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The Ministry of Transportation and Communications
(MOTC] is in charge of national transportation administration and
related enterprises, which encompass transportation, tourism,
meteorology, postal services, and other areas. In order to fully
leverage administrative effectiveness, the MOTC is responsible for
promoting national major transportation projects and providing
high-quality, convenient public transportation services. The
MOTC’s promotion focuses on implementing transportation safety
and humanistic values, guiding transportation technology and
innovation, creating a convenient and resilient transportation
network, promoting the sustainability and development of the
tourism industry, improving postal and meteorological services,
and advancing net-zero carbon emissions toward environmental
sustainability.

The Institute of Transportation has long served as the
Ministry of Transportation and Communications’ think tank. It
is responsible for three key missions: “prospective think tanks,
application implementation, and energy construction.” In addition,
“implementing transportation safety and humanistic value,”
“guiding transportation technology and industrial innovation,”
“creating a convenient and resilient transportation network,”
as well as “promoting net-zero carbon emissions toward
environmental sustainability” are currently the four research axes.
In response to domestic and international situations, as well as
overall national development demands, prospective and overall
research development, planning, review, suggestions, and other
activities will be carried out, with an emphasis on the transportation
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Message from the
Director General

system. All personnel at the Institute of Transportation conform to
the ethos and team consensus of “professional leadership and the
pursuit of excellence.” The goal and outcome orientation with the
objective and outcome-oriented “begin with the end in mind,” the
goal is to ensure that each research outcome supports the MOTC’s
policy implementation. Furthermore, assistance will be offered to
the MOTC in serving as the APEC transportation working group,
the National Council for Sustainable Development’s sustainable
transportation working group, the Executive Yuan’s project work
group for 2050 net-zero emission path evaluation, the MOTC’s
transportation rate review committee, the Taoyuan Aerotropolis’
connecting transportation system work group, and other staff
members’ work.

Over the past year, the Institute of Transportation has
progressively completed major policy implementation planning
and has been instrumental in promoting pertinent plans in
the four research axes of “implementing transportation safety
and humanistic value,” “guiding transportation technology
and industrial innovation,” “creating a convenient and resilient
transportation network,” and “promoting net-zero carbon
emissions toward environmental sustainability.” They consist of:

(1) In terms of implementing transportation safety and
humanistic values, the proposals were completed. They
include: “reference guidelines for road traffic signs and
markings-general road situations,” the “highway public
transportation sustainability and traffic equality plan
(2025-2028),” “the application of drone aerial photography
in road section traffic conflict analysis-lane traffic conflict,”
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and “the R&D demonstration plan for emerging technology
introduced to school traffic safety,” “the application of
artificial intelligence analysis technology to explore high-
risk road sections-analysis of spatial characteristics,”
“introductory research on road traffic safety inspection
systems-construction of road safety inspection tools,”
“service upgrade 2.0 Plan (2023-2024) for regional centers
for transportation research and development-road safety
improvement plans,” “research on the application of smart
imaging technology to interpret coastal highways and
breakwater wave overtopping-interpretation of breakwater
overtopping images,” “research on port area smart image
recognition technology-environmental analysis of spatial
data and optimization of image detection and monitoring
application technology,” “site and effectiveness assessment
of tripod-shaped weaving bridge foundation protection
techniques-the establishment and assessment of test site
numerical models,” as well as “research on the operating
cost, subsidy system, and charging system of demand-
responsive transportation service (DRTS) - a discussion of
reasonable costs and operational performance.”

In terms of guiding transportation technology and industrial
innovation, “construction of 56 smart transportation digital
neve-functional expansion and improvement,” “verification
of electric bus smart charging services — improvement and
optimization of smart charging management systems,”
“electric bus data analysis and application plans-data
visualization and Al applications,” “research on pre-planning
of consecutive holiday traffic divergence plans through the
use of technology,” “signal control for artificial intelligence
vehicle-to-everything-ramp control in Taiwan - co-managed
implementation of ramp instrumentation control and
road signs,” “research on mobility as a service (Maa$S)
cross-domain collaboration and application optimization
- enhancement of applications and inclusiveness,”
“remote town drone logistic services and transportation
verification plan - service model implementation and
system verification,” “the establishment of bridge detection
assistive tool improvement-operational procedures for the
establishment of bridge detection 3D image models,” “the
research and development of railway supply and demand
for diagnosis of digital agent software platforms,” “harbor
structure inspection and testing operation improvement
- the application of emerging technology in breakwater
facility inspection and testing operations,” “the maintenance
and improvement of harbor environmental information
systems (3/4) - marine meteorological data analysis and
display,” and “the maintenance and improvement of the
marine meteorological forecast and simulation system
(3/4) - improvement of the Kaohsiung sea water modules.”
Furthermore, the topic “digital innovation of electric bus
service value-added plan driven by a new mindset in smart
city energy management” received the “7th Government
Service Awards: value-added services of digital innovation.”

In terms of creating convenient and resilient transportation
networks, overall regional and national transportation
planning will continue to be done. The projects that
were completed include: “a research series on overall
transportation planning in the eastern region — the research
and analysis of land transportation system development
strategies,” “Overall transportation planning in Taiwan - an
analysis of the freight demand model framework,” intercity
railway capacity analysis, and applied research - capacity
software extension and case implementation at marshaling
yards and terminals.” “research on analysis of capacity and
service level of freeway interweaving road sections - non-
typical road sections,” “research on the assessment of
electric bus public charging pile facility installation demand,”
“analysis of the maintenance of international ocean
freight database maintenance and the issues,” “research
on Taiwan’s maritime and port information integration
and digital development architecture — research and the
establishment of guidelines for the maritime and port
industry’s digitalization development,” “The maintenance
of air freight international databases and the analysis of
issues,” “The planning and installation of international
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Message from the Director General

airport operation simulation analysis software systems -
the integration of software installation and case testing,” “a
discussion of strengthened adaptability capabilities of railway
systems - mechanisms and methods,” “the development
of professional adaptability competency of transportation
management agencies (institutions) - talent cultivation and
mechanism recommendations,” as well as the proposal
for “the reporting of the results in the field of critical
infrastructure for 2023.”

(4)  In terms of promoting net-zero carbon emissions toward
environmental sustainability, in conjunction with the
MOTC's Phase 2 (2024-2027) of the around-the-island
cycling upgrade and diverse route integration promotion
plan, the "MOTC's cycling route integration assessment
and improvement (I)” was completed. The initial planning
of the second around-the-island route and the “reference
manual for bike lane system planning design (2024 revised
edition)” (initial draft) were proposed to assist the MOTC's
promotion of the transportation sector’s net-zero emissions,
as well as statutory work in response to climate change. The
“transportation sector’'s net-zero emissions, greenhouse
gas reduction promotion work, and assessment model
improvement - improving carbon reduction assessment
methodologies and setting Phase 3 reduction goals,”
“research on low-carbon transportation zone promotion
mechanisms-promotional guide,” “research on shared
transportation modes linked to public transportation
- the planning of operational management response
strategies,” and “strategic planning of the trucking carrier
industry in response to net-zero transformation (1/2) - the
establishment of a strategic framework” were completed.
In addition, the “reporting on the results of the phase 2
transportation sector’s greenhouse gas reduction action plan
for 2023” was proposed.

With the passage of time, the Institute of Transportation has
been in operation for forty years. On January 3, 2025, the “40th Year
of Excellence - A New Era of Sustainability” 40-year development
retrospective and forecast event was conducted. Minister Chen
Shih-Kai, Deputy Minister Lin Kuo-Shian, past directors-general,
and representatives from the transportation sector, industry,
government, academia, and research were in attendance. Minister
Chen Shih-Kai spoke at the ceremony, encouraging the Institute of
Transportation to maintain “professional leadership and pursuit of
excellence” based on its firm foundation built over four decades.
Deputy Minister Lin Kuo-Shian, and | presented the Director-
General's Contribution Award to former directors-general, as
well as the “Transportation Outstanding Contribution Award” to
consultant Chang Tan. In addition, | provided a report on future
prospect planning and presided over the inauguration of the “Pilot
Transportation Research Pavilion” and the 40th Year of Excellence
Special Exhibition. This enabled representatives from industry,
government, academia, and research to recall the history of
transportation, connect different generations of transportation, and
achieve consensus from all sides, thereby planning a prospective
future for transportation.

Looking ahead, the Institute of Transportation will continue
to maintain and strengthen the MOTC's role as a think tank. Major
policy formulations, decision-making, and support strengths can
be enhanced by improving infrastructure research, the application
of innovations, and the R&D of prospective technologies,
transportation policy planning, and other core tasks. Furthermore,
emphasis will be placed on international trends, thereby
strengthening sea and air transport planning capabilities, as well as
transportation safety, public transportation, smart transportation,
green transportation, disaster prevention and adaptation, and
other related studies. This will support the administration of
transportation policy, technological innovation and applications, and
future industrial development. This will, in turn, lay the groundwork
for high-quality upgrades to Taiwan'’s transportation services.

Director General
Institute of Transportation, MOTC
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History

Since i t s relocation to Taiwan, the Central Government of
the Republic of China has been actively engaged in infrastructure
development. This effort has brought prosperity to Taiwan and
transformed Taiwan into an economically dynamic force. However,
although the investments in transportation have experienced
substantial growth over the years, they lag consistently behind
the overall growth of the economy and the rise in living standards.
Consequently, transportation infrastructure is inadequate and
traffic congestion is worsening. Therefore, government authorities
have the responsibilities to develop strategies to better utilize
existing transportation facilities and to prepare medium-range and
long-range plans to satisfy future transportation demand

The development of transportation infrastructure requires
huge capital outlays, while available manpower and monetary
resources are always limited. Under the circumstances, there
is a need to charge a single transportation planning agency with
the responsibilities of setting priorities and programming for
investment. Furthermore, transportation services are mainly
regarded as public utilities and, as such, are subject to government
regulations in connection with fare structure, capacity, formation
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Organization and
Functions

and dissolution of firms, etc. To ensure that regulations are
stipulated and implemented to the best interest of the nation, there
is also a need for a single transportation planning agency to review
existing and pending regulations for possible revisions. Finally,
transportation services can complement each other but they can
also be entangled in a counterproductive struggle to serve the
same sector of market. In order to develop an efficient, integrated
transportation system, it is imperative that a planning agency be
dedicated to the development and coordination of transportation
services. Because of these various concerns, the MOTC established
the Transportation Planning Board on August 1, 1970. Since its
inception, the Transportation Planning Board had completed a
number of planning projects. Notable examples of such projects
include: Planning for Integrated Transportation Systems in the
Taiwan Area; Planning for Integration of Freeway Interchanges
and Connecting Highway Systems; Preliminary Planing of Public
Transportation Systems in the Taipei Area; Planing of Railway
Improvement in the Taipei City Area; Planing of MRT System in
the Taipei Metropolitan Area; and long-range Development Plan
of Kaohsiung Metropolitan Area Public Transportation System. In
addition, the Transportation Planning Board was also instrumental
in conducting studies to assist the government in the formulation
and implementation of policy decisions.

09
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Institute of Transportation (The Transportation Planning Board and the

Institute of Traffic Research were merged and restructured into a formal
branch of the government
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1970/08/01
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Transportation Planning Board
(Temporary Organization)

1991/01/30
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1985/01/05

80F1H30H

The Transportation Planning Board, however, was a
provisional organization; it had very limited funding and manpower
to tackle the increasingly complex transportation problems.
Therefore, the Institute of Transportation was created on January
5, 1985 by merging the Transportation Planning Board with the
former Institute of Traffic Research, which had the mandate to
conduct traffic research and personnel training, manage battlefield
equipment and supplies, and collect transportation information
on Mainland China. Being a formal branch of the government, the
Institute of Transportation is funded through a normal budgeting
process. Because of the increased demand for its services, the
organizational structure of the Institute was expanded, on January
30, 1991, by adding a Deputy Director-General, an Interdisciplinary
Research Division, and intermediatelevel planners. And since July
1, 1999, due to the functional adjustments of Taiwan Provincial
Government, the Institute of Harbor and Maritime Technology has
become affiliated to the Institute of Transportation and renamed
as Center of Harbor and Maritime Technology. It was originally
affiliated to the Department of Transportation of the Taiwan
Provincial Government. As part of the entire government agency
reorganization, the Institute of Transportation’'s organization
adjustment has been approved by the Execute Yuan, and since
August 1, 2001 the organization level of the Center of Harbor and
Maritime Technology has again been adjusted. According to the
new arrangement, the Center is incorporated with the Institute of
Transportation and becomes an external agency of the Institute
of Transportation. In coordination with the Executive Yuan's
organizational reform, the organizational law of the Ministry of
Transportation and Communications (MOTC) and its affiliated
agencies [institutions) came into effect on September 15, 2023.
According to the MOTC's organizational act and the act of the
Institute of Transportation, the institute is a research institution
affiliated with the MOTC. The institute comprises six divisions, one
center and four offices. Due to the adjustment of business needs,
except for the transportation safety division, the names of the
remaining five divisions and one center have been changed and a
new ethics office has been established.
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Added Center of Harbor and Maritime Technology (Reorganized from the Institute of
Harbor and Maritime Technology of former Taiwan Provincial Government, and has
been included as an external agency of the Institute since August 1, 2001]
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1999/07/01
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Added a Deputy Director-General to two Deputy
Director-Generals, added the Interdisciplinary Research Division

In coordination with the Executive Yuan's arganizational reform, the

organizational law of the Ministry of Transportation and Communications,
[MOTC) and its affiliated agencies linstitutions) came into effect on September
15, 2023. According to the MOTC's organizational act and the act of the
Institute of Transportation, the institute is a research institution affliated with
the MOTC. The institute comprises six divisions, four offices and one center.
Due to the adjustment of business needs, except for the transportation safety
division, the names of the remaining five divisions and ane center have been
changed and a new ethics office has been established
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Organization and Functions

Organization and Human
Resources

The institute has seven business units: transportation
planning and land transport division, transportation engineering
and maritime and air transport division, transportation operations
and management division, transportation safety division,
transportation technology and information division, transportation
energy and environment division, and transportation technology
research center. Additionally, there are administrative units which
include the secretariat, personnel office, accounting office, and
ethics office. At the end of 2024, the institute’s budgeted staff was
148 people (including 130 staff members, 3 contracted personnel,
and 15 technicians, workers and drivers).

Functions

The loT is responsible for the following tasks:
1 Transportation policy research and recommendations.

2 Transportation system planning research and
development.

3 Transportation engineering research and development.

4 Transportation operations and management research
and development.

5 Transportation safety research and development.

6  Transportation, energy, and environmental research and
development.

7  Transportation technology and information technology
research and development.

8 Transportation technique research and development.

9 Contact and collaboration with domestic and
international transportation institutions.

10 Other transportation research-related matters.
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Director of Transportation Engineering, Maritime and Air Transport Division

B S P 4 R i

Chang, Shuen-Yuan
HEHEEE TR

Director of Transportation Planning and Land Transport Division

B 2 B X 101 0t

TTTITIITIT]

12



FITf= Director General
#HEE Lin, Chi-Kuo

®IFT{ Deputy Director General
EFIRHE Su, Cheng-Wei

Vi
.04 J i}
FA{ERE Chief Secretary

P&ELEE Chen, Chi-Hwa

—
p—

L .I oy
ANEEEFE WEE EME
Director of Personnel Office Acting Director of Secretariat

ZZ15% Tsai, Wan-Chi #5E ¥ Yang, Hui-Ching

o
Pt

EAHE EFE
Director of Budget, Accounting and
Statistics Office

ZE 1515 Tseng, Chi-Ling

NEAZE (E5mEE) TF
Director of Public Relation Office (Task Force)
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Director of Transportation Safety Division
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Director of Transportation Planning and
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Acting Director of Transportation Operations
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Director of Transportation Technology and
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Organization and Functions
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Research Center
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The research and development roadmap blueprint, planned
on a rolling basis, is continued according to the transportation
development policy of the MOTC and is reflective of the domestic
demand for transportation. There were seven main schemes and key
points of 2024, and they are described as follows:

Organize transportation planning and research and better
project evaluation tools to normalize transportation developments.
Highlights of the research are as follows:

1. Transportation Planning on a Rolling Basis
Reflective of Environmental Changes

(1) Continuing the regional and nationwide transportation
planning. Since 2016, regional transportation
planning has been carried out. The transportation
planning for Northern, Southern, and Central Taiwan
have been completed. In 2024, the third year of the
transportation planning series for Eastern Taiwan (Yilan,
Hualien, Taitung) was conducted. The strategies for
the development of the land transportation system in
Eastern Taiwan were proposed based on the results
of demand forecasts using the transportation demand
model built in the project of the year 2023. In addition,
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FEMTEHMEE

Annual Research Theme and Focus

considering that freight vehicles account for a certain
proportion of traffic volume on roads, their increase or
decrease will affect the travel time on the network and
the results of traffic assignment. Freight traffic volume
is also one of the references for road capacity planning.
Therefore, it is necessary to improve planning efforts
for freight transportation. For this reason, an analysis
of the freight demand model framework is being
conducted, serving as the foundation for the subsequent
establishment of a freight demand model.

Continue to maintain and update the transportation
planning support system, complete the spatial
information map point-and-click query function and
strengthen the transportation planning layer overlay
production function; strengthen the database data query
and statistical function, and add the Central Taiwan
regional transportation demand model results query
function. In 2024, the system map data was used to
assist in the completion of the "Taoyuan-Hsinchu-Miaoli
Silicon Valley Promotion Plan™ jointly planned by the
National Development Council, the Ministry of Economic
Affairs, the MOTC, and the National Science and
Technology Council. The National Development Council
and relevant ministries and commissions jointly promote
and implement it to promote the balanced development
of industry and housing in the Taoyuan-Hsinchu-Miaoli
region.
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2. FEBEESITM / REIZIETH 2. Continuous Advancement of Review and
Evaluation/Decision-making Support Tools
42 B yEr A\ 0 o 48k i TR 9% ED

(1) VISHFEAE 1 26 RIR AR RS AL ) (1) In 2024, the preliminary analysis model for
SO - EITIFHR BB IKES ~ DT typical freeway weaving segments developed in
2023 will be extended to conduct analysis and
FZE » Wi A1 1 AERIBATRE S AR research on non-typical weaving segments. This
will serve as the foundation for the 2025 study

1 zz = =g % ) .
BB B ST MORAR R AR B F MG on connecting freeway weaving segments and
A= the future updates and revisions of the Taiwan

o

Highway Capacity Manual.
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(2)

(3)

(4)

In order to meet the needs of highway
transportation facility capacity, service level
analysis, and research tool development, the
institute developed the Highway Traffic Systems
Simulation (HTSS) Model in the early 1990s. As
the early development environment made model
maintenance difficult, a new generation HTSS
model development plan was proposed in 2024.
The model will be developed in phases, year
by year. In addition to retaining the simulation
logic of the existing HTSS, the input and output
interfaces and functions will also be optimized to
make it more user-friendly and meet the needs
of analysts.

Continuing past railway capacity analysis
research, a study extended the software functions
for capacity analysis at the classification yard
and terminal station and developed formulas
for signal close-in time that account for effects
such as turnouts and entry/exit operations at the
classification yard in 2024. These will serve as
the basis for collecting capacity parameters and
conducting a preliminary capacity analysis of the
intercity railway network in 2025.

Completed the construction of the railway digital
twin software platform, integrating the research
results related to railway operations of the
institute over the past few decades. In 2024, it
provided a digital collaborative environment that
not only assisted in the automatic scheduling
of railway systems but also allowed various
assumptions and plans to be tested and analyzed
in a digital track model consistent with the
current situation of Taiwan Railways.
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Annual Research Theme and Focus

Improve the Competitive
Advantage of Maritime and
Air Transport

Maritime and air transport are key modes of
connection between Taiwan and the rest of the world.
Establishing maritime and air transport hubs is a core vision
for the development of these sectors. Highlights of the
research are as follows:

1. Keeping Track of Development Trends for
International Maritime and Air Transport to
Facilitate Stipulation and Introduction of Forward-
looking Strategies

(1) Development of Decision Support Systems for
Maritime and Air Transportation. For maritime
transport, the port and shipping industry have
their unique characteristics. The port call
process involves numerous stakeholders and
complex operational procedures. In addition
to establishing appropriate systems to ensure
accurate and consistent information exchange,
key challenges go beyond technical issues.
It is essential first to reach a consensus on
information exchange and consider participation
incentives and the level of trust in the system. As
for air transport, there is also a need to enhance
the efficiency of airside operations and the
capacity for engineering contingency decision-
making at airports. Therefore, in 2024, studies

n “Port Coordination and Integrated Decision
Systems” and “Airport Airside Simulation and
Analysis Systems” will be conducted separately
for maritime and air transport. These studies
aim to understand Taiwan's current operational
procedures and practices and to provide relevant
decision support tools in the aforementioned
domains.

(2) In recent years, aviation demand has continued
to rise. Introducing emerging technologies
to enhance passenger services and facility
competitiveness and to provide more immediate
and convenient services has become a key factor
in the future transformation of Taiwan’s airports.
On the other hand, maintaining stable operations
under limited resources is a critical issue for
local core airports and basic transportation
airports in offshore islands. Adopting smart
transformation strategies to address manpower
shortages will be essential for sustaining
competitiveness. Accordingly, in 2024, the study
"Exploration of International Smart Airport
Development Trends and Taiwan's Development
Challenges™ will be conducted. This study will
collect information on international trends,
A benchmark airport development experiences,
::I',:}i 3 ~ and the status of smart airport initiatives at all
RS | . h[;é\re'l‘sg-ltn Taiwan: It will also include interviews
£V ciy .avi"a-’hion authorities and academic
n |par1ly plan Talwan 5 dlgltal.
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Digitalization in maritime transport has long
been a focal issue in the port and shipping
industry. However, compared with other
industries, the development of digitalization in
this sector has been relatively slow, highlighting
the need for in-depth research on relevant
strategies. Therefore, in 2024, the study
"Research on Taiwan’s Maritime Information
Integration and Digital Development Framework™
will be carried out to formulate a digital
development blueprint and strategic guidelines
for the port and shipping industry. This will help
chart the course for Taiwan’s maritime digital
transformation and accelerate its progress.

2.  Enbhancing the Functionality of Maritime and Air
Transport Databases for Thematic Analysis

(1)

(2)

Database Maintenance and Functional Upgrades.

. Maritime Transport: The international
maritime transport database will be
continuously maintained and updated.
Through quantitative data analysis, the
database will support decision-making.
A revised standalone version of the front-
end software will provide the Maritime and
Port Bureau and port corporations with
more precise and flexible access to global
container route data for policy evaluation.

. Air Transport: The origin-destination route
query function will be optimized to improve
user query flexibility.

Thematic Research and Analysis on Key Maritime
and Air Transport Issues.

To respond to rapidly changing internal and
external environments, regular reading and
discussion sessions on international maritime
and air transport journals were held. These
sessions aim to keep abreast of advanced
international technologies and industry trends,
support research and data collection, and provide
thematic analyses on critical maritime and air
transport topics.

These include:

. Analysis of Taiwan's and New Southbound
countries’ international route deployment.

. Changes in major route deployment
patterns.
3 Analysis of the North American passenger

market of Asia Pacific full-service airlines.

3 Civil aviation operators’ responses to the
COVID-19 pandemic.

3 Preliminary exploration of sustainable
aviation fuel (SAF) application trends.
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Optimize Public
Transportation Services and
Industrial Transformation

Promote land transportation, improve the operating
environment, and boost operational performance in order to
optimize the land transportation industry. Highlights of the
research are as follows:

1. Optimization of the highway public transport’s
operating environment

(1)

(2)

(3)

(4)

Propose the 5th Highway Public Transportation
Plan, "Highway Public Transportation
Sustainability and Traffic Equity Plan
(2025-2028)", in order to continue the
implementation achievements of the 4th
Highway Public Transportation Plan, "Highway
Public Transportation Service Upgrade
Plan (2021-2024)". The main tasks include:
Analyzing domestic and international public
transportation development trends; Defining
the primary policies for the new Highway
Public Transportation Plan; Formulating
strategies and action plans; Planning the annual
budget allocations required for each strategy;
Developing the key performance indicators and
setting annual target values; and amending the
plan’s content in accordance with the review
feedback from the Executive Yuan.

The Service Upgrade Plan 2.0 for Regional
Transportation Development Centers will
continue to be implemented to strengthen local
governments’ capacity to promote public road
transportation. This will be achieved through the
provision of specialized transportation training
programs, professional consultation services,
and targeted guidance to address specific public
transportation challenges. The initiative seeks
to mitigate the existing gaps in human resources
and technical expertise at the local level,
thereby facilitating more effective planning and
development of regional public transportation
systems.

Conduct the Effectiveness Evaluation and
Improvement Suggestion of TPASS, the
Commuter Monthly Pass promoted by the
Executive Yuan, in order to understand the
outcomes achieved after the implementation
of TPASS, serving as a reference for subsidy
strategies in the next phase. The main tasks
include formulating effectiveness evaluation
indicators for TPASS’s implementation; analyzing
official statistical data, electronic ticketing data,
and questionnaire sampling surveys to derive
the values for these evaluation indicators to
measure the effectiveness of TPASS during
July 2023 to June 2024; and concurrently
proposing improvement suggestions for TPASS's
subsequent promotion in order to adjust
relevant policies timely, ensuring the effective
utilization of resources and the enhancement of
implementation outcomes.

Consolidated the current operational status of
Demand Responsive Transport Services (DRTS)
in Taiwan, focusing on the Happiness Bus and
Happiness Taxi programs promoted by the
Highway Bureau. The analysis and review covered
issues such as operation costs, fare structures,
subsidy mechanisms, performance evaluation,
and sustainability, to assist the Highway Bureau
and relevant authorities in addressing challenges
related to the implementation of these services.
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FEMTEHMEE

Annual Research Theme and Focus

Continued reviewing and revising the cost
calculation system by route for the motor vehicle
passenger transport industry. In 2024, the report
"Uniform Accounting Accounts for the Bus Carrier
Industry” was compiled, providing review results
and recommendations to serve as a reference for
future amendments to the cost accounting system
of the industry.

Promote intelligent transportation and inclusive
services.

(1)

(2)

(3)

(4)

A development and sustainability framework
is being planned to gradually expand domestic
Maa$S (Mobility as a Service). In 2024, the focus
will be exploring how MaaS services in Taiwan can
collaborate with other regional MaaS systems.
This includes establishing implementation
approaches and identifying key application issues
to formulate strategic guidelines for future cross-
domain Maa$S collaboration. Using Taichung City's
senior and charity point system as a medium, a
pilot integration of the “Taichung Go” and “MeN
Go” services will be conducted to test the practical
operation and validate the proposed collaboration
model. Based on this, strategic recommendations
will be developed for government agencies to
promote inclusive transportation services in the
future.

To advance the General Taxi Charter System
and software in line with the "Human-Oriented
Transportation” policy, in 2024, the Institute of
Transportation continued its collaboration with six
municipalities to provide reservation-based general
taxi services. This initiative aimed to strengthen
local governments’ strategies and approaches for
promoting general taxis. As of the end of the year,
approximately 850,000 trips had been completed,
and the number of registered platform members
reached 74,000. Furthermore, the research
outcome, the “General Taxi Reservation Integration
System,” was made available for local governments
through a non-exclusive, royalty-free licensing
arrangement. Licensing agreements have been
signed with the Ministry of Health and Welfare,
the six special municipalities nationwide, and the
Pingtung County Government to support value-
added applications.

Given that certain countries (such as Finland and
Japan] have already implemented pilot projects
related to Mobility as a Service (MaaS) in rural areas
to solve transportation issues, this study referenced
the Japanese model and experience. It explores
opportunities for integrating local tourism, regional
revitalization, and cross-industry collaboration in
Taiwan's rural areas. The study proposes a priority
classification, vision, development strategies,
and potential future pilot areas for rural Maa$S
implementation, providing a reference for future
Maa$ development in Taiwan’s rural regions.

By collecting and analyzing domestic and
international regulations and case studies on
shared mobility management and its integration
with public transportation, this study aims to
examine the role and service models of shared
mobility within the transportation system. It
will also consolidate relevant regulations and
smart operation issues related to integrating
shared mobility with public transport. Through
interviews with operators and government
agencies, development strategies for integrating
shared mobility with public transportation will be
proposed. These strategies will serve as guidance
or reference for promoting the management and
operation of shared mobility in connection with
public transportation and advancing a low-carbon,
sustainable transportation environment.
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3. Assistance in the green and digital transformation
of the automobile transport industry

(1)

(2)

Based on the data accumulated from the electric
bus data platform, key analytical indicators
and core analytical themes will be developed.
Case studies and applications of operational
data analysis will be conducted to provide
recommendations on both operational and policy
aspects, aiming to enhance the operation and
management of electric buses. In 2024, a new
demonstration site will be established at Tianmu
East Road Station to evaluate the effectiveness of a
multi-depot smart charging management system.
This includes data analysis and system validation
to assess its replicability and overall benefits.
Furthermore, the smart charging management
functions and mechanisms across multiple bus
depots will be expanded. The potential impact of
large-scale implementation will be considered to
support broader adoption. In collaboration with
the “Taiwan Electric Vehicle Charging Industry
Promotion Alliance,” industry standards for smart
charging will be developed and incorporated
into the Ministry of Transportation and
Communications’ subsidy guidelines for electric
bus operations.

In response to the net-zero carbon emission trend
in international freight, we will assist our country’s
automobile freight industry in moving towards
net-zero transformation to achieve the 2050
greenhouse gas reduction target. By analyzing
the relevant regulations, policies and response
strategies of international benchmark countries,
and combining domestic industry opinions and
interviews with sustainable finance stakeholders,
we conduct a gap assessment, establish a policy
framework based on this, propose specific
strategies, action plans and supporting measures,
and review the net zero emission path on a rolling
basis as a reference for policy planning.
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3. Optimize Public Transportation Services and Industrial Transformation

~2023 2024 2025 2026 2027 2028

Optimization of the highway public transport’s operation environment

% Planning the
Development Strategy
of Smart Public
Transportation Services

v \
| % Drafting the 5th Highway * Drafting the 6th Highway Public
Transportation Plan

Public Transportation Plan /’

/

* Service upgrade plan 3.0 for regional transportation
* Service upgrade plan 3.0 for regional transportation development research centers (2027 to 2028)

(el i el i (025 i A0 :' Proposal for the Regional Transportation Research

E Center Service Upgrade 4.0 Plan Development

* Exploration of the KWl * Effectiveness Evaluation and
0 ting Difficulti d - " ) .
peraung simetties anciuy Improvement Suggestion of * Analysis of Changes in the Highway Passenger Transport

Post-Pandemic Y
Revitalization Measures for
National Highway i
Passenger Transportation /

/

Commuter Monthly Pass Operating Environment and Strategic Response Planning

Promoted by the Executive S
Yuan (TPASS) (1/2)-Identification of Major Issues (2/2)-Strategic Planning and

EIo CliceRondind Roadmap Development

Countermeasures

% An Investigation of Operation, Subsidy and Fare System for
the Demand Responsive Transport Service (DRTS) Scheme

(1/2)-Operation Cost Analysis ol -
and Performance Evaluation [2/2]-Subsidy and Fare System

% A Study on the Review and Enhancement of the Subsidy
Mechanism for the Bus Services Industry

\
ew and planning of the route-

\
Review and Recommendations for
Uniform Accounting Accounts for (1/2)-Design of Evaluation ~ (2/2)-Proposed Countermeasures
the Bus Carrier Industry Indicators and Review of and Legal Framework

Current Practices Recommendations

development

Independent

Research Project Research Project et related projects

h
H Collaborative S * Net-zero emissions
1
'
b

~2023 2024 2025 2026 2027 2028

Promote intelligent transportation and inclusive services

* Defining the Scope and Strategic
Planning of Maa$S Services for Rural
Areas

* A Plan for Connecting Shared Modes and Public Transportation

/2)-Strategic Planning for (2/2)-Establishing and Facilitating
Operation Management monstration Zones

\
| Pilot Program for the “i-Taxi" Reservation-Based "\ ISCHEEICHENRUEIVEEIELE il =L Ny AN Exploration of Operational Issues and Strategic Planning
1 General Taxi Service Transportation, and General Taxi Policy Issues for Taxi Electrification

domain cooperation and application * Study on the Development of MaaS Services for the Elderly % Study on the Deepening and Promotion of MaaS
rtation mobile services (MaaS) Services for the Elderly

* Research on cr
optimization of tra

(1/2) Demand Analysis and Al (2/2) Functional Verification and (1/2) Adva R 2 BT S
Technology Development Expansion Planning Development and Extensio ration and Promotion

(1/2) Application
ploration and
promotion planning

(2/2) Application refinement and
inclusiveness enhancement

E Exploration of basic

\

1 Exploring the Future Expansion and ', [Rag IO ARG NENT R * Development and Implementation of Inclusive Transportation Service Functions

e oneat
1 fox'f:mu‘;;e':"; ' \! Application of TPASS Monthly Pass Inclusive Transportation
! transportation mobile 7§ Using the Concept of Mobility as a Services and Functional 1S opment Planning ( rototype opment and (3/3) Function Expan:
| services (MaaS) | G (4= / Design Planning and Implementation Planning Validation Implementation Ei ment
&
e ¥

Collaborative N * Net-zero emissions
Research Project ,," related projects

Independent
Research Project
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2026 2027 2028

* Trucking Carrier strategy planning for net zero

* A Preliminary Study on Future '\
Trends of Freight Delivery- )
Discussion on Environmental /'
Sustainability Bl (1/2)-Establishment of (2/2)- Formulation of action

x Pl strategic framework plans.

transformation

e i A Preliminary Study on

! the Application of Digital
1 Transformation in the

! Intercity Bus Service

management-
and development of

equipment

* Electric bus data analysis and application project

(2/2) Data visualization and
Al application

(1/2) Data analysis and key
indicator establishment

for Electric Buses

(1/2) Establishment of Standards
for a Public Smart Charging Opti
Management

* Intelligent charging service verification for
electric buses

(1/2) Intelligent charging = (2/2) Enhancement and

management Optimization of Smart
verification Charging Management System
! Preliminary Study on \ 1" Research on Smart Charging
i Technology Trends of Public \i Management Mechanisms for
i Charging Stations for Electric / /i Public Charging Stations of 4
. Buses /1 Electric Buses [/

Assistance in green and digital transformation of the automobile transport industry

* Study on the establishment of a green certification

system for the trucking carrier industry
(1/2)-Design of institutional
framework

Development of Core Modules for Digital Transformation
. -
N in the Intercity Bus Industry

(1/2)-Intelligent Vehicle
Management

* Research on Public Smart Charging Management
System Services and Standard Operating Procedures

2/2) Enhancement and
ation of a Public Smart
Charging Management System

* Preliminary Study on Applying ¥,
Advanced Logistics Management %,
Technologies to Net-Z F

(2/2)-Pilot implementation and Sf:a‘re‘;izgles o fet-cero

promotion

Application and Effectiveness
Evaluation of Core Digital
Transformation Modules in the

(2/2)-Intelligent Dispatch
Station Management

Intercity Bus Industry

* Research on Public Smart Charging Management
System Applied to Multi-Vehicle Charging

(1/2) Service Function Planning
for a Multi-Vehicle Smart
Charging Management System

(2/2) Implementation of a
Multi-Vehicle Smart Charging
Management System Service

* Net-zero emissions
related projects

Independent | Collaborative \‘*)
Research Project ! Research Project .~
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(2)

Build up a Clean and Resilient
Transportation Environment

In response to climate change, efforts continue
to promote the sustainable development of green
transportation, with the vision of creating a clean and eco-
friendly transportation environment. Highlights of the
research are as follows:

1.  Promotion of Net-Zero Emission and Efficacy
Assessment of Transportation Department

(1) Compiled the 2023 Implementation Results
Report for the Phase Two Greenhouse Gas
Reduction Action Plan in the Transportation
Sector, including proposed recommendations
for improvement. The Executive Yuan approved
the report on December 17, 2024. Additionally,
annual targets and a review and enhancement
plan for 2023-2025 were developed.

(2)  In response to the global trend toward net-zero
emissions, Ministry of the Environment (MOENV)
conducted the procedure of determining the
phase-three periodic regulatory goals (2026-
2030]. In accordance with the procedure, we used
assessment evaluation models to estimate the
baseline of greenhouse gas (GHG) emissions of
the transportation sector, as well as the energy
demand and carbon reduction targets. These
estimates had been included in the Executive
Yuan's discussions to negotiate the phase-three
carbon reduction targets with six sectors. On
December 30, 2024, the MOENV announced the
proposed "Bill for Phase Three Greenhouse Gas
Regulatory Goals” in accordance with Article
10 of the Climate Change Adaptation Response
Act. The Bill proposed that the national GHG
net emissions in 2030 should be at a level of
28+2% lower than the emissions in the base year
(2005), with which, the sector-based target of the
transportation sector in 2030 is set at 20% lower
than the base year.
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(4)
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(3)

(4)

(5)

In accordance with the Executive Yuan's approval of
the Net-Zero Transition Key Strategic Action Plan on
April 21, 2023, in which the Ministry of Transportation
and Communications (MOTC) hosts the Key Strategy 7,
"Electrification and Decarbonization of Vehicles,” and
the MOENV hosts Key Strategy 10, "Net-Zero Green
Living,” related monitoring and evaluation scheme
was conducted. The semi-annual progress report and
annual performance report were submitted according
to the scheme.

On March 30, 2022, Taiwan officially published
“Taiwan's Pathway to Net-Zero Emissions in 2050".
It announced key strategic action plans, including
the “Low-Carbon Transportation Zones” within
the “Carbon Free Electric Vehicles” and “"Green
Lifestyle” net-zero transition initiatives on April 21,
2023. To support the Ministry of Transportation and
Communications (MOTC) and guide local governments
in developing “Low-Carbon Transportation Zones”,
the Institute of Transportation proposed a subsidy
draft for the MOTC to pilot these zones and provided
guidelines for local governments’ reference.

Analyze the impact of intersection traffic
environmental characteristics on air quality by
integrating field survey data with air pollution
simulation models. Assess the air pollution reduction
benefits under different traffic management strategies
and develop improvement guidelines for reference
and implementation by relevant authorities.

Integration and Connection of Cycling Routes and
Optimization of the IT System

(1

(2)

(3)

(4)

Continued efforts are being made to integrate and
connect bicycle routes, including optimizing and
fine-tuning the round-island and diversified cycling
networks. Completed routes are reviewed, and
suggestions for improvement are proposed to the
responsible authorities. In addition, planning for the
“Round-Island Route 2 and Network Consolidation”
is underway, along with the formulation of future
implementation strategies to enhance the cyclist-
friendly environment.

The “Guidelines for the Installation of Signs
and Markings for Round-Island and Diversified
Bicycle Routes (including alternative routes)” are
being developed, along with the production of an
informational video on the MOTC bicycle network
and pavement markings. Four explanatory meetings
were held across the northern, central, southern, and
eastern regions in June 2024.

To enhance cyclist safety, the “2023 Bicycle Route
Accident Analysis Platform” has been developed
(integrated into the MOTC Road Safety Information
System]. The top 20 accident-prone areas along
national bicycle routes in 2023 have been identified,
and this data has been forwarded to the relevant
authorities for subsequent improvement actions.

The "Bicycle Route Completion Checklist,” a
“Template Design for Taiwan Railways' Bike-
and-Rail Station Guide Maps,” and a proposal for
“Alternative Routes for the Sections Before and After
the Sandiaoling Eco-Friendly Tunnel” have been
developed and provided to the Highway Bureau, the
Tourism Administration, the Railway Bureau, and
the Taiwan Railway Corporation for reference and
application.
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FEMTEHMEE

Annual Research Theme and Focus

A draft of the “A Study of Integration and
Evaluation of the Bicycle Lane Network System”
has been prepared and distributed to the
National Land Management Agency Ministry of
the Interior, the MOTC, the Highway Bureau, the
Tourism Administration, the Railway Bureau,
the Taiwan Railway Corporation, and all local
governments for their feedback.

3. Establishment of Guidelines for Climate Change
Adaptive Capabilities of Railway/Highway Systems

(1)

(2)

(3)

Analyze the development directions and trends
of international railway systems in strengthening
adaptation and compile relevant case studies on
the application of new technologies and railway
system adaptation.

Conduct interviews with competent authorities
of the railway system to explore factors affecting
the resilience of Taiwan’s railway systems. Based
on the proposed mechanisms and methods for
enhancing climate change adaptation in railway
systems, convene expert forums with adaptation
specialists and relevant authorities to build
consensus.

To demonstrate the operability of the
aforementioned adaptation mechanisms and
methods, take the Taipei Metro system as a case
study. Utilize hazard and natural vulnerability
map layers provided by the Dr.A Climate Change
Disaster Risk Adaptation Platform and overlay
them with the locations of Taipei Metro station
entrances and exits, to identify the level of flood
risk exposure under future warming scenarios.

4. Construction the Professional Adaptability of
Transportation Governing Authority (Agency)

(1)

(2)

(3)

(4)

Collect information on domestic and international
climate change adaptation trends, relevant
courses and teaching materials, national laws,
and related operational regulations. Analyze
applicable transportation adaptation practices
domestically and internationally, and organize
expert panel discussions to plan transportation
adaptation training programs.

Hold four adaptation training sessions and
two workshops for transportation agencies.
The events combined expert lectures and
group-based practical exercises to improve
transportation personnel’'s adaptation knowledge
and skills

Develop a climate change adaptation handbook
for transportation systems, offering a
comprehensive knowledge framework and a
quick-reference guide for transportation agency
personnel. This handbook will help adaptation
staff follow national adaptation frameworks and
procedures, thereby supporting the effective
implementation of adaptation efforts.

Propose a mechanism for developing
professional climate adaptation talent within
transportation agencies to strengthen internal
capacity and support agencies in independently
training their own adaptation professionals.
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4. Build up a Clean and Resilient Transportation Environment

~2023 | 2024 | 2025 | 2026 | 2027 | 2028-

ment

Promotion of Net-Zero Emf‘ sion and Efficacy Assessm£ht of Transportation Depa:

< Support the Ministry of Transportation and Communications
(MOTC) to promote local governments to pilot “low-carbon
transportation zones”

< Cooperate with the Ministry of Transportation and Communications (MOTC) to discuss issues related to air
pollution

ization of the IT Syst;m

9 Route Demonstration
ropolitan Area”

1
< Collaborative < Self-study N :
Research Project ' Research Project , ‘ :

1

1

2028~

~2023 | 2024 | 2025

2026 | 2027

< Collaborative < Self-study
Research Project Research Project

31



32

AN | 4
ZBERERFAFIRT 113 F3R
Institute of Transportation, MOTC Annual Report 2024

FMEML 2 ER

WEBEBRD  RICEBTALN 2 Z2HE
DBzl AANRIBERHREH/BAS > RN

T

1. SEREREHRZEEIERGE (SMS)

-]

ELRE2 R EMLEERETIHE

(M

(2)

(3)

RiBEhEER DB IR BB EE
B 1M2-113F (T2 BAFT = o 11340
BERNEE®RB CARRERZTE
> FEBBEFESIMRBRTERES
BREIERHEBRE  E—THTEREE
KB o R b R A B B S - AR
IR R REBIE LD BRI IR R R MEE
% EERBREERRTERLDEER
ERBIEEZ2EER -

HIBEBIFERRIFEBREM (MASS)
EE T/ MUIS- 114 AHA2ERT
= - 113FREBEFLERRERD MM
T2 EEFNEREEBRISEAIR
BN > WE BB ESEHER (IMO)
HR2032F BN EHERI B EMRE (MASS
Code) ~» ZMMERERARODABRLEBE
IR - BAMHEMASS BEMEEN
Z2EBEANEERB BRI LU
REBRREUREE - EBERIOFER
EHEEBHE -

R B BRI R AN BIRTTE AL -
RINSFHEELREEXENERF
£ oERRELART  BALERR
FWEBRE ~ DT - BRNE R
s R AETFE AR - IR ERAHET
BRERZEERBISRE  EAT
FIERD - HHEAFE—RAETER @ 24
EXWHELEEAEBUKEEFER - LU
LB ARE R BRI R EXREHR
B R X N BTEBGIRRIZZS -

1.

Enhancing Transportation
Safety Management

The vision is to build a people-oriented and secure
transportation environment to improve transport safety and
strengthen proactive safety mechanisms. Key initiatives
include:

The railway transportation safety management
system (SMS), maritime safety, and other safety
policy and legal research were completed.

(1)

(2)

(3)

A two-year project from 2023 to 2024 is
underway to support the Railway Bureau in
implementing performance-based railway
supervision. In 2024, the focus is on identifying
and analyzing national and operator-level
risk issues and control mechanisms. Through
empirical analysis, national safety performance
indicators and targets are continuously reviewed.
Recommendations for phased implementation
are proposed to support revisions to the Railway
State Safety Program and supervision measures.

To assist the Maritime and Port Bureau in
preparing for the regulation of Maritime
Autonomous Surface Ships (MASS), a two-year
project (2024-2025) is being implemented. In
2024, international regulations and MASS safety
and supervision applications will be collected
and analyzed. This supports future alignment
with the International Maritime Organization's
(IMO) MASS Code, set to take effect in 2032.
Domestic MASS automation technologies, safety
management, and regulatory development
will also be studied to provide policy
recommendations.

To enhance the expertise of traffic safety
personnel, a professional capacity-building
program is underway in 2024. It introduces
international practices in accident data
collection, analysis, evaluation of safety
strategies, and knowledge platform development.
A concept for a traffic safety knowledge system
and a framework for identifying multi-factor
accident causes are proposed. It also outlines
sustainable consulting mechanisms and training
frameworks for university-level programs and
on-the-job personnel training.
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Annual Research Theme and Focus

(4)  In support of the Executive Yuan’'s National Road
Traffic Safety Program (2024-2027), regional
transportation research centers will assist
local governments in implementing safety
improvement projects. These efforts aim to
align with policy goals, reduce accidents, and
foster safe road use habits. Services include
annual plan consultations, capacity building,
effectiveness evaluations, and guidance in
forming “Traffic Safety Improvement Task
Forces.”

2. Functional Evaluation of Advanced Driver
Assistance Systems (ADAS)

By collecting and analyzing data on the driving
behavior and perceptions of large vehicles equipped with an
active warning assistance system during trial operations,
we aim to understand the impact of such systems on drivers
and their behavior within Taiwan’s traffic environment. This
will serve as a foundation for future policy development
and application. In 2024, the installation of active warning
assistance systems on large vehicles will continue,
comparing drivers’ perceptions and road safety indicators
before and after usage to provide an effectiveness evaluation
analysis.

3. Transforming Traffic Safety Knowledge and
Behavior

Experiential modules, including pedestrian crossing
practices, cycling simulations, and motorcycling scenarios,
are designed based on primary to high school learning
themes. These help cultivate hazard perception and proper
road behavior. Demonstration teaching and evaluations will
be conducted at 19 participating schools.

4. Transforming and Promoting Traffic Safety
Engineering Techniques

(1) A review of domestic and international road
engineering design and inspection mechanisms
is underway. Drafts of safety checklists and
manuals are being developed, accompanied by
stakeholder workshops to gather feedback for
refinement.

(2) A comprehensive guideline is being drafted
based on 18 common road scenarios covered
in Taiwan's current traffic signs, markings,
and signals regulations. Illustrated examples
and application instructions will support road
authorities in planning and implementing more
consistent, intuitive, and safer traffic control
measures.
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5: Deepen Transportation Safety Management
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Promote the Innovative
Application of Transportation
Technology and Industrial
Development

Utilize innovative technologies to drive the
development of the transportation industry, with the vision
of establishing a human-centric and sustainable smart
mobility environment. The research focuses are as follows:

1. Promote the Innovative Application of
Transportation Technology

(1)  Based on new concepts of digital governance,
such as digital transformation and intelligent
transportation, this initiative carries out
the project "Constructing the 5G Intelligent
Transportation Digital Nerve Center - Functional
Expansion and Enhancement.” It aims to broaden
and improve the implementation scope and
effectiveness of intelligent priority control for
emergency rescue vehicles, develop decision-
support model libraries and knowledge
bases related to Al-based traffic and public
transportation management, and integrate
real-time traffic information collected from
the Taichung pilot site. By applying digital
twin technologies, the system’s functions
are expanded and refined, assisting traffic
management agencies in making optimal
decisions to enhance transportation service
quality.

(2) By applying Artificial Intelligence and the
Internet of Things (AloT], the initiative explores
how technology can improve traffic management
effectiveness during long holidays. Taking the
regional road network in central Taiwan as
a demonstration area, it includes assessing
the condition of existing equipment, analyzing
data quality, and evaluating the required
model library and knowledge base modules for
traffic dispersion management. Inter-agency
consensus-building workshops and forums are
held to ensure the planning aligns with practical
needs and fosters cross-agency collaboration. A
phased strategy and division of responsibilities
among relevant agencies are proposed to
enhance overall traffic flow efficiency and reduce
travel time for road users.

(3) Develop multi-objective artificial intelligence
(Al) reinforcement learning (RL) applications
for urban traffic signal control and coordinated
control between ramp metering at freeway
interchanges and adjacent surface road signals.
This includes building simulation models,
developing and training RL-based signal control
models, and collaborating with the Freeway
Bureau and local governments to conduct field
tests and quantitative performance evaluations,
thereby gradually building national capabilities
in Al-based traffic signal control.
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Annual Research Theme and Focus

In advancing technologies such as UAV aerial
photography and Al-based image recognition,
building upon previous project outcomes and
experience, continuous optimization is made
on remote-controlled UAV aerial photography
technology, Al automatic image recognition,
and traffic conflict analysis software. The
scope of analysis has been extended from
intersections to road segments, conducting two
pilot testing projects on “mixed flow conflicts
between cars and motorcycles” and “left-turn
lane configuration and traffic flow patterns,”
providing road management agencies with more
comprehensive tools for road traffic conflict
analysis.

In collaboration with national highway bus
operators, real driving data such as ADAS
alerts, driver behavior, driving video, and
driving environment are collected. Lightweight
image recognition technology is developed to
identify driving anomalies affecting traffic safety
from a large volume of ADAS alerts. Spatial
characteristic analysis is integrated to identify
high-risk scenarios for driving anomalies,
providing operators with tools for pre-trip
education and safety management applications.
Furthermore, by consolidating project
development outcomes, a safety management
and risk analysis platform centered on image
recognition is developed, effectively lowering the
barriers in manpower, technology, and funding
for implementing image recognition technology,
thereby enhancing operational safety for
operators.

2. "Promote the Development of the UAV Technology
Industry”

(1)

(2)

Regarding the promotion of UAV rural logistics
delivery, building upon the achievements and
experience of previous phases, UAVs were
deployed in response to emergency logistics
needs resulting from the April 3 earthquake
in 2024. The project focused on two primary
scenarios: emergency supply delivery during
disasters and routine daily logistics in remote
regions. Verification sites included Dali Village
in the Taroko area, the Central Cross-Island
Highway in Hualien County, and Magong City
in Penghu County. Four UAV models from two
domestic suppliers were introduced to conduct
Proof of Service (PoS] verifications at the
designated sites.

In terms of UAV industry innovation and
promotion, the Institute formulated a vision for
the development of Urban Air Mobility (UAM) and
organized the "Navigating the Future—Urban Air
Mobility International Forum” during the 2024
Smart City Summit & Expo. The forum served
as a platform to present Taiwan’s strategic
roadmap for UAM development. A pilot program
was launched at the Port of Keelung to advance
innovative applications of UAVs in transportation.
UAVs integrated with artificial intelligence-
based image recognition were tested for quay
crane inspection tasks. In talent cultivation,
the “"Navigator Cup—Creative Application
Competition of UAVs in Transportation” continued
to be held, accompanied by workshops and
keynote speeches. These initiatives aim to foster
grassroots talent and strengthen the foundation
for long-term industry development in UAV
applications.
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6. Promote the Innovative Application of Transportation Technology and Industrial Development
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Enhancement of Maintenance
Management and Disaster
Prevention Technologies for
Transportation Infrastructure

By integrating emerging technologies, the disaster
resilience and management efficiency of the transportation
system are strengthened, aiming to improve the safety of
maritime and land transportation. This also facilitates cross-
disciplinary integration, communication, and coordination of
transportation technologies. The key research focuses are

as follows:

1. Research and Advancement of Disaster Prevention
Technologies for Railways, Highways, and
Commercial Ports

(1)

(2)

(3)

In the field of highway disaster mitigation, the
Geotextile Protection Construction Method
was developed and provided to the Dajia
Maintenance Section of the Freeway Bureau for
implementation in the foundation protection of
the Dajia River Bridge on National Freeway No.
3. The Institute of Transportation, Ministry of
Transportation and Communications, assisted in
monitoring the effectiveness of the application.
Additionally, a two-dimensional numerical
hydraulic model was established for the section
of the Dajia River from Shigang Dam to the
estuary, serving as a reference for evaluating the
effectiveness of the protection measures.

A test station for the VHF Data Exchange System
(VDES) has been established as part of disaster
prevention efforts for commercial ports. This
includes the installation of a fixed test signal
station at the Fangyuan Lighthouse in Changhua
(Wanggong Lighthouse) and a mobile unit. The
project explores signal decoding and information
applications. In the future, by integrating signals
from land, sea, air, and satellite systems, the
initiative is expected to enhance maritime
navigation safety and improve search and rescue
efficiency. It will also support the Maritime and
Port Bureau in promoting smart maritime safety
programs.

A method for interpreting overtopping images
was developed for the breakwater in the Hualien
Harbor area. Waves were simulated using wave
numerical models, and an overtopping machine
learning model was developed as the basis for
subsequent overtopping image interpretation
warnings and model warning information
operations. This will help the Port of Hualien,
Taiwan International Port Corporation, Ltd. in
safety warning and management applications
;u_ch gf)opfratio__n _al‘w#ter and
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Advancement of Bridge Testing and Management

(1)

(2)

(3)

(4)

Ongoing maintenance and improvement are being
conducted for the Vehicular Bridge Management
Information System and the National Vehicular
Bridge Statistics System. In the management
system, specific functionalities have been
enhanced, including the "Box Girder Internal
Inspection” and "Advanced Query” features.
Additionally, new features such as "Post-
Earthquake Special Inspection™ and "Detailed
Inspection™ have been introduced. In the National
Bridge Statistics Information Platform, under
the "TTS Special Section™ of the Institute of
Transportation, a new "Export CSV" function has
been added to the "Statistical Report Output”
feature. This allows data to be uploaded to the
Government Open Data Platform (OPEN DATA).
Moreover, twice a year, the system automatically
sends email notifications to county and city
mayors regarding the number of unrehabilitated
vehicular, pedestrian, and railway bridges rated
U=3 and U=4 under their jurisdiction. A new
"Website Satisfaction Statistics” module has also
been added under the "System Settings” section.

In 2024, a Smart Bridge Inspection System was
developed using Al image recognition models
from previous phases, integrating a 3D image
modeling workflow for bridge inspection. This
system allows users to visualize each bridge
component within a 3D model and helps
accurately locate and assess the extent and
position of deterioration. Efforts continue to
optimize and enhance the system’s functions.

In 2024, training for highway bridge inspection
personnel included 5 introductory training
sessions (2 in northern Taiwan, 2 in central
Taiwan, and 1 in southern Taiwan) and 3
refresher training sessions (2 in the north and
1 in the center). The program is continually
improved through professional courses and on-
site training, aiming to cultivate domestic bridge
inspection professionals and enhance bridge
safety across Taiwan.

In the field of bridge inspection, a prototype
inspection tool for the narrow undersides of
bridge girders has been developed. A user
manual for the tool has been drafted, and plans
for technology transfer have been made. The
tool has been promoted to bridge inspection
engineering consulting firms. Additionally, patent
application and technology licensing procedures
have been carried out to facilitate the practical
application of the research outcomes, thereby
¢ fficiency, and safety of
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3.  Optimization of Harbor Environment Information
Application and Facility Management Feature

(1)

(2)

(3)

(4)

We have refined the application functions of
harbor environment information, maintaining
the harbor environment information system,
which includes six major functions: harbor
wind, wave, tide, flow observation information,
simulation information, corrosion information,
popular science knowledge on the website, open
data, and harbor environment information map.
In addition to continuously providing platinum-
standard real-time information interface services
for wind speed, wind direction, wave height,
wave direction, current speed, current direction,
and tide levels for nine commercial port areas,
and allowing users to query real-time marine
meteorological information, we have also opened
data on the corrosion rates of metals such as
carbon, copper, aluminum and zinc for reference
in structural corrosion-resistant design and
maintenance management. Furthermore,
the harbor environment information map’'s
real-time marine meteorological information
display and query functions during typhoons
have been continuously optimized, providing
decision support for Taiwan International Ports
Corporation, ship operators, and port area users,
thus improving port area safety. This system
offers comprehensive real-time dynamic and
static environmental information for harbors,
accessible to both port-related units and the
public. It not only supports disaster response
decision-making for port authorities and ship
operators but also serves as a reference for port
area passengers and anglers.

The environmental characteristics of the Taipei
Port area are analyzed by integrating existing
CCTV sensor data from the Taipei Port area and
utilizing the high-precision 3D digital terrain
model developed in 2023. Based on this, suitable
artificial intelligence (Al) image recognition
technologies are being developed to enable
automated inspection and management of key
facilities, such as waterfront structures, docks,
breakwaters, and port substations. The goal is
to apply innovative technologies to enhance the
efficiency of port area management.

Continuously enhance the maintenance and
management system for port structures in
accordance with the practical needs of the
Taiwan International Ports Corporation and
the Harbor Bureau of Kinmen and Lienchiang
Counties. This includes rolling updates to the
maintenance management manual for port
facilities, expanding system functionalities,
and promoting the implementation of research
outcomes through educational training
programs.

Collect domestic and international cases of
emerging technologies applied to the inspection
and detection of breakwater structures,
and assess the feasibility of applying such
technologies to breakwater inspections. The goal
is to provide port management authorities with
intelligent and digital solutions for maintaining
and managing port facilities.
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Annual Research Theme and Focus

4. Enhancing Marine Meteorological Monitoring
Technology in Port Areas

(1) Increase the observation density of wave-current
monitoring stations. Previously recorded once
every 10 minutes, wind data will now include
additional data recorded every minute. Port
wave-current data, previously recorded once
every hour, will be adjusted to every 30 minutes.
By increasing the update frequency of monitoring
data, more real-time marine meteorological
information can be provided to port management
and dispatch personnel, thereby strengthening
disaster prevention and emergency response
capabilities in the port area.

(2)  Improve the marine meteorological monitoring
capabilities of the microwave radar at Taipei Port
by relocating the radar station to enhance the
accuracy and quality of wave-current data in the
nearby sea area. Additionally, a visual module
for the microwave radar will be developed to
optimize the data display interface. Furthermore,
investigate the marine meteorological
characteristics of the ocean radar array at
Taichung Port. A dual-radar system will be
used to analyze sea surface wave variations,
refine wave observation and data quality control
procedures, and enhance wave observation
effectiveness to support maritime management
at Taichung Port.

(3] Besides maintaining the " Taiwan Coastal
Operational Modeling System 2.0”(TaiCOMS 2.0)
in 2024, enhancements were made to the small-
scale wind-wave and hydrodynamic modules
for the Kaohsiung coastal area. The wind-wave
module for the Kinmen waters was calibrated,
and a new hydrodynamic module was developed.
The overall system provides daily forecasts of
wind conditions for the next five days and wave
and current predictions for the next two days for
ten major commercial ports in Taiwan.

5. Advancement of Research on Corrosive
Environments for Metallic Materials

In 2024, the Institute continued to conduct atmospheric
corrosion factor surveys and on-site exposure tests on
metal materials in Taiwan, and compiled the survey and
test results, published an annual report, and displayed
them in the "Taiwan Corrosion Environment Classification
Information System” for reference and application by

industry, government, academia, and research. Additionally,
a corrosion correlation model will be established for
copper materials in Taiwan based on corrosion-inducing
and meteorological factors, providing reference data
for government agencies in designing and maintaining
corrosion-resistant copper components.
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Annual Research Theme and Focus

7. Improve the Transportation Facilities Maintenance Management and Disaster Prevention Technology
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Annual Research Theme and Focus

~2023 2024 2025 2026 2027 2028~

Optimization of Harbor Environment Information Application and Facility Manage!
1 1

ent Feature

m

'
© Collaborative Research < Self-study N
Project : Research Project .

~2023

2024 0 2025 |

2026 | 2027 | 2028~

yoTTTTTTTTeTTT N

< Collaborative 1o Self-study \‘:
Research Project i. Research Project - '
_____________ ’ '

47



b

48

|
1 r
—

L
: i
ik

U4

A\

WRIRFIA 1 3F T ML TR - AFTECS
W R ATHEBEM TS - DB ER BRI
g - WIRMHTIT R MR R IR R th 75 B 2B T
MeBiz 24k - SBRNT ¢

LB BRI

(m)HRERISEEERARE
1. EtE#k

AT EAIFEHTE  FTEFRAZREEE= R
(BEEE%  tEHKE=EE) ¥~ REBZIKAX
B EIRTREREREBEROSHER » B EE
ERER  FBHRKEB AR MEE - sti=

1:“\\““-

7

s X
e —
! il =)
e
N : I ik

- — : “i_ i T AL ik

e

According to the aforementioned 2024 research
theme and focus, the institute collaborates with planning
and implementing the relevant research projects, to assist
in the promotion of transportation policies, and provides
research outcomes as a reference for the administration of
central and local government transportation authorities; the
descriptions are as follows:

Enhance the Transportation
Planning and Reviewing Support

(I) Overall transportation planning of Eastern
Taiwan

1.  Project Overview

This three-year project aims to understand the travel
characteristics of Eastern Taiwan, including Yilan County,
Hualien County, and Taitung County, on both weekdays and
holidays. By collecting relevant travel data through surveys,
we established a transportation demand model to forecast
the future supply and demand of the transportation system.
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Key Research Results
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g
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Key Research Results

The project will assess and define the functions of various
transportation systems in the Eastern Taiwan region and
propose development strategies for its land transportation
systems.

In the first year of the project (2022), we collected
data on major construction and transportation issues in
the Eastern Taiwan region, conducted surveys on travel
characteristics in each county, and screenline traffic volume
to understand regional travel behaviors. In the second
year (2023), we constructed a transportation demand
model for the Eastern Taiwan region, forecasted supply
and demand for the target year, analyzed key issues, policy
sensitivities, and the impacts of transportation plans. In
the third year (2024), based on the results of the first two
years, we analyzed transportation system development
issues and strategies, proposed land transportation system
development strategies and outlined future prospects and
development blueprints.
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Research Results

(1)

(2)

(3)

Completed the analysis of the current service
situation of the transportation system in Eastern
Taiwan and the prospects for the future.

Completed the analysis of development issues
and solutions for the transportation system in
Eastern Taiwan.

Propose strategies for the development of the
land transportation system in Eastern Taiwan.

Result Promotion and Benefits

(1)

(2)

(3)

A research paper, “Analysis of Research Findings
on Comprehensive Transportation Planning in
Four Major Regions,” was presented at the 2024
International Conference and Annual Meeting of
the Chinese Institute of Transportation.

A symposium and training workshop for the
Series of Studies on the Regional Transportation
Planning was held on December 17, 2024.

The outcome of this project would be the basis
for the planning and evaluation of railway and
highway projects conducted by the authorities.
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Key Research Results

Summary of Research Results
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Developing future transportation strategies for the Eastern Taiwan region with a focus on resilience, convenience, and sustainability
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Evaluating the benefits of seamless transfers of intercity and urban transportation through transport demand modeling

5. Research Result Report

MERRERE

. A series of studies on the overall transportation
planning of Eastern Taiwan (3/3])-analysis of the
development strategy for land transportation
system (Scheduled to be published in August
2025]).

e HEEIEEEWHBERIIME (3/
3) —ERERRSGERERPNT (T8
11488 Hhk )
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(I1) Maintenance service of the transportation
planning support system (2024)

1.  Project Overview

The institute has been conducting overall
transportation planning for the Taiwan area for a long
time and has accumulated a wealth of data required for
transportation planning operations. To effectively preserve
this data, observe trends in the transportation market
across Taiwan, and assist with policy evaluations, we have
been handling “Research on the Establishment of a Medium-
and Long-term Plan Review Decision Support System and
Integrated Database for the Transportation Department”
since 2007. This project has resulted in the establishment
of a transportation planning support system, which mainly
includes: 1. An integrated transportation planning database;
2. A transportation planning support system (web version]; 3.
A transportation planning map display and printing system
(standalone version). Based on the needs of transportation
planning operations, the integrated transportation planning
database aggregates four main types of data: project data,
planning data, planning tools, manuals and review points/
indicators. It offers web-based quick information query
services and PC standalone services for map editing, spatial
analysis and more.

2. Research Results

(1) The system uses the diverse base maps provided
by TGOS as its mapping platform, combining
these with our self-produced digital maps of
transportation construction projects, major land
development project maps, socio-economic data,
transportation operation data, transportation
demand model basic data and project evaluation
tools. It enables public transportation
planning units, academic institutions, and
private consulting firms to quickly query and
obtain relevant maps and data necessary for
transportation planning operations.

(2) It integrates traffic volumes from the Freeway
Bureau, provincial road data from the Highway
Bureau, socio-economic data from the
Directorate General of Budget, Accounting and
Statistics, and open data from the Ministry of
Culture, Water Resources Agency, Ministry
of Agriculture, national parks, and the
National Land Management Agency Ministry
of the Interior. Map overlay and query point
visualization provide users quick and accurate
access to the required data.

(3)  In 2024, the spatial information map point-and-
click query function was completed, and the
transportation planning layer overlay production
function was strengthened; the database data
query and statistical function was strengthened,
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Key Research Results

3. Result Promotion and Benefits

(1) Two training workshops for “Transportation
Planning Support System” were held on October
8 and November 15, 2024.

(2)  From 2018 to 2024, it continuously provided
graphic databases, including transportation
systems, transportation stations/transportation
construction project locations, and major land
development project locations, to the Highway
Bureau, the National Land Management Agency
Ministry of the Interior, and local governments.
These databases were used to establish
sustainable living circle transportation evaluation
models and explore mechanisms for national
land planning, including metropolitan area
planning.

4. Summary of Research Results
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Structure of the transportation planning support system
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5. Research Result Report

. Maintenance service of the transportation
planning support system (2024) (Scheduled to be
published in August 2025).

6. Related Websites

Transportation planning support system (https://ttdss.
jot.gov.tw/ttdss/)
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(I} Analysis of traffic capacity and level of
service of freeway weaving segments -
non-typical segments

1.  Project Overview

The institute published and updated the “Taiwan
Highway Capacity Manual” (THCM) in 1990, 2001, and 2021.
However, Chapter 7, “Freeway Weaving Segments,” still
adopts the analysis method from the 1985 Highway Capacity
Manual (HCM] by the U.S. Transportation Research Board
(TRBJ, which classifies weaving segments into three types.
Still, the chapter focuses only on one of them. Since the 1985
TRB method has been found unsuitable for the U.S. context,
later versions of the HCM have updated their methodologies.

Since 1991, the institute has conducted long-term
localization studies of roadway capacity, gradually revising
the 1990 edition of the THCM to better suit domestic
applications. However, due to the lack of data collection and
traffic flow analysis for weaving segments over the years,
the applicability of the current analysis methods for weaving
segments has not been reviewed. Therefore, this project was
initiated to explore the traffic flow characteristics, capacity,
and level of service analysis methods for freeway weaving
segments.

2. Research Results

(1) Completed a literature review on non-
typical weaving segments from domestic and
international sources.

(2)  Conducted field surveys at four non-typical
weaving sites, followed by data processing and
analysis of traffic flow characteristics.

3. Result Promotion and Benefits

(1) An expert and scholar symposium was held
on October 18, 2024, to discuss topics such as
“Recommended Passenger Car Equivalents
(PCE) for Heavy Vehicles on Freeways” and “New
Evaluation Methods for Capacity and Level of
Service of Weaving Segments.”

(2) A research papertitled “Study on the Traffic Flow
Characteristics of Freeway Weaving Segments”
was presented at the 2024 International
Conference and Annual Meeting of the Chinese
Institute of Transportation and won First Prize
for Best Paper.

(3] The research findings will serve as the basis for
revising the “Taiwan Highway Capacity Manual”
and will be made available for reference and
application by the MOTC and the Freeway Bureau.
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Summary of Research Results
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Research Result Report

Analysis of Traffic Capacity and Level of Service
of Freeway Weaving Segments - Non-typical
Segments (Scheduled to be published in August
2025).
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(IV) Research on capacity analysis of intercity
railways and its applications (2/2) -case
implementation and rail capacity software
function extension for the classification
yard and terminal station

1.  Project Overview

This two-year project focuses on the capacity analysis
of classification yards and terminal stations in the intercity
railway system. Terminal and classification stations are
primarily the starting and ending points for train operations.
After a train arrives at these stations, it must undergo
preparation before starting the next trip or entering the
depot, which is more complex compared to general stations.

In the first year of the project in 2023, we completed the
construction of a capacity analysis model for conventional
railway systems, which can analyze classification yards and
terminal stations. This model considers the turnaround
behavior of trains at the classification yard and terminal
station and factors affecting capacity. In the second year
of the project in 2024, we extended the software functions
for capacity analysis at the classification yard and terminal
station, also developed formulas for signal close-in time
that account for the effects such as turnouts and entry/exit
operations at classification yard, serving as the basis for
collecting capacity parameters and conducting a preliminary
capacity analysis of the intercity railway network in 2025.
The results of this project can serve as a basis for the MOTC,
the Railway Bureau, the Taiwan Railway Corporation and
local governments in evaluating intercity railway system
improvement plans.

2. Research Results

(1) Extended the software functions for capacity
analysis at the classification yard and terminal
station.

(2)  Developed signal close-in time formulas for the

intercity railway system.
3.  Result Promotion and Benefits

(1) Two training workshops were held on October 29
and November 20, 2024.

(2) A research paper, “A Study on Signal Close-in
Time Formulas for the Three-Aspect Signaling
System of Taiwan Railway,” was presented
at the 2024 International Conference and
Annual Meeting of the Chinese Institute of
Transportation.

(3) The results can assist the MOTC, the Railway
Bureau, the Taiwan Railway Corporation and
local governments in applying new functions for
capacity analysis, providing a basis for evaluating
intercity railway system improvement plans.
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implementation and rail capacity software
function extension for the classification yard and
terminal station (Scheduled to be published in
August 2025).
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(V)] The study of the public charger’'s demand
assessment for electric vehicles

1.  Project Overview

As global warming caused by the greenhouse effect
intensifies and fossil fuel resources continue to deplete,
energy conservation and carbon reduction have become
key trends in international development. In recent years,
countries around the world have successively proposed net-
zero emission strategies and actions, with targets set for the
year 2050. In line with international trends and with the aim
of improving the well-being of future generations, Taiwan
also announced the "Taiwan 2050 Net-Zero Emissions Path
and Strategies” in March 2022, released by the National
Development Council. Among its key strategies, Strategy
7, " Electric and Carbon-Free Vehicles,” sets a goal of
achieving 100% market share for electric passenger vehicles
by 2040. In promoting electric vehicles (EVs), aside from
the vehicles’ technical performance and specifications,
supporting measures such as pricing, maintenance, and
charging infrastructure are also critical influencing factors.
Among these, providing the public with accessible and
reliable charging services—and addressing issues such
as range anxiety and the inability to charge at home or the
workplace—are crucial to the success of EV development.

In June and August 2021, during meetings held by the
Ministry of Economic Affairs regarding the “Draft Promotion
Plan for Electric Vehicle Charging Infrastructure,” the
Ministry of Transportation and Communications was tasked
with developing a “Methodology for Assessing Regional
Charging Infrastructure Needs.” This would support Taiwan
Power Company in creating models to assess grid impacts
and distribution network expansion requirements. In
response, the institute conducted the “Study on Demand
Assessment for Public EV Charging Infrastructure” from
2023 to 2024. Through the collection of EV user behavior data
and review of relevant domestic and international literature,
and based on variables such as the number of electric
vehicles in each city and county, population density, battery
capacity, charging standards, and charging duration, the
study developed a model to assess the demand for public EV
charging infrastructure. The model analyzes total electricity
demand, time-based electricity distribution, and the
number of required public charging stations under different
scenarios. Additionally, a “"Public Charging Infrastructure
Demand Assessment Tool” was created to help Taipower
Company estimate the total and time-distributed electricity
demand for public charging infrastructure at city/county
and township levels, serving as a reference for smart grid
planning and deployment.

2. Research Results

(1) Completed the survey on travel behavior of
electric vehicle users and usage characteristics
of public charging infrastructure.

(2) Establish a demand-assessment model and
evaluation tool for public charging stations,
enabling Taipower to estimate the electricity
demand for such chargers at the township and
municipal levels.
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Key Research Results 0 4

3. FRERMEEEHENES 3.  Result Promotion and Benefits
N N (1) Two expert and scholar symposiums were held
(D) BRN2F1MA 148 K113 13HBRM2X on November 14, 2023, and August 13, 2024.
BEREBEEHG ° (2)  An outcome presentation meeting was held on

October 17, 2024.
(2) BNBF10R817HI R RFZAE -

(3] Two research papers, “A Survey on the Usage of

(3) R ERBEIERE 2024 F @B 2% Electric V'ehicles anc'i the Demand Characteﬂristics
of Public Charging Infrastructure” and
YR EAETEREX TEFHEFHEANHETT “Establishment and Analysis of Demand

Assessment for Public Charging Infrastructure
for Electric Vehicles: A Case Study of Taiwan

BHEREFREFEAET, ~ "EHHEAH

R EIERRHER B E SR A @ e Main Island Cities” were presented at the 2024
. R International Conference and Annual Meeting of
r—R=ERKEFEH AL , s83 the Chinese Institute of Transportation.
(4) AHLFE 1%&5@35)4134—'1515\-__”/\,(«/H|:| (4)  The public charging infrastructure .do'emand
assessment tool can be used by the Ministry of
BTN [543 $8 = Economic Affairs and Taipower to estimate both
=2EA p
the total and time-distributed electricity demand
Bl=oR=—N==5 PaN:E-Y ES- =
MEEBFREDRFOMEERT R REE for charging stations at the city/county and
BT 23 o township levels, serving as a reference for future
power grid deployment.
o Y e
4. WL RFEERE 4. Summary of Research Results
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al Transportation Demand Model Validation + Validation with External Data

[ — - -
] i of Calculaled Ratios in
Statistical Summary
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1 Ratio-Based Validation oiReguonal I
1 Transportation Dy
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Adoption Intention Estimation Intention Estimation

External Data Collection

Staged Estimation Results

Electricity Demand Analysis

v Total Electricity Demand by
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External Data Collection

uster Analysis

or Analysis
- ¥ Total Public FastSiow Charging
Electricity Demand by Township City

ister Analysis.

Demand Analysis

v TotalRequired Number of Public
Fast/Slow Charging Piles by
Township/ City

7 Te q

FasUSlowCharging Electricity
Demand by Township/ City

Modeling framework for assessing public charging infrastructure deployment needs for electric vehicles on Taiwan's main island

5. MRk R#EE 5. Research Result Report
—= —= S o N o The study of the public charger’'s demand
== /NHEZ==F St =4
° EE’@JEA/\}E %&ﬁmﬁﬁ \DZHHZEH assessment for electric vehicles (Scheduled to
22 (FE=H11448 8 H Rk ) be published in August 2025).
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Key Research Results

(V1) Construction of the railway supply-demand
diagnostic digital twin software platform
(2/2) - development of the prototype
architecture of the railway digital twin
software platform

1.  Project Overview

This project is based on the prototype architecture of
the railway digital twin software platform planned by our
institute in 2023. It aims to complete a diagnostic software
capable of setting various conditions to analyze the supply-
demand dynamics and scenarios of railway passenger
transportation systems. The software integrates essential
data such as Taiwan Railways’ track models, historical
ticketing and timetable data, and incorporates big data
analytics technology. It allows relevant authorities to
simulate, forecast, and compare operational performance
across different proposals using concrete data. The
project also uses the "Taoyuan Metropolitan Area Railway
Underground Project” as a case study to validate that the
developed software serves as a powerful decision-support
tool for railway construction project budgeting, policy
development, and proposal evaluation.

2. Research Results

(1) We developed a railway digital twin software
platform that integrates track models, train
models, and operational logic algorithms
by integrating previously accumulated
technologies—such as platform architecture,
user interfaces, automated conflict resolution,
and operational simulation.

(2)  Using the developed digital twin platform, we
analyzed the “Taiwan Railways Metropolitan
Rapid Transit (MRT) Taoyuan Underground
Section Project” and proposed operational
scenarios under different track design
conditions.

3. Result Promotion and Benefits

(1) On November 27, 2024, an expert and scholar
symposium was held to present scenario-
based analysis and forecasting results of the
"MRT Taoyuan Underground Section Project”,
promoting the software platform as an auxiliary
tool for railway project reviews.

(2)  The platform will be actively promoted to the
MOTC, the Railway Bureau, the Taiwan Railway
Corporation, local governments, and consulting
firms to assist in project budget reviews, policy
formulation, and evaluation of proposed plans.
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4. Summary of Research Results
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Data Organization Structure of the Railway Digital Twin Platform
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5. Research Result Report
. Construction of the railway supply-demand

diagnostic digital twin software platform (2/2) -
development of the prototype architecture of the
railway digital twin software platform (Scheduled
to be published in August 2025).

Improve the Competitive
Advantage of Maritime and
Air Transport

() Development of the Airport Operations
Simulation Analysis System (2/2) - Integrate
software development and case testing

1.  Project Overview

This project aims to establish an airport operations
simulation analysis system, focusing on constructing a
decision-support platform for aircraft ground movement and
passenger processes. By integrating data and knowledge,
we apply simulation modeling and operations research
methodologies to develop a prototype analysis system.
This system will support capacity estimation, bottleneck
diagnosis, and strategic evaluation for aircraft ground
operations and passenger flow. Furthermore, a Taiwan
Taoyuan International Airport case study is conducted
to verify system functionality and provide development
recommendations for future airport digital twin systems.

This project is a two-year research initiative. In
the first year (2023), a prototype of an airport operation
simulation software was developed, which included
the establishment of a software platform, software
modifications to the simulation engine module, and the
design and implementation of the database and user
interface modules. In the second year (2024), the software
was further developed into a complete system with a user-
friendly human-machine interface. Several real-world case
analyses were conducted, and user feedback was collected
through trial use by relevant airport authorities for further
refinement. Additionally, one training session was conducted
respectively at the Civil Aviation Administration and Taoyuan
International Airport Corporation.
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Key Research Results

2. Research Outcomes

(1)

(2)

(3)

Functionality: The system supports airside
operations management, flight management,
parameter configuration, project management,
simulation and evaluation, result analysis, access
control, and personal information management.

User Interface: Users can customize airport
layout settings, parameter values, flight
volumes, and takeoff/landing intervals as
needed. The system allows configuration of
various airside operational scenarios—including
takeoff, landing, taxiing, towing, and parking—
and supports evaluations under different weather
conditions and construction-related changes to
assist in scenario selection and planning.

Technical Validation: The research focused on
Taoyuan International Airport, using multiple
sets of real operational data for simulation. The
results, reviewed multiple times by experts, were
deemed reasonable and reflective of the airport’s
characteristics. Taoyuan International Airport
Corporation has confirmed its suitability and
potential for long-term development. Practical
implementation is scheduled to begin in the
second half of 2025.

3. Outcome Promotion and Benefits

(1)

An “Airport Airside Simulation and Analysis
System” results presentation was held
on December 9, 2024. Attendees included
representatives from the Department of
Aeronautics and Navigation of the Ministry
of Transportation and Communications, the
Civil Aeronautics Administration (including
the Air Navigation and Weather Services
and international airports]), Taoyuan
International Airport Corporation, the Chinese
Airport Association, consulting firms, and
transportation-related departments from
universities.
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(3

In October 2024, one training session was
conducted each at the Civil Aeronautics
Administration and Taoyuan International
Airport Corporation. In addition to staff from
the aforementioned organizations, personnel
from the Air Navigation and Weather Services,
Taipei Songshan Airport, Kaohsiung International
Airport, and Taichung International Airport were
also invited to participate, promoting future
practical application.

The software serves as a decision-support tool
for Taoyuan International Airport Corporation,
the Civil Aeronautics Administration, and airport
operators. It enhances airside operational
efficiency and supports decision-making in
response to engineering and operational
challenges. The system allows users to assess
airport airside capacity, evaluate scenarios under
normal and disrupted conditions, identify causes
of delays due to abnormal events or airside
construction, and ultimately improve airport
operations, reduce airline operating costs, and
shorten passenger wait times.

4. Research Highlights
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User interface of the Airport Airside Simulation and Analysis System
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Key Research Results
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Single runway scenario flight group B: takeoffs and landings on runway 05L
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Results of simulation analysis of closing the South Runway of Taoyuan International Airport - 05L runway delay

LA T3 P 4P £ 3 £ Normal situation Close some taxiways scenario

BARABKE SRR BT T BRI DTS R — 23LIE R B LR

Simulation Results of Partial Taxiway Closure at Taoyuan Airport - Comparative Analysis of Takeoff and Landing Volume on Runway 23L
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5. Research Report

. Simulation and Analysis System for International
Airport Operations (2/2) - Integrated System
Development and Case Testing (Scheduled to be
published in August 2025]).

(I1) Maintenance and Thematic Analysis of the
International Maritime Database

1.  Project Overview

Amid rapid changes in the global economic landscape,
maritime cargo transportation is also experiencing
significant fluctuations. Taiwan, located at the heart of East
Asia and surrounded by the sea, once enjoyed a thriving
maritime transport industry. However, recent developments
have posed considerable challenges. Notably, the stagnation
in Kaohsiung Port’s global container port ranking in recent
years warrants close government attention and an effective
response.

High-quality policy formulation and evaluation require
scientifically rigorous analysis, which in turn depends on
high-quality data. Container shipping is the backbone of
Taiwan’s maritime transport. Since it is global in nature,
the International Maritime Database has been developed
through long-term data collection of main and regional
global container routes. The database supports statistical
analysis, visualization, and annual thematic studies based
on monthly data trends to monitor global maritime market
developments. It also serves policy-making needs, such as
planning and evaluating Taiwan’'s New Southbound Policy,
by offering concrete and objective supply-side quantitative
data.

2. Research Outcomes

(1)  Collected international scheduled container
route data from Q2 2011 to December 2024.

(2) Before 2016, focused on the Far East with ~600
routes per quarter; from 2017, expanded globally
to ~1,500-1,550 routes per quarter; from 2022,
switched to monthly updates (~1,800 routes/
month]).

(3 Compiled data on over 1,000 global ports,
including bilingual names, coordinates,
countries, continents, and international standard
codes; included ~5,200 vessels, representing
97% of global container ships.

(4)  Enhanced standalone query software with
statistical reporting and chart functions, as well
as improved cybersecurity.
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Key Research Results

(5] Completed analyses on Taiwan’'s and New
Southbound countries’ foreign route deployments
and mainline deployment pattern changes.

Promotion and Benefits

(1 On November 27, 2024, the “2024 Maritime
International Database Analysis Results
Exchange Forum”™ was held, bringing together
participants from the maritime industry,
government, and academia. The event introduced
the database’s content, functions, and key
analytical findings.

(2)  Submitted research titled “Analysis of Mainline
Deployments in Global Trade Zones” to Shipping
Weekly.

(3]  The project outcomes serve as a valuable
reference for maritime regulatory agencies, port
authorities, and the institute in analyzing trends
and changes in the international container
shipping market.

Highlights of Findings
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Research Report

o Maintenance and Thematic Analysis of the
International Maritime Database (Scheduled to
be published in August 2025).
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(I11) Study on the Integration and Digital
Development Framework of Taiwan’'s
Maritime and Port Information Systems
(Part 2/2): Formulating Digitalization
Guidelines for the Maritime Industry

1.  Project Overview

With the rapid advancement of digital technologies
and the acceleration of digital transformation due to the
pandemic, digital life and economy have become global
trends. All industries, including maritime transport,
face transformation pressures. Maritime digitalization
has long been discussed by the shipping and IT sectors.
Major shipping lines have developed digital management
platforms, and many ports have established port
management systems to address operational challenges.
However, compared to other sectors, digitalization in the
maritime and port industries lags behind, necessitating
strategic research.

This two-year project aims to map out Taiwan’'s
maritime industry digital development strategy, focusing
on container transport. It includes an industry-wide
digitalization survey, blueprint development, and the
formulation of digitalization guidelines, ultimately enhancing
competitiveness and sustainable growth.

2. Research Outcomes

(1)  Developed a digital development roadmap for
Taiwan’s maritime and port industry, building
on previous research findings and incorporating
feedback from government agencies and state-
owned enterprises. The roadmap is structured
into three phases—short-term (1-5 years), mid-
term (5-7 years), and long-term (7-10 years)—
and outlines 32 strategic initiatives for both
public and private sectors, covering system,
data, and industry dimensions.

(2) Established a digitalization assessment
framework for the domestic maritime and port
industry. Using literature review and analytic
hierarchy process [AHP], the study identified key
indicators for evaluating digital transformation,
including digital goals, market development,
information security, transformation strategies,
and value creation. A nationwide survey was
conducted to gather industry insights.

(3]  Compiled a Guideline for Digital Development
of the Maritime Industry, including values,
indicators, current status, strategic
recommendations, case studies, and external
resources.
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Key Research Results

Promotion and Benefits

(1) On November 1, 2024, an expert forum on the
"Digital Development Roadmap and Guidelines
for the Maritime and Port Industry” was held,
bringing together representatives from the
Ministry of Finance's Customs Administration,
the Administration for Digital Industries under
the Ministry of Digital Affairs, the Department of
Navigation and Aviation and Maritime and Port
Bureau under the Ministry of Transportation and
Communications, Taiwan International Ports
Corporation, academic and research institutions,
as well as industry representatives from
shipping, ship agency, freight forwarding, and
container terminal operations.

(2)  The completed roadmap and development
guidelines for Taiwan’'s maritime and port
digitalization provide a foundational framework
for the Ministry of Transportation and
Communications, Maritime and Port Bureau, and
Taiwan International Ports Corporation. They aim
to promote a collaborative public-private effort
toward digital transformation across the industry,
fostering the development of a comprehensive
digital maritime and port ecosystem.

MR REEREE 4. Highlights of Findings
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Blueprint Hierarchy:[ Direction/Target | >/[Strategy | > Action ]

Directions/Target Short term(1-5 years) Medium term(5-7 years) Long term(7-10 years)

Improve operational efficiency of port information exchange
i & Of The IMarine

g nhance the ut I
Govemment Facilitation of Enhance ihe utilization ey Promote data and service value enhancement
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: 8 data platform for |Jr::LI dev
Agencies Industrial
Development

= , Continue to promaote smart port services and innovative applications
Guidelines for digital development of
sh g industry
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I : g Build software and hardware Maintain smart infrastructure
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Smart Port and

= Expa Fative ServicE
Perform data convergence Develop value-added data applications Expand innovative services
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and value creation
Shipping Continue promoting innovative applications and field trials of smart ports
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System (PCS) i
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< Enhancement of EREl foinitiat Iy .‘:-s.n. R Evaluate goal achievement and revise
- Organizational SERNTE e : i
by Provide digital training ously empower employees with digital capahbilities
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Digital transformation roadmap for Taiwan’s maritime and port sector
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Structural framework of the digital development guideline

5. MREMRRIEHES 5.

Research Report

N PNy A ~ N . Study on the Integration and Digital Development
‘ REAUEE S BB AC I RIS 2B Framework of gI;'aiwan's Ma?itime andpPort

72 (2/2) —®WisI B EES LB ES Information Systems (Part 2/2): Formulating

N Digitalization Guidelines (Scheduled to be
5| (FEFT1145E88 HhiR) published in August 2025].
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Key Research Results

(IV) Feasibility Study on Establishing a
Coordinated Port Decision-Making System
in Taiwan

1.  Project Overview

As technologies like cloud computing, Industry
4.0, big data, Al, and blockchain evolve rapidly, digital
transformation has become a major trend. Major carriers
have launched digital management platforms, and many
ports have adopted port management systems. Ports like
Singapore, Rotterdam, and Antwerp have embraced digital
transformation, using integrated data and systems to
offer transparent information, enabling effective planning
and operational efficiency while reducing energy use and
enabling collaborative decision-making.

This project assesses the feasibility of a coordinated
decision-making system for Taiwan’s ports. It explores
how stakeholders can enhance information visibility and
collaboration, optimizing resource use and vessel speeds to
cut fuel and emissions.

2. Research Outcomes

(1) Examined the challenges stakeholders face in
the efficiency of information exchange during
ship arrival and departure operations at Taiwan’s
international ports. Through interviews with
key stakeholders involved in these processes,
the study outlined the concept of establishing
a coordinated and integrated decision-making
system, identified potential issues, and developed
a current-state information flow diagram for
vessel entry and exit operations.

(2) Leveraged publicly available data from the
vessel tracking system to consolidate real-time
information needed by various stakeholders.
A test case was used to simulate proactive
information push to designated stakeholder
groups, enabling port authorities to gain timely
insights into the status of each collaborating
party and make operational adjustments to
enhance the efficiency of ship berthing and
departure.
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(3) RSN KBS OGRS RKRES (3] Proposed a phased implementation plan: short-
. o B term (1-2 years), mid-term (2-4 years), and long-
BhiEE 0 KA RS AEH (1-24) - term (4-6 years], led by Taiwan International
_ Ports Corporation to build a coordinated port

—RED T .
R (2-46F) REM (4-65) =K decision-making system and enhance port smart
= JN= N N ) SE capabilities. The aim is to gradually develop a
REEEBARFRERERAE B smart decision support system, strengthening
HEKRBEE OGRS AREKRRS LT Taiwan’'s transformation toward intelligent

operations and reinforcing its role as a regional

BECEEEREL - E2EEEOEMT port hub.

BE ° 3. Promotion and Benefits
N (1) On November 20, 2024, an expert forum on
k3 =< ’ ’
3. m%?&%ﬂiﬂﬁ “Assessing the Establishment of a Coordinated
and Integrated Decision-Making System for
(1) 113481182088 MBI HREEO Taiwan’s Ports_> was held. Participants included
representatives from the Department of
BABRERERRGS  EREFEAD Navigation and Aviation and the Maritime and
o o o e . R Port Bureau under the Ministry of Transportation
EAEEMIECR] ~ fUER ~ 2EBHR and Communications, Taiwan International Ports
Corporation, the Chinese Maritime Institute
=] . ip=b 33 r < N=®i--i Zo B £ . ' T o '
A~ PEMESE  PEFENFTEZHE the Chinese Association of Maritime Transport,
oo g YEE 33 Al N o academic institutions, and shipping industr
BMEMN  DUAWREXEEAXRESR pping Y
stakeholders.
e (2)  The project concluded with a set of
proj
recommendations for implementing a
(2) Rt ETEKEBORFARZRSIRER coordinated and integrated decision-
N e = N . making system for Taiwan’'s ports. These
oo HEBNEZ 0 ATIRHLIUEER ~ B/ ~ recommendations serve as a reference for the
NN — N N Ministry of Transportation and Communications,
=5 INT &8 LR 3 b3
SEBBEARFIRIA MM FRERERR the Maritime and Port Bureau, and Taiwan
BB R RERER - International Ports Corporation in enhancing port

call efficiency and advancing digital development
in the maritime and port sectors.
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Feasibility Study on Establishing a Coordinated
Port Decision-Making System in Taiwan
(Scheduled to be published in August 2025).
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(V)] Maintenance and Thematic Analysis of the
International Air Transport Database

1.  Project Overview

Air transport plays a key role in global economic
development. With the global transportation hub shifting to
Asia, airports like Taoyuan, Hong Kong, Incheon, Narita, and
Changi strive to become regional hubs by increasing route
connectivity and attracting new carriers. To develop Taoyuan
into a hub, it is crucial to track global air transport trends
and airport developments.

The International Air Transport Database collects
long-term data on global airport operations, including:

(1) Basic information on over 200 global airports
([passenger/freight volumes, networks,
operations, and infrastructure);

(2) Origin-destination (OD) data for passengers
traveling through Taoyuan and other key
competing airports in Asia, North America, and
Europe. This supports issue-based analyses to
understand market changes and inform policy
decisions.

2. Research Outcomes

3 Updated data for 207 major airports in Taiwan
and around the world, covering infrastructure,
passenger and cargo volumes, and route
networks. Collected and analyzed passenger
movement path data for key airports in the Asia-
Pacific, North America, and Europe—such as
Taoyuan, Hong Kong, Incheon, Tokyo Narita,
Shanghai Pudong, Singapore, Bangkok, Manila,
Kuala Lumpur, Ho Chi Minh City, Los Angeles,
San Francisco, Seattle, Paris Charles de Gaulle,
and Vienna—to study changes in travel patterns.

. Added user-defined airline query and multiple
passenger movement type query functions.

. Conducted big data analysis on key topics such
as:
. Pre-/post-pandemic changes in Southeast Asia-

North America markets

. Current status of Taoyuan Airport’'s O&D and
transfer role in Asia-Europe routes

. Post-pandemic market competition between
LCCs and full-service airlines on Taiwan routes

These findings provide strategic reference for the
Department of Navigation and Aviation, Civil Aviation
Administration, Taoyuan International Airport Corporation,
and airlines.
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3. FRERMEEENES 3.  Promotion and Benefits

(1) On November 26, 2024, the"2024 Air Transport
International Database Analysis Results

(1) M3FE1MB26 08 " 113FEEERHEE

é*#@%%%ﬁﬁ*ﬁ&%ﬁ?mb@%&gJ S Exchange Forum” was held, inviting participants

from the Ministry of Transportation and
?ﬁ%g N EE’ N 7‘%%%/&?‘ N g@ Communications, Civil Aviation Administration,
= &S P PN Taoyuan International Airport Corporation,
ASZEEXRERRRAS  MAENER airli>:1es, and academic and :andustry gxperts in
A~ HEER D ERNFEZEB DT ER - the air transport sector. The event introduced the

database’s content and features and shared this
(2) A EANRRET "HUEST, - B year's analytical findings.
mH TS ERBEEONMSEESZ TSSO (2) Su_bmitted the article “Post-Pandemic Analy_si_s of
Taiwan-Europe Passenger Market” to Maritime
T, o Quarterly.

NN B 4 R A s R = (3] Findings support route and flight planning for
(3) Z!Ku-i—gjjj?}%ﬂh{/\&m & EE&%E% %%L\ aviation regulators, airports, and airlines.
A RMEATMAMITR B L2 EE
m o

4, WFTAAREERE 4. Highlights of Findings
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User-defined airline search interface
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2023 eastbound passenger movement distribution on Taoyuan-Europe routes

5. MR RREL 5. Research Report
N [N T N . Maintenance and Thematic Analysis of the
st N Yy SR i BE -
° ZEERE N RN EEDAT (1] International Air Transport Database (Scheduled
114588 Hhk ) to be published in August 2025).

75



76

IoT

RZBEREMATFT 113 F5R

Institute of Transportation, MOTC Annual Report 2024

B A H ERTS & EEEE
(m)FEEEHZRAT P ORIEHK2.051
2 (112-113%)

1. EtE=#ik

R BAERER  BANERRERS)
Z BRI LT EIR ¢ 5B 3B AR AR B BUR
ZIEE) 0 LI RIS BT R B A RS AT IE RS
KRR ANDFBEN - ZBEBR 104 FEEFKE
BRAFTREE r?ﬁ%ﬁ?ﬁﬁb%ﬁﬂ?ﬁ@ﬁ‘ﬁﬁﬁﬁ%
HESERCy ) 5TEE > FEH REER BRI (L
—Fﬁaﬁﬁlnﬁ_niﬁﬁplb) A ST RE N2 ﬁﬁ%
FRELESE ~ BUSERFIN B FRR » SREBE AL
o KAERRE -

iR/ OETEE B 1044 10 B B30T » LA E
HBRFHES AR ER AF 0 B110FEEANEHEE
ZRETEZINE2BLE ) FEBTHFEEBZE
STRRBEERMEAETS - mEERT E 2 IR AR M AT L
W AFTEIGBEZEN 1 2EEEE R " EiEE
8RR P ORIEFAR2.05tFE 4 (112-134) -
WA B EE R E TFENAAGTERNIT » FRER
KRBT ~ #I5 AT ~ EERNEBREIF  BRERE
AT AR A ILE AR FARETE PGB L N E=1E
BAEtE S - ﬂt@,.\ml%ikﬂz% BERESRER
A ~ BERE - BULIRERSAIES
?Ejt?r%z:%?ﬁ’@%ﬁ@&&%z °

2. WAFERLER

(1) PHEIURIEMEEA A EIIZRE + 113.1-
11312 FAR24PIERERTEE - 2HEES
E3LOAR - B LRI S - HFERKI12
P9 > BB AORKIES 600K ©

(2) #Bhih 5 BT AT AL E 8@ EBIHTHT
113.1-113.1 2@ Bh b 75 UM HEAT A=
BRFIFET18E » SRR EBAFOHEFEFE

TMRBAFHEREIRSERES C EIHE
), REEITHREHEEF  EERIFH
F BT R AERRF BT S ERE
BRZAITH » WHREEREE AN E
TENSZR - WIEE B MRS NITRE
FrEIEA -

Optimize Public
Transportation Services and
Industrial Transformation

(1)  Implement the service upgrade plan 2.0 for
the regional transportation development
research centers (2023-2024)

1.  Project Overview

To promote the development of public transportation,
the Ministry of Transportation and Communications
(MOTC) has, since 2015, allocated dedicated funding and
commissioned the Institute to implement the “Subsidy
Program for Establishing Regional Transportation
Development Research Centers in Academia.” The aim
of this initiative is to encourage colleges and universities
to leverage their abundant R&D facilities and research
capabilities to support MOTC policy implementation, while
also addressing the manpower and capacity limitations
faced by local governments in advancing road-based public
transportation. Through the establishment of Regional
Transportation Development Research Centers (hereafter
referred to as “regional centers”), the program seeks to
enhance the capacity of local governments and promote
collaboration among academia, industry, and government
sectors, thereby facilitating the sustainable development of
local public transport systems.

The regional center program has been implemented
since October 2015, with its primary focus on assisting
local governments in promoting public transportation. In
2021, the program initiated a pilot phase to support road
safety improvement efforts. By December 2022, most major
tasks had reached their interim milestones. To continue
the program’s progress and effectiveness, the Institute
was authorized by the MOTC in 2023 to launch the Regional
Transportation Development Research Center Service
Enhancement Program 2.0 (2023-2024). This upgraded
program formally incorporates road safety improvement
efforts and aims to deepen cooperation among central and
local governments, industry, and academia. In addition
to jointly advancing the enhancement of road-based
public transportation services and road safety initiatives,
the program is also aligned with major national policy
objectives—including the development of the national
highway and rapid transit network, intelligent transportation
systems, tourism, and regional revitalization-thereby
expanding the program’s scope and overall impact.

2. Research Results

(1) Professional transportation talent training
courses: From January to December 2024, a total
of 24 courses were offered, with approximately
340 participants. In addition, 12 online courses
were offered, with approximately 3,600 views.

(2)  Assist Local Governments with Public
Transportation Case Studies: From January to
December 2024, the Institute supported local
governments in conducting a total of 18 public
transportation case studies. The six regional
centers jointly planned and implemented
the initiative titled "Demonstration of Cross-
Ministerial Resource Integration for Rural
Public Transportation.” This initiative focused
on exploring the feasibility of integrating cross-
ministerial resources to enhance rural public
transportation services across various local
governments. It also involved the formulation
of corresponding strategies and concrete
improvement action plans. Additionally, one
township was selected for a three-month
pilot demonstration project to implement the
proposed measures.
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(3)

(4)

(5)

(6)

EHTTARR

Key Research Results

Provide local consultation services: From
January to December 2024, 110 consultation
services were provided, 83 of which involved
participation from department heads of local
government (or leaders of townships, towns,
cities, or districts at the third administrative
level).

Supporting Local Governments in Developing
Forward-Looking Public Transportation
Proposals: In 2023, the Institute supported the
development of 12 proposal plans. In 2024, the
Institute further assisted local governments
in submitting these proposals to the Highway
Bureau, MOTC, or other relevant funding
agencies. As of the end of 2024, five proposals
had been approved and granted funding by the
Highway Bureau and MOTC.

Promoting Cross-Sector Collaboration and
Integrating Inter-Ministerial Resources:
In addition to advancing road-based public
transportation, the program also supported
regional industrial upgrading, service innovation,
and institutional development through cross-
sector collaboration and resource integration.

Competitive Projects: In alignment with
major national policies, five regional highlight
demonstration projects were proposed in 2023
based on regional characteristics. In 2024,
these projects entered the implementation
and promotion phase, during which their
demonstration outcomes were reviewed to
inform the future cross-regional expansion and
application of successful models. Among these
initiatives, the results related to exploring joint
passenger and freight transport services in rural
areas and proposing operational models are
summarized as follows:

a. Northern Regional Center implemented
the competitive project titled “Last-Mile
Solution for Regional Revitalization”,
focusing on the “Five Fishing Villages™ area
in Toucheng Township, Yilan County. This
initiative integrated local business needs
and partnered with convenience stores to
operate the “Happiness Bus,” providing
joint passenger and freight services. The
bus transported daily necessities and
goods, including fresh seafood, to stimulate
local economic activity. The project
proposed recommendations across various
dimensions such as the service workflow,
methods for intra-district deliveries,
integration with existing convenience store
logistics, the types of goods transported,
loading and unloading procedures, vehicle
cargo configurations, fare structures,
preservation methods tailored for fresh
seafood, and reservation systems.

b. Central Regional Center conducted a
competitive project titled “Exploration
of Sustainable Operations for the Lishan
Happiness Bus - Planning and Integration
of Tourism and Inter-Agency Resources.”
This initiative aimed to provide public-
interest-oriented combined passenger and
freight services through the Happiness Bus
system. Working in coordination with Bus
Route 865, the project supported both the
transportation of residents and the delivery
of essential goods to the remote Huanshan
area. Recommendations from this project
focused on the specifications for goods
to be transported and the design of an
appropriate fare system.
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Designated Project: As part of the designated project,
the Central Regional Center was assigned to conduct
a pilot program aimed at promoting international
exchange and cooperation. This initiative focuses
on engagement with APEC (Asia-Pacific Economic
Cooperation) to strengthen connections with
international organizations, gain insight into global
developments in the field of transportation, and share
Taiwan’s experience in policy implementation. Through
such international collaboration, the project also seeks
opportunities for the export of domestic technologies.

Road Safety Improvement Project:

a. In alignment with the MOTC’s Road Safety
Enhancement Task Force, this project provided
guidance to five local governments — Taoyuan
City, Hsinchu City, Nantou County, and Pingtung
County — in 2024. These local governments
presented their respective "Road Traffic Accident
Prevention Strategies or Enhanced Improvement
Results” during the MOTC’s Road Traffic Safety
Coordination Meeting.

b. As part of the project, local governments were
offered assistance in diagnosing road safety
issues and developing effective road traffic
accident prevention strategies. In 2024, safety
inspections and improvement proposals were
completed for three high-risk intersections.
In addition, the project delivered planning
and design solutions for traffic engineering
improvements at 15 intersections.

C. Moreover, in 2024, the project included one
promotional seminar on the application of the
“High-Risk Intersection Safety Improvement
Checklist” and five training sessions on
pedestrian and vehicular traffic engineering
improvements. These sessions attracted
approximately 360 participants and aimed
to enhance and support the professional
capabilities of local governments in road safety
management.

3. Result Promotion and Benefits

(1)

(2)

The Institute, in collaboration with the Central Regional
Center, organized the APEC International Forum
on “Promotion and Challenges of Cross-Sectoral
Resource Integration in Rural Public Transportation”
on August 26, 2024. The forum was conducted in
a hybrid format and brought together participants
from APEC economies, including Japan, Australia,
South Korea, Vietnam, the United States, and Taiwan.
Approximately 100 representatives from industry,
government, academia, and research institutions
participated. The forum facilitated experience-sharing
and discussions on topics such as the application of
emerging technologies in rural public transportation,
cross-sectoral resource integration, and the promotion
of accessibility and inclusiveness in rural mobility
services. The event served as a platform for in-depth
dialogue on how technological innovations can enhance
the convenience and availability of public transportation
in remote areas.

On September 24, 2024, the Institute jointly held the
“Regional Center Joint Results Presentation” with
the six Regional Centers. The event promoted close
interaction and collaboration among the Regional
Centers, government agencies, academic experts, and
industry stakeholders. By consolidating insights and
perspectives from various sectors, the event aimed
to envision future directions for public transportation
service development and road safety improvement.
The outcomes are intended to support central and
local governments in planning strategies to meet
public mobility needs and create a safer transportation
environment.



EHTTARR

Key Research Results

] 3
4L, IR REEREE 4. Summary of Research Results
Project Type Katy Work Focus Renefits, or Apali
« Educational Training:  Organize training courses for | « Cross-sectoral  and  Inter-ministenal
targeting local Ras In addition &
1 intercity bus opeeatars, mtl‘nm’rg;-l iy p:?:on courses and pm:glci:g hn]hmy-h:t;i p’u‘:hli?
HwEE I{FMR BRI - WP | Lonirgcney " ) ot | SR csuppori. reglonl_ industy
- 150ry Ces e consultation services 1o loc upgrading. sendice innovation al
- BENE METERRESRASRNEE . LR | c ERRANASREGRE  RAR governments (including township offices), Intercity bus | institutional development.
A - A E*#'ﬁmb?'“ (GHit2a e mee REARTWO @ AS LN operators, etc {Totak: 110 sessions) + Equitsble Resource Allocation: Enabie
) EWE - W E B - Forward-locking Public Transport Proposalst Guide local | central  government  budgets  and
£ BE RS HRANF - AREEe T et G governments in submitting proposas to the Highway | resources to be directed toward non-
=i o i Bureau, MOTC ar other refevant subsidy suthorities, As of | municipality counties and cties (e,
B - (#5110 CRPRERNESARTERN s el Rt o] el A w St
S SELF IR WERR A B A R R BEZ I ENE . GBS R :un;:g b:w le_ﬂmyﬂu(::usMO'lE it munirnmliul‘::s’}.'om‘u:ng “ihat local
iR SFHQMM““ES MFLLIFRER S RO HRtERNRERE AN - + Case Study Analysis and Pilot Implementation: Assist local | project  cutcomes  deliver  tangible
HE B - uting projects based on | benefits
- 1 4 2 . g < T relevant case studies for a 3-month period.(Total. 18 cases)
R éafg‘.(ﬁjsiﬂé%ﬁnﬂmﬂﬂﬁunﬂﬂ « Jont Achievement Conference: Held By the Institute and dic
- s s Ta g regional centers on September 24, 2024,
- * n}?;%?'m LIFgRMHmEMM RN - Suplporl fior MOTC Pobicy and Strategy Development: Assist
AR - MOTC (including the Institute and the Highway Bureai,
It G AR AR R iﬁﬂ)mﬁ“-ﬁﬁﬁﬁﬁ?ﬁ'ﬁ MOTE) in dT\'n’luplng public tramport stratogies or
wRH L HEENEY DR REEE policy advacacy wupport
= 3 | Review outcomes of the demonstrati
BPE | RAEESxRs  REHBEELRBHE AT | BHTEIEAN - ARTREER Computitye| B-3nmant Wich majacnamocal poicie, propote fighght m.':. o eore petetal o foture
Al | EitEEEE NN SRS - 2B - Projects ,,,'g.mnmum':g, et 3 and broader
BEE | HTIRAYES - F11378R26-27 AWEPAPEC (| | MERN A 2RAT . AT iﬂﬂ!ﬂ Organize 1 international forum, The APEC intornational forum | Foster  intemnational  cooperation  and
il ELHERE RSN HBNRE , BEEE . B oA - D;s\igml:d titled '_nmnm:nrl;n: g{mu;r:gnamew,:‘uﬁ;n Resoures ex:hangTE Promate mutual earning ahrl\d
- rojects | Integration in Rural Public Transport® was held on August | share  Tanwan's - expenence in  public
§§ REWTHBW LIRS  RAS "R e | SRR e MR e i it 26-27, 2024 transpart .
#, - BmESEEGREEMEA ISR THEN | B AoRmENRtas BN Continiie it s | ation with | SUPRSM MOTC and lacal governments in
HE | memm . Sdmkm deane . L8 - tA - MEsaanan - e foss e Framton ol undas TOTC sy | Pomoting foad safety _ improvement
mﬁ": nents in degrosing fou satey isoies and :‘;‘;‘;m“ﬁ’;"" ma‘“"’;‘:
' formutating traffic accident pravention uuwgels. Guide and counmy opo
it Projects. ntegrated im mm strategies

dbles Bz A (g [ 35 FR O i B ith J5 HE B (R 420 2=
Illustrative Diagram of Outcomes: Assistance from Northern and Central Regional Centers in
Promoting Joint Passenger and Freight Services in Rural Areas

suppart counties and cities in enhancing thiir road safety
prulewunnlupamy

doimains.

Fish catches and
specialty products from
the Five Fishing Villages

Daily necessities
purchasing needs

HBRBHRT R

Happy Bus
Joint Passenger
and Freight

EERNER IR TEE

Daxi Fishing
Harbor Market

Downtown
Toucheng retail
stores

Cargn contalrers
rquipped inside
the vehich:

Irrsulated bag
equipped inside
the vehicle



80

anBéiﬁ’ﬁﬁnFﬁ 113 5§

AN
u Institute of Transportation, MOTC Annual Report 2024
Zo ES
5. WFERRKSE

FHEF (58 12 I ) 38 R AT 5T D IR B T AR 2. 05T
(112-113F) (XFFEBMFEHTE > RITE14
FH) - MNAFETRHBRR)

(D)FERREXAHXEHRHE (DRTS)

ERA - HHMFERNEGEZHR
(1/2) — &AM EEBJWIRE

1. Et=#iik

HE BB RRERNAHERRE (DRTS)
FERBRERRER  RBHE-BEEE —EEK

INRIERRTS - BB ARARSRES - NEEB KT
BNEHEBEBEURTEREL - =R/NEEZ

& At ERRAEBRREXNALESG RS

(DRTS) 2| @ #HHFBRRENAHLB@WAR

(DRTS) ZE&ERA ~ WWEFIE ~ MRLHIE - &

-ﬂﬁéﬁi XEREEFREETOWTERS - KIAIRES
BWIUKERR -

AETERTHEE N 27T E1135F6A - RE
DRTSZITEERIRE » HES AR EIGE - #H
ZAHALDRTSEEAREITAARGEE » R IRITHANE
ESLERAMRBRBTGENRE » BAIMTHEESR
EREASMIS Y R HESZ AL LM SBIRER AFER

HaEIER - DIESHRBKE!
2. HRAFIRRLR
(1) SERREASPRITERRERNALESR
(DRTS) iﬁﬂiﬁi?ﬁ,ﬂﬁ%ﬂfﬁﬁgﬁ%%&ﬁ
Mo WRERE PR R RENALEw RIS
(DRTS) &&E& -
(2) ERBEBERRERXNQKLESDRB
(DRTS) REEERARDN » WIRH L
B AR TT RIS -
(B) TR EETRRERXAQKLENRB
(DRTS) BRMGHERE RO » iR H
/\\E}-&*i ﬁfﬁ& °
(4) SERBETERRERXNQKLE®DRB

(DRTS) BE#RME MUV EMERIB TS
ZIBHAE B BERGR LINERY A ~ L E
HITE AL S RRRTAT /RGN B -

5. Research Result Report

Regional Transportation Development Research Center
Service Upgrade 2.0 Project (2023-2024) (This is a two-year
project, running through early 2025, with final publication
expected in July 2025.)

(I} An Investigation of Operation, Subsidy
and Fare System of Demand Responsive
Transport Service (DRTS) Scheme (1/2) -
Operation Cost Analysis and Performance
Evaluation

1.  Project Overview

Demand Responsive Transport Services (DRTS)
primarily serve residents in remote and rural areas,
providing first-mile and last-mile mobility solutions for
niche transportation needs. To address challenges faced by
the Ministry of Transportation and Communications (MOTC),
the Highway Bureau, and local governments in implementing
programs such as the Happiness Bus and Happiness Taxi
initiatives, this project consolidates the current operational
status of DRTS in Taiwan. The study analyzes and reviews
key issues, including operation costs, fare systems, subsidy
mechanisms, performance evaluation, and sustainability of
DRTS, to support the long-term development of rural public
transportation services.

Conducted from July 2023 to June 2024, the project
responds to DRTS's diverse operational models by
proposing scenarios for estimating reasonable costs and
establishing performance evaluation methods for subsidized
DRTS routes. To avoid subsidy schemes that consider
only operating costs while overlooking social benefits, the
study incorporates an analysis of consumer surplus and
externalities to justify the necessity of subsidies. A public
transportation supply balance index is also developed to
assess service sustainability.

2. Research Results

(1) Completed the collection and analysis of
domestic and international literature on Demand
Responsive Transport Services (DRTS] cases
and subsidy mechanisms and conducted a
comprehensive inventory of DRTS operation
models in Taiwan.

(2) Completed the analysis of reasonable operation
costs for DRTS in Taiwan and proposed a
framework for a standardized and common cost
structure.

(3]  Developed a performance evaluation framework
and analysis for Taiwan’'s DRTS, along with
strategies for performance improvement.

(4)  Completed the assessment framework for
evaluating the necessity of DRTS route subsidies
in Taiwan. The evaluation incorporated trial
calculations of consumer surplus and external
benefits, and compared them against current
subsidy levels to determine subsidy necessity.
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Key Research Results

Established supply indicators to measure the
balance of public transportation provision across
different regions. The project also estimated
the share of responsibility borne by various
stakeholders (government, the public) in each
region to achieve socio-economic balance,
promote sustainability, and support financial
equilibrium in public transportation.

3. Result Promotion and Benefits

(1)

(2)

(3)

(4)

Completed the proposed standardized cost
structure and performance indicator framework
for Demand Responsive Transport Services
(DRTS), which can serve as a reference for
the Highway Bureau and local governments in
proposal preparation and review processes.

Held an Expert and Scholar Symposium
on December 27, 2023, to discuss the
reasonableness and applicability of the proposed
cost formulas with DRTS operators, including the
Taichung Bus United Management Committee,
Nanzhuang Township Workstation in Miaoli, and
Capital Bus.

Held an Expert and Scholar Symposium on April
1, 2024, inviting international scholars to share
overseas DRTS sustainability practices and cost
structure cases, and engaging stakeholders from
industry, government, and academia to discuss
the project findings.

Presented part of the research findings
at the 2023 International Conference and
Annual Meeting of the Chinese Institute of
Transportation.

4. Summary of Research Results

DETS
Performance Evaluation Dimensions

Operational
Efficien
*  Number of Passengers per Trip
Service = Number/Weight of Cargo lems per Trip
Effectiveness. {Passenger-Freight Mixed Serviee)

DRTS Performance Evaluation Indicatons

= Vehicle-Kilometers Operated per Vehicle per Month
+  Number of Trips per Vehicle per Month
+ Operating Cost per Vehicle per Month

DRETS
Performance
Evaluation

- Farchox Revenue per Trip

— +  Number of Passenger Complaints per Trip
s‘ T + Number of Road Incidents per Trip
. = Number of Accidents per Trip

*  Passenger-lo-Service Arca Population Ratio per Trip
| |* Ridership to Specific Target Population

Mohbili (Ebderly + Compulsory Education Students)
+  Subsidy Amount per Passenger

BTG SRR

BI2I5E

REE R

Held Two Expert and Scholar Symposia
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5. Research Result Report

An Investigation of Operation, Subsidy and Fare System
of Demand Responsive Transport Service (DRTS]) Scheme
(1/2) -Operation Cost Analysis and Performance Evaluation
(Published in April 2025).

(I11) A Plan for Connecting Shared Modes and
Public Transportation (1/2)-Strategic
Planning for Operation Management

1.  Project Overview

In response to Taiwan’s 2050 net-zero emissions goal
and the rapid development of emerging transportation
service models, it is worth exploring how to leverage the
sharing economy to enhance the convenience and service
quality of various types of shared mobility. By seamlessly
integrating shared mobility with the existing public
transportation system, it can serve as a first-mile and last-
mile solution for the public—for example, commuters using
shared bicycles or scooters to transfer to the metro or
bus, or business and leisure travelers using shared cars or
scooters after arriving via Taiwan Railways or High-Speed
Rail. This approach can reduce private vehicle use, ease
urban parking demand, lower carbon emissions, and better
meet users’ transportation needs.

This project gathers domestic and international
regulations and case studies related to shared mobility
management and its integration with public transportation.
It analyzes the role and service models of shared mobility
within the transportation system, compiles related
regulations, smart operations, and innovative value-added
topics, and interviews operators and government agencies.
Based on these findings, it proposes strategic planning and
development recommendations.

2. Research Results

(1) Collected and analyzed domestic and
international cases and literature on the current
status of shared mobility promotion and its
integration with public transportation. This
includes examining the role and service models
of shared mobility within the transport system,
and proposing recommendations for smart
integration, innovative value-added services, and
relevant service regulations.

(2)  Conducted six interviews with domestic shared
mobility operators and competent authorities
and organized two stakeholder forums to gather
input from stakeholders, scholars, and experts.
Based on these engagements, an analysis of
shared mobility operational management issues
was completed, along with concrete strategic
recommendations.

(3) Developed short, medium and long-term
strategies for the integration of shared mobility
with public transportation. This includes:
enhancing seamless transfers in terms of time,
space, service, and information; improving
the user environment for shared mobility;
establishing fare discount mechanisms between
shared mobility and public transport; and
setting open data standards for shared mobility.
Guidelines for integrating various types of shared
mobility with public transportation were also
formulated.
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Key Research Results

Result Promotion and Benefits

(1) Completed an analysis of key issues related to
the promotion and operational management
of shared mobility in Taiwan, and proposed
recommendations. Strategies and responsive
measures for integrating shared mobility with
public transportation were also developed. These
results can serve as guidance or reference for the
Ministry of Transportation and Communications,
the Directorate General of Highways, local
governments, and relevant transportation
operators in promoting the integration of shared
mobility with public transport and advancing
a low-carbon, sustainable transportation
environment.

(2) Two expert forums were held on August 7 and
November 13, 2024, bringing together relevant
stakeholders to discuss and build preliminary
consensus on various aspects of shared
mobility development in Taiwan, including its
positioning, operational management, service
integration, and information application. The
forums also reviewed the 2025 demonstration
project implementation plan and the guidelines
for integrating different types of shared mobility
with public transportation. Based on these
discussions, recommendations for strategic
direction and integration measures were
proposed.

Summary of Research Results
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5. Research Result Report

Shared Mobility and Public Transportation Integration
Plan (1/2) -Operational Management Strategy Planning
(Published in July 2025).

(IV) Trucking Carrier strategy planning for net
zero transformation (1/2) - Establishment
of strategic framework

1.  Project Overview

In recent years, under the guidance of the national
net-zero policy, the legal frameworks and policy goals
for the promotion of passenger and mass transportation
have become relatively clear and well-developed and are
gradually being implemented. However, in comparison,
the progress in the road freight transport sector remains
insufficient and requires urgent attention. To keep pace
with international trends and assist Taiwan’s road freight
operators in accelerating the transition toward low carbon,
this project conducts a gap analysis by comparing the
current efforts in Taiwan with those of leading countries.
Based on this analysis, a preliminary reference framework
for policy tools and implementation recommendations is
proposed. Furthermore, taking into account external factors
such as economic conditions, industrial development,
and technological advancements, the project formulates
short-, medium-, and long-term strategies for achieving
net-zero transformation in the road freight sector. These
strategies include promoting vehicle electrification,
enhancing supporting measures and incentive mechanisms,
and leveraging opportunities arising from technological
innovation and upgrades.

2. Research Results

(1) Conducted comprehensive research on
international net-zero freight transport trends,
including recommendations from international
organizations, major legal frameworks and
policy goals in countries such as the United
States, Europe, Japan, South Korea, and
Singapore. The study also examined how green
economy and sustainable finance-related legal
and policy measures contribute to guidance and
support mechanisms. Based on the findings,
the strategies were categorized into several key
dimensions: the establishment of regulatory
mechanisms, management and planning,
infrastructure and technological development,
and the introduction of financial instruments,
serving as a reference for future policy
implementation.

(2) Based on the above framework, an inventory and
analysis of Taiwan’s current freight transport
strategies were conducted, identifying ongoing
and planned policy initiatives. By comparing
international trends with Taiwan’'s domestic
context across the defined dimensions, gaps and
potential areas for improvement were identified.
Future enhancement directions were proposed
and prioritized according to urgency, feasibility,
and estimated emission reduction benefits. This
provides a foundational basis for the formulation
and practical implementation of subsequent
policies.
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Key Research Results

3. FRRHEEEWE 3. Result Promotion and Benefits

. R s L oL = (1) Developed a comprehensive strategic framework
(1) ﬁ:,bj?,?’\x,. EE EZEE%K#EE*/?*U outlining the optimal pathways for Taiwan’s
H R EL ﬂ]él%*ﬁ » OB R EEEXE road freight industry t9 achieve envi.ro.nmental
. N sustainability goals. This framework is intended
TE 1‘%%@5&3‘5&%@@%@ FEEFMBUER T2 to serve as a reference for competent authorities
%WEFH , iﬂt'f"lz/#b'fﬁmﬁ (114) ﬂg}gg-l-%## wh.en. formuLa.ting future net-zero em‘ission
policies and will also form the foundation for
B o subsequent projects in the 2025 planning cycle.
(2) ﬁﬂ']ﬁ/:\113ﬂ£6ﬁ 255&10ﬁ 308 ¥}J¥E§ (2) Two stakeholder consultation meetings were
\ held on June 25 and October 30, 2024, bringing
2R BHE > BESEBEENERR together key stakeholders from various sectors.
A W ESAIRFIEERITEAT « B Partic'ipants included.major implementing
agencies from the public sector, scholars and
EE AR B2 E BRI - BEE=ZK research institutions in the fields of environment
and transportation, and representatives from
> y \l\ /\\ o —”“__
7 HET18ERF BN ﬁﬁ‘?&@ﬁmgﬁ the three major freight industry sectors. A
BIZeR R W) S 5 IR AR S total.of 18 organi?ations .pa.rticipated. The
. meetings resulted in a preliminary consensus
BRbEITHE - on the strategic roadmap framework, which will
continue to be refined and developed in greater
(3) MIN3ELR 1 SHEAERMERBE 11 detail based on the initial outline.
BoHREESZTHE NMFRERI I MEHR (3]  Three thematic presentations were delivered at
N e N e seminars organized by the Commercial Vehicle
N A=l N S B ©r 2, =RV . .
AT FE R OB T e R HEITIH R E Technology Development Association on June
2EEsSE » WNEE F SRR E « mAlRs 18, 2024, and by t-he-Smart EV & Gr.een Ene.rgy
N . Technology Association and the Vehicle Testing
MBS SRR AR 2 S IR BRI FT B R and Research Center on November 6, 2024.
THEESE 2250 AR 2 o These prc.ese.ntation.s prom.oted the CL-Jrrent

research findings on international trends in net-
zero freight transport, transformation challenges
and opportunities, and strategic planning. The
events attracted a total of over 250 participants.

4, AR RBERE 4. Summary of Research Results

Summary of policy tools
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5. Research Result Report

Trucking Carrier strategy planning for net zero
transformation (1/2) - Establishment of strategic framework
(Published in July 2025).

(V] The Effectiveness Evaluation and
Improvement Suggestion of TPASS, the
Commuter Monthly Pass Promoted by the
Executive Yuan

1.  Project Overview

In order to strengthen the driving force of public
transportation post-pandemic revitalization to mitigate the
road congestion, environmental impact, and traffic accidents
caused by riding private vehicles, Executive Yuan approved
the "Executive Yuan Public Transportation Promotion
Plan” on February 23, 2023, providing a preferentially
priced Executive Yuan commuter monthly pass (hereinafter
referred to as TPASS]) in 2023-2025 in accordance with the
"Special Act for Enhancing Economic and Social Resilience
and Public Sharing of Economic Achievement in the Post-
pandemic Era”. TPASS had been implemented in 20 counties
and cities by the end of 2024.

The county and city governments implementing TPASS
must submit annual performance reports, however, a more
comprehensive evaluation of this policy’'s implementation
effectiveness is needed to master improvement directions in
the future, former Minister of Ministry of Transportation and
Communications, Wang, Kwo-Tsai, instructed Institute of
Transportation Research during the ministerial meeting on
July 6, 2023: "Please initiate a study on the implementation
effectiveness of TPASS. The study should focus on key
aspects such as changes in public transport ridership,
carbon reduction benefits, and price elasticity analysis.
Local governments may be invited to participate in the
process to collaboratively develop practical and feasible
promotion mechanisms, thereby understanding TPASS's
implementation effectiveness and providing a reference for
subsidy strategies in the next phase.”

Given that evaluating TPASS’s implementation
effectiveness requires not only statistical data analysis but
also questionnaire survey and electronic ticket data analysis
in each county and city where implementing TPASS, Institute
of Transportation Research carried out the "Effectiveness
Evaluation and Improvement Suggestion of TPASS, the
Commuter Monthly Pass Promoted by Executive Yuan,
with a goal of conducting a comprehensive evaluation of
TPASS’s implementation effectiveness to assist Ministry
of Transportation and Communications to plan subsidy
strategies and secure the necessary funding for TPASS in
the next phase.

2. Research Results

(1) Regarding User Behavior Observation Indicators:

a. Among the relevant public transport
modes, the metro system has the highest
ratio of TPASS users, followed by Taiwan
Railways, intercity buses, and city buses.
For city buses, the highest ratio of TPASS
users is observed in Taipei, New Taipei, and
Keelung.
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Key Research Results

The average daily public transportation
trip per TPASS user is about two trips,
which aligns with the expectation of using
TPASS as a commuter pass. In addition,
the monthly average transfers in public
transportation trips per TPASS user are
higher than for general passengers,
indicating that TPASS increases the
incentive for people to take multiple public
transport modes.

According to the survey results, 28.93%
of TPASS users primarily relied on private
vehicles before its implementation.

Regarding Core Evaluation Indicators:

a.

Based on survey data, it is estimated that
the TPASS policy can reduce monthly fuel
consumption by approximately 3.2724
million liters, lower carbon emissions
by 7,406 tons, and prevent 121 traffic
accidents, resulting in the benefit of energy
conservation, carbon reduction, and traffic
accident reduction, which is estimated
about NT$16 billion per year a whole
nation. The benefit-cost ratio is about 2.24.

TPASS has reduced the differences
in commuting expenses by public
transportation among residents in different
administrative districts within the same
county or city. This means that TPASS
benefits passengers who live further from
the central business district (CBD]), thereby
promoting equity in transportation.

The daily trips per TPASS user in every
county and city has risen, with increases
ranging from 4.3% to 17.68%. This implies
that TPASS not only boosts economic
activities but also increases public
transport ridership and the revenue of
public transport operators.

Survey results show that the overall
satisfaction rate among TPASS users is
85.4%. About the improvement suggestion,
urban respondents wish that the price
of TPASS may be lower or TPASS offers
mode options for people via additional
payment. Meanwhile, a higher proportion
of non-urban respondents mention that the
frequency and routes of public transport
should be increased.
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e. One year after the launch of TPASS (June
2024), the ridership of relevant public
transport modes increased by an average
of 6.83%. Among these, Taiwan Railways,
intercity bus, and metro/light rail systems
have the largest growths—12.7%, 8.85%,
and 8.06%, respectively. As a result, Taiwan
Railways and metro/light rail system
ridership had nearly recovered to pre-
pandemic levels (comparable to those
in 2019) by the end of 2023. In contrast,
in Singapore, where public transport is
highly developed, the metro ridership
began a steady recovery from pandemic
in early 2022 and reached about 95% of
pre-pandemic levels by the end of 2023. In
Taiwan, the metro ridership began a steady
recovery from pandemic in the latter half of
2022, and reached pre-pandemic levels by
the end of 2023 with the launch of TPASS
in the latter half of 2023. This shows that
TPASS has been effective to accelerate the
return of public transport passengers in
Taiwan after pandemic.

According to the survey, the main reasons for not
purchasing TPASS are: no need for TPASS, riding
private vehicles is more convenient, and having
the senior citizen love-and-care card or meeting
the criteria for purchasing statutory discounted
tickets. To further expand the beneficiary groups
of the TPASS program, efforts should go beyond
improving public transportation convenience and
strengthening controls on private vehicle use. It
is essential to design periodic pass plans tailored
to different potential user groups, offering
flexible validity periods and combinations of
transport modes. Additionally, integrating
information and communication technologies can
enhance the convenience of value-added services
and pass renewals for TPASS users.

3. Result Promotion and Benefits

(1)

(2)

(3)

Formulate evaluation indicators for TPASS’s
implementation effectiveness and hold a
symposium with experts and scholars on July 5,
2024, providing a reference for Highway Bureau,
Ministry of Transportation and Communications,
Department of Statistics, and local governments
to conduct regular evaluations of TPASS's
implementation effectiveness.

Complete the staged evaluation report on
TPASS’s implementation effectiveness and hold
a symposium with experts and scholars on
October 29, 2024, which is helpful to understand
the outcome of TPASS and the problems
which should be improved in order to adjust
relevant policies timely, ensuring the effective
utilization of resources and the enhancement of
implementation.

The outcome of this project serves as a
reference for the Highway Bureau, Ministry of
Transportation and Communications to propose
the draft of the second TPASS Implementation
Plan, which is submitted by the Ministry
of Transportation and Communications to
secure its budget from the Executive Yuan to
keep promoting the development of public
transportation.
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5. Research Result Report

The Effectiveness Evaluation and Improvement
Suggestion of TPASS, the Commuter Monthly Pass Promoted
by the Executive Yuan (Scheduled to be published in August
2025).

(V1) Research on Cross-Domain Collaboration
and Application Optimization of Mobility
as a Service (MaaS) (2/2) — Enhancing
Application and Inclusiveness

1.  Project Overview

To support the gradual expansion of domestic MaaS
services, this project builds upon the outcomes of earlier
initiatives to plan for the development and sustainability
of Maa$S in Taiwan. In addition to analyzing international
Maa$S practices, this project uses data collected under
previous Maas initiatives to refine applications and identify
data-driven challenges and analysis recommendations
for Taiwan’s MaaS ecosystem. A case study and practical
analysis will be conducted based on MaaS implementation
in Taichung City to serve as a reference for other local
governments.

To broaden the service scope, the project also explores
strategies for interregional collaboration among different
Maa$S systems, formulating corresponding implementation
methods and application topics. These will inform the
future framework for cross-domain MaaS cooperation.
Furthermore, the project uses Taichung City's senior
and charity point system as a tool to explore and test
the integration of "Taichung Go" and "MeN Go" services,
validating the cross-domain cooperation model and its
associated topics as planned.

From the perspective of social inclusiveness, the
project collects and examines current international
declarations and definitions related to inclusive services. It
explores how Maa$S can serve a broader and more diverse
user base, and outlines strategies for stakeholders under a
shared vision of inclusive service development in Taiwan.

To ensure the long-term sustainability of Maa$S
services, the project proposes the establishment of
a dedicated Maa$S service organization. It defines the
organization’s role and structure to serve as a foundational
element for the ongoing and sustainable development of
MaaS$ in Taiwan.

2. Research Results

(1) Cross-Domain Collaboration Models:

The project proposes feasible cross-county
collaboration models, including designated
partnership agreements, integration of Maa$S
memberships and service channels, and unified
app platform integration. Each collaboration
model has defined implementation conditions,
advantages, and disadvantages, serving as
practical references for future cross-county
Maa$S cooperation.

Additionally, a pilot was conducted using
the senior and charity point system in both
Taichung and Kaohsiung to evaluate the service
model, document its key features, and identify
challenges faced during implementation. These
insights can support future efforts to enhance
cross-domain cooperation and inclusiveness in
Maas services.
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Key Research Results

Inclusive Service Strategy:

The project integrates the concepts of accessible
design, universal design, and inclusive design
to develop strategies for promoting inclusive
Maa$S services. It also outlines the roles and
responsibilities of various stakeholders in
achieving inclusiveness. Through case studies
and stakeholder workshops, the project
helped build consensus for inclusive service
implementation.

Data Application for MaaS Users:

The project investigates the data needs and
concerns of different MaaS stakeholders-
central and local governments, Maa$S operators,
transport providers, and users. It proposes
specific data analysis action plans, workflows,
and required data sets. Pilot analyses were
carried out, and challenges encountered during
these pilots were documented. Mitigation
measures and future directions for refining the
use of Maa$S user data were also proposed.

Organizational and Policy Recommendations:

Recognizing the challenges Taiwan faces in
promoting MaaS-such as legal restrictions,
industry integration, user habits, funding, and
talent development-the project recommends
establishing a third-party nonprofit Maa$S
organization. This organization would focus
on Maa$S development and operations, aiming
to accelerate Taiwan’s transition toward a
sustainable, low-carbon, and intelligent green
transportation system.

Dissemination and Impact

(1)

(2)

(3)

On November 8, 2024, the "Taichung x Kaohsiung
Joint MaaS Cross-Domain Inclusiveness
Experience Event” was held.

Research findings on data application and
inclusiveness were presented and published
at the 2024 Annual Conference of the Chinese
Institute of Transportation.

On November 11, 2024, a stakeholder roundtable
titled “Collecting Transport Operators’ Views
on Inclusive Maa$S Services” was held. Experts
and transport operators discussed roles,
responsibilities, and potential contributions
of different stakeholders toward advancing
inclusive Maa$S services.
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Key Research Results

5. Research Results

Research on Cross-Sector Collaboration and
Application Optimization of Mobility as a Service
(MaaS) (2/2) - Enhancing Application and
Promoting Inclusivity (Published in April 2025).

(V1) Data Analysis and Applications for Electric
Buses (Part 2) - Data Visualization and Al
Applications

1.  Project Overview

To support the goal of fully electrifying city buses by
2030, we began building a data monitoring and management
platform for electric buses in 2019. We also established
data transmission processes to continuously track and
understand the performance and long-term driving patterns
of these buses.

As the transition to electric buses progresses, bus
operators need to adapt their management strategies.
Unlike traditional diesel buses, electric buses require a
more data-driven approach. Operators need to analyze
performance indicators such as energy use, driving behavior,
and battery performance to identify any issues early and
make necessary improvements.

Since 2021, the platform has been collecting electric
bus operation data. This project uses the accumulated data
to define key performance indicators and analysis topics.
We selected data from 8 routes and 11 charging stations
to conduct case studies. The results were visualized for
easier understanding, and Al was used to enhance analysis.
The insights are used to provide recommendations for
operations and policy-making to help improve electric bus
management.
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Key Findings

1.

We gathered data from the electric bus
monitoring platform-built by our team and
now managed by the Directorate General of
Highways—covering subsidized operators’
vehicle, charging, and operational information.
The data spans multiple operators and bus
models, allowing for a comprehensive cross-
analysis.

We developed an analysis framework focusing on
key performance metrics, including:

o Energy efficiency of vehicles

. Battery usage trends

. Low battery levels when returning to the
depot

. Charging station time utilization

. Fuel cost savings

. Overview of current progress

. Driving distance statistics

. Carbon reduction impact calculations

We tested an Al model to predict energy usage
for different routes and schedules at a selected
site. The model helped us simulate and compare
two charging approaches: scheduled charging
and manual charging. Results showed that using
scheduled charging significantly reduced total
charging time and electricity consumption.

Promotion and Impact

(1)

(2)

(3)

This project was integrated with the “Smart
Charging Services for Electric Buses (1/2) -
Pilot Smart Charging Management System” and
represented Taiwan in the APEC Energy Working
Group’s ESCI competition, where it won the APEC

ESCI Smart Transport Gold Award.

It was also part of the “Digital Innovation Project
for Electric Bus Services (1/2)- Driving Smart
Energy Management for Cities” and received both
the Ministry of Transportation’s Service Award
and the Executive Yuan’s 7th Government Service
Award for Digital Innovation.

On November 4, 2024, a results briefing was
held for the “Electric Bus Data Analysis and
Application Project (2/2) - Data Visualization
and Al Applications.” The event invited
representatives from central government
agencies, local governments, bus operators,
and industry associations involved in promoting
electric buses, providing them with insights into
the latest analytical findings on electric bus
operational data.
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(VIII) Verification of Smart Charging Services
for Electric Buses (2/2) - Enhancement
and Optimization of the Smart Charging
Management System

1.  Project Overview

To improve air pollution, the Executive Yuan announced
on December 21, 2017, that it aims to fully electrify 10,000
urban buses by 2030. As the fleet gradually transitions to
electric buses, there will be challenges related to matching
the supply and demand for charging due to constraints such
as the installation locations of parking lot charging stations.
Therefore, establishing a reasonable ratio of electric buses
to charging stations and providing optimal charging station
arrangements and operational management requires
detailed analysis and planning in advance. Consequently,
we began planning and constructing the smart charging
management system for electric buses in demonstration
areas from 2021 to 2022.

To enhance the functionality of the smart charging
management system for electric buses and develop
optimal charging strategies for bus operators’ charging
schedules and contract capacities, this project utilizes the
smart charging management system established in 2021-
2022. We began integrating bus operators’ schedules,
contract capacities, and operational data monitoring
management platform information into the smart charging
management system for empirical validation, assisting
operators in demonstrations, which can later be promoted
to other electric bus charging stations to facilitate the
implementation of electric bus policies.

2. Research Achievements

(1) Enhanced the functionality of the smart charging
management system for electric buses,
improving control and information collection
efficiency and system reliability.

(2)  Integrated the vehicle data required for the smart
charging management system control strategy,
such as license plate number, GPS, SOC (State
of Charge), and battery temperature, completing
system connectivity. This allows operators to
grasp information about vehicles approaching
the station, whether they need charging, and the
optimal charging amount through dashboards at
the site.

(3) Developed optimal charging strategies for bus
operators’ electric bus charging schedules and
contract capacities. Through the 2021 electric
bus smart charging demonstration project, we
constructed application programming interfaces
(APls) for the smart charging management
system, allowing integration with the dynamic
daily schedules of electric buses in the
demonstration area. This facilitates tracking
the next departure service time and mileage
for incoming vehicles and determines charging
eligibility, priority, charging power, and charging
time through smart charging scheduling.
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By analyzing the monitoring data from the
smart charging management system for electric
bus fleets, we provide bus operators with
insights to improve vehicle utilization rates and
optimize maintenance costs, serving as a basis
for ongoing reviews of electric bus promotion
policies, thereby enhancing overall operational
quality and safety.

. (2) A service achievement presentation for the
A i = 40

(2) RNM3F12R10HBRBBIREEETZR smart charging management system for electric
EEBASRIEK RIS WSS buses will be held on December 10, 2024, to
R w explain the tiered subsidy system for smart
FEEOAREEIFIE  BREREXEHE charging, reducing operators’ concerns about
N = — electric buses and improving implementation
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5. Research Result Report

. Verification of Smart Charging Services for
Electric Buses (2/2) - Enhancement and
Optimization of the Smart Charging Management
System (Scheduled to be published in August
2025).

Build up a Clean and Resilient
Transportation Environment

() Enhancing Net-Zero Emission in the
Transportation Sector and Promoting
Carbon Reduction Evaluation Model (2/2)
- Enhancing Carbon Reduction Evaluation
Methods and Formulating the Phase
Three Periodic Regulatory Goals of the
Transportation Sector.

1.  Project Overview

In alignment with the national GHG reduction policies,
the Ministry of Transportation and Communications
(MOTC], in accordance with the "Climate Change Response
Act” promulgated on February 15, 2023 and the amended
"Revisions to the Enforcement Rules of the Climate Change
Response Act” released on December 29, 2023, formulated
and refined the Sectoral Greenhouse Gas Reduction Action
Program of the transportation sector on a 5-year basis as
a guideline for promoting GHG reduction measures. This
program also serves as the foundation for municipalities
and county/city competent authorities to formulate their own
GHG reduction implementation programs.

In 2022, the transportation sector was the fourth-
largest source of GHG emissions in Taiwan, emitted
approximately 36.287 million metric tons of COze, accounting
for about 12.69% of GHG emissions nationwide. Road
transport accounted for the largest share of GHG emissions
of the transportation sector, approximately 96.32%, of which,
passenger cars had the highest share, contributing 48.99%
of GHG emissions of the transportation sector, followed by
light trucks at about 17.77%. To promote GHG reduction
of the transportation sector in the phase two (2021-2025),
three main strategies were adopted: (1) increasing public
transportation use and improving transport demand
management, (2) building a green transportation network,
promoting the use of low-carbon vehicles and creating a
traffic environment that encourages green vehicles and (3]
enhancing the energy efficiency of transportation systems
and vehicles, with 14 specific measures. The effectiveness
of the sectoral action program is reviewed annually and an
implementation performance report is compiled.

Additionally, in alignment with the efforts of the
MOENV in determining the phase three periodic regulatory
goals for GHG emissions, the baseline of GHG emissions of
the transportation sector in the phase three was estimated
via evaluation models, energy demand and carbon reduction
targets were estimated as well. These estimations will serve
as the reference for determining the phase three periodic
regulatory goals for GHG emissions of the transportation
sector.
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Key Research Results

Besides, in accordance with the Net-zero Transition
Key Strategies Monitoring and Evaluation Scheme
administered by the National Council for Sustainable
Development, semi-annual implementation reports and
annual implementation reports were compiled according to
the notices of the MOTC and the MOENV. To facilitate works
of the Net-zero Transition Key Strategies Action Plan, global
and foreign countries’ trends in energy (consumption) and
carbon reduction policy of transportation sector as well as
vehicle electrification policies and regulations. Furthermore,
we studied and drafted detailed operational measures for
promoting green transportation lifestyles via incentive
scheme. In addition, we promoted measures to enhance
carbon reduction capabilities of staffs of transportation
terminals and hubs.

2. Research Results

(1) Completed and submitted the "Transportation
Sector Greenhouse Gas Reduction Action
Program Annual Report (September 2024
Edition])” to the MOENV, which was later
approved by the Executive Yuan on December 17,
2024.

(2)  Completed the estimation of the baseline of
GHG emissions of the transportation sector
in phase three as well as energy demand and
carbon reduction targets. The results will serve
as the discussion basis for the Executive Yuan to
negotiate six sectoral periodic regulatory goals
in phase three.

(3) Developed a Green Transportation Commuting
Guide for Public and Private Sector Employees,
along with a proposed certification system
and concrete implementation measures to
recognize organizations that excel in low-carbon
commuting initiatives.

3. Result Promotion and Benefits

(1) Through the implementation of relevant
measures by the MOTC, MOENYV, Ministry of
Economic Affairs and other ministries, GHG
emissions of the transportation sector have
decreased compared to the base year (37.968
million metric tons, 2005):

@ In 2019 and 2020, GHG emissions from the
transportation sector were respectively
36.998 and 37.274 million metric tons COze.
Furthermore, the total emissions from 2016
to 2020 amounted to 187.040 million metric
tons of COze, which is lower than the phase
one overall sectoral periodic regulatory
target of 189.663 million metric tons. This
demonstrates that the efforts to reduce
GHG emissions of the transportation sector
have yielded positive results.
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The GHG emissions of the transportation
sector in 2023 were approximately 36.287
million metric tons of COe, estimated
based on the Energy Balance Table
- Energy Consumption Statistics of
Transportation Sector released by the
Ministry of Economic Affairs on September
2, 2024 and Global Warming Potential
values from Intergovernmental Panel on

Climate Change (IPCC) Fifth Assessment
Report (AR5). (Note: The final statistics
should be subject to the announcements
of the MOENV]. The target in 2023 has
achieved (below 36.791 million metric tons
of COze). Moving forward, the transportation
sector must continue efforts to reduce GHG
emissions to ensure the achievement of the
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“Green Transportation Lifestyle Incentive Mechanism" Public and Private Sector Seminar (September 26, 2024)
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for Taiwan
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5. Research Result Report

Enhancing net-zero emission in the
transportation sector and promoting carbon
reduction evaluation model (2/2) - enhancing
carbon reduction evaluation methods and
formulating the phase three periodic regulatory
goals of the transportation sector (Scheduled to
be published in August 2025).
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(I1) A Study on the Mechanism of Low-Carbon
Transportation Zones (2/2)-The Preliminary
Guidelines

1.  Project Overview

In March 2022, Taiwan officially published “Taiwan’s
Pathway to Net-Zero Emissions in 2050” including
“Low-Carbon Transportation Zones” in its net-zero
transition initiatives. The Ministry of Transportation and
Communications (MOTC) also incorporated “Low-Carbon
Transportation Zones” as a key action in Taiwan's 2050
net-zero transition strategic plans for "Carbon Free
Electric Vehicles” and “Green Lifestyle”. The Institute
of Transportation was tasked with studying the trial
implementation and subsidy practices of “Low-carbon
transportation zones” by the MOTC from 2023 to 2024. This
study aims to support MOTC by offering direction on the
discretionary principles for subsidizing local governments to
pilot “"Low-Carbon Transportation Zones”.

“Low-Carbon Transportation Zones” fall under local
self-governance in our country. Currently, some counties
and cities have established or drafted net-zero related
self-governance regulations that include “Low-Carbon
Transportation Zones.” For example, Taipei City's Net-Zero
Emissions Management Self-Governance Ordinance, which
came into effect on January 22, 2025, stipulates in Article
18 that the city government may designate “Low-Carbon
Transportation Zones” and restrict high-carbon emission
vehicles. This study, based on the outcomes of 2023,
seeks input from the Department of Public Transportation
and Supervision of MOTC and local governments to
propose a subsidy draft and provide guidelines for “Low-
Carbon Transportation Zones”. The aim is to encourage
local governments to pilot “"Low-Carbon Transportation
Zones” and reduce greenhouse gas emissions from the
transportation sector.

2. Research Results

(1) Complete the subsidy draft for the MOTC to
support local governments in piloting “Low-
Carbon Transportation Zones”. This study
references similar cases of “Low-Carbon
Transportation Zones” both domestically and
internationally, inventories, and analyzes the
resources related to promoting “Low-Carbon
Transportation Zones” by local governments. It
also considers the differences in transportation
environments across counties and cities. It is
recommended that the MOTC provide subsidies
for three types of “Low-Carbon Transportation
Zones”: metropolitan (e.g., city centers, urban
districts), scenic (e.g., tourist and recreational
areas), and park (e.g., industrial parks). All
counties and cities can submit proposals.

(2) Complete the guidelines for local governments
to pilot “Low-Carbon Transportation Zones”.
Considering the differences in public sentiment
and transportation environments across
counties and cities, and the fact that electric
vehicles are not yet widespread, this study
recommends that local governments pilot “Low-
Carbon Transportation Zones™ according to local
conditions. Local governments can pilot different
types of “Low-Carbon Transportation Zones” in
various areas: metropolitan (e.g., urban districts)
to promote the use of low-carbon transportation,
scenic (e.g., tourist areas) to implement low-
carbon tourism, and park (e.g., industrial parks])
to help enterprises implement ESG practices,
thereby reducing greenhouse gas emissions from
the transportation sector.
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Key Research Results

(3] Local governments are encouraged to integrate
interdepartmental resources when piloting "Low-
Carbon Transportation Zones.” This involves
combining existing resources, such as the MOTC’s
"Highway Public Transportation Sustainability
and Mobility Equality Plan (2025-2028)" and
"Intelligent Transportation System Development
Plan (2025-2028)," the Ministry of the Interior's
"Sustainable Pedestrian Safety Enhancement
Plan (2024-2027)," and the Ministry of Economic
Affairs® "Plan to Promote the Installation
of Charging Stations in Industrial Parks,”
alongside existing policies like the Ministry of
Environment’s Air Quality Maintenance Zones and
the Ministry of the Interior's Pedestrian-Friendly
Zones. By strengthening environments for
public transportation, intelligent transportation,
human-oriented transportation, and electric
vehicles through this integrated approach, the
overall effectiveness of implementing "Low-
Carbon Transportation Zones" can be enhanced.

Result Promotion and Benefits

(1) Exchange meetings for the northern, central,
and southern regions were completed on
October 29, October 30, and November 1,
2024, respectively. These meetings presented
piloting recommendations for “Low-Carbon
Transportation Zones” to local governments.

(2)  The study outcomes were presented at the 36th
Annual Conference of the Chinese Institute of
Environmental Engineering held on November
15, 2024.

(3] On October 11, 2024, the draft for the MOTC's
subsidies to local governments for piloting “Low-
Carbon Transportation Zones” was forwarded to
the MOTC for reference.

Summary of Research Results

Enterprises’
ESG practices

(ERREIB R B R

Recommendations for Piloting Low-Carbon Transportation Zones
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5. Research Result Report

A Study on the Mechanism of Low-Carbon
Transportation Zones (2/2)-The Preliminary Guidelines
(Scheduled to be published in August 2025].

(I11) A Study of Enhancing the Adaptive Capacity
of Railway Systems (1/3) - Mechanism and
Method

1.  Project Overview

Railway systems including high-speed rail, Taiwan
Railways, metro, and light rail are critical national
infrastructure. With the increasing frequency of climate
change and extreme weather events, it has become essential
to integrate climate adaptation considerations into the
planning, design, and operation phases. This project aims
to strengthen climate adaptation across the entire lifecycle
of railway systems, enabling responsible authorities and
agencies to implement concrete adaptation actions. The
goal is to enhance the resilience of the railway network and
reduce the risks and damages caused by climate-related
impacts.

We completed the previous project “Climate Change
Adaptation Guidelines for the Highway System” in alignment
with the policy to strengthen the adaptive capacity of the
transportation system, as outlined in the "National Climate
Change Adaptation Action Plan (2023-2026])" approved by
the Executive Yuan on October 4, 2023, we are continuing
efforts to enhance the resilience of the railway systems.
This includes developing climate adaptation strategies and
drafting a life cycle adaptation guideline for the railway
systems, providing competent authorities and agencies
with a practical reference for implementing climate change
adaptation measures.

2. Research Results

(1) Collect international literature related to
climate change adaptation in railway systems
to study the development directions and trends
of adaptation strategies. This includes research
on enhancing the adaptive capacity of railway
systems, the application of new technologies for
adaptation, and case studies of railway system
adaptation. The study will also explore the
key factors affecting the resilience of railway
systems under climate change.

(2)  Propose mechanisms and methods to enhance
the railway system’s climate change adaptation
capacity. Taking the Taipei Metro system as a
case study, the project will utilize hazard and
natural vulnerability data layers provided by the
Dr.A Climate Change Risk Adaptation Platform.
By overlaying these data with the locations
of Taipei Metro station entrances and exits,
the project aims to identify the level of flood
exposure risk for each station entrance under
future warming scenarios.
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Key Research Results

3. Result Promotion and Benefits

(1)

(2)

(3)

(4)

Completed the research paper titled "Preliminary
Study on Adaptation Mechanisms and Methods
for Railway Systems”, which was presented at
the 2024 Annual Conference and International
Symposium of the Chinese Institute of
Transportation (December 5-6, 2023).

Held one expert Symposium on “A Study of
Enhancing the Adaptive Capacity of Railway
Systems (1/3) - Mechanism and Method” on
September 13, 2024. Experts from various
fields discussed the feasibility of the proposed
mechanisms and methods for strengthening
the adaptation capacity of the railway system,
reaching a shared consensus for future
implementation.

Conducted one training and result-sharing
session on “A Study of Enhancing the
Adaptive Capacity of Railway Systems (1/3) -
Mechanism and Method” on October 18, 2024.
Representatives from the domestic railway
system authorities were invited to participate,
where they were introduced to international
adaptation trends and case studies to support
the integration of adaptation knowledge into
their respective responsibilities.

Developed recommendations for mechanisms
and methods to enhance the adaptation capacity
of railway systems in response to climate
change, serving as a foundational reference for
future adaptation measures and guidelines for
high-speed rail, Taiwan Railways, MRT, and LRT.

4. Summary of Research Results

=
L 0l 5 4 A O A B R M A R P
T
w HEE R/ AR AR WBAEN 5K
B uic (HREmE ¢
AEEE o = = .. SDGs, TCFD, IS0 Rk
wEER T wm =
mERE T o ox UEEE ]
FENF #a as SRR e
Wb P . ]
ERUF o FE R E SR BERARS ynsnunsan
BBER
— IR EE RS RE/BH e -
T =it wARE ¥
fo1 fo] . WEEE 5
kN s HRAN - RRRFEAANG 0
WER e = s = PRt
i BEBLR M I S0 |H 5
WG . :
et o vt
L. - Mechanism Method
U uic Initiative &Standard
Expert 5DGs, TCFD, ISO Impact
Sympetiio’ £ UK Australia
Fail
Adaptation usA Japan Life Cycle Option
w Hong Kong Canada —— -
P e e
Rail Met Process i ST s
n .r:w MR‘:’ﬂ EZ I
" . dentifying
THsA X ::mlllﬂo:'l.l::':lk 5
RB, MOTC THSR LRT ity i
DORTS *  Develop and implement CCA
sultants aptians

4

BIE R A R RR B BB S TR 2 HEDR

Framework of mechanisms and methods for CCA railway systems
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5. Research Result Report

A Study of Enhancing the Adaptive Capacity of Railway
Systems (1/3) - Mechanism and Method (Scheduled to be
published in August 2025).

(IV) An Integrated Evaluation and Enhancement
of Cycling Routes by The Ministry of
Transportation and Communications(l)

1.  Project Overview

From 2015 to 2018, the MOTC completed the
development of Cycling Route No. 1 and 25 associated loop
routes. Between 2020 and 2023, an additional 16 diversified
routes and 13 connector routes were established. To further
enhance cyclist safety, the MOTC initiated the “Phase Il
National Cycling Route Upgrade and Diversified Route
Integration Project (2024-2027)" officially approved by the
Executive Yuan on October 16, 2023. In alignment with
this four-year plan, the institute undertook “An Integrated
Evaluation and Enhancement of Cycling Routes by The
Ministry of Transportation (1)” in 2024, completing the
preliminary planning of the second national cycling route
loop and pre-planning future tasks for 2025-2027 to support
implementation by the Highway Bureau and the Tourism
Administration.

2. Research Results

(1) Formulated the “Guidelines for the Installation
of Signs and Markings for Round-Island and
Diversified Bicycle Routes (including alternative
routes)” and developed a “Template Design for
Taiwan Railways’ Bike-and-Rail Station Guide
Maps.”

(2) Conducted a comprehensive review of
Cycling Route No. 1, including localized route
realignment planning.

(3] Prioritized planning the second national cycling
loop using dedicated right-of-way infrastructure
and proposed future directions for integrated
network development.

3. Result Promotion and Benefits

(1) Four training workshops were held in the
northern, central, southern, and eastern regions
on June 3, 13, 14, and 19, 2024.

(2)  The paper titled "Marketing Strategies for
Bicycle Route Promotion: A Case Study of the Tri-
Mountain National Scenic Area” was presented
at the 26th Annual Conference and International
Forum on Leisure, Recreation, and Tourism,
organized by the Outdoor Recreation Association
of the Republic of China in 2024.

(3]  The research findings can serve as a reference
for responsible authorities in improving bicycle
infrastructure and as a basis for project
evaluation by bicycle-related regulatory
agencies.
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(V)] Revision of “A Study of Integration and
Evaluation of the Bicycle Lane Network
System”

1.  Project Overview

Since the publication of the “A Study of Integration
and Evaluation of the Bicycle Lane Network System (2017
Revised Edition]” over seven years ago, several relevant
regulations-such as the Regulations for Road Traffic Signs,
Markings, and Signals, the Urban Road and Associated
Engineering Design Standards, the Highway Route Design
Standards, and the Traffic Engineering Standards-have
been revised to incorporate bicycle-related provisions. In
response, the institute has undertaken updates to align with
these regulatory amendments as part of the 2024 project
“An Integrated Evaluation and Enhancement of Cycling
Routes by The Ministry of Transportation (I)” Additionally, a
comprehensive review of illustrative examples in the manual
has been conducted, resulting in the preparation of a
preliminary draft of the “Study of Integration and Evaluation
of the Bicycle Lane Network System”, intended to serve as
a technical basis for competent authorities in the planning
and design of bicycle lanes.

2. Research Results

The preliminary draft of the “A Study of Integration and
Evaluation of the Bicycle Lane Network System” has been
completed.

3. Result Promotion and Benefits

The findings of this study can serve as a basis for
competent authorities to improve the development of bicycle
lane facilities and as a reference for regulatory agencies in
reviewing related planning projects.

4. Summary of Research Results
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Key Research Results

Flowchart for the Selection Process of Bicycle Lane Installation
- A Study of Integration and Evaluation of the Bicycle Lane Network System
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5. Research Result Report

. A Study of Integration and Evaluation of the
Bicycle Lane Network System (Scheduled to be
published in August 2025]).

(V1) Construction of Professional Adaptability
of Transportation Governing Authority
(Agency) (2/2)-Talent Development and
Mechanism Recommendations

1.  Project Overview

The "Climate Change Response Act” was promulgated
and implemented in February 2023. Article 17 “To respond
to climate change, the government should promote
the construction of adaptation capabilities,” includes
strengthening education and talent cultivation for climate
change adaptation. Considering that the transportation
system is a critical infrastructure for the country and closely
related to people’s lives, this project aims to enhance
the professional knowledge of various transportation
management agencies in adapting to future extreme climate
events through specialized courses.

This is a two-year project. In the first year (2023), we
conducted interviews and surveys to identify gaps in climate
change adaptation knowledge among staff at transportation
facility management agencies. We designed adaptation
training courses tailored to their practical needs based on
the findings. In the second year (2024), we continued to
review and update our strategies while organizing education
and training sessions and workshops on transportation
adaptation. We are also developing a knowledge handbook on
how transportation systems can respond to climate change
and exploring ways to build a long-term training system for
adaptation professionals in transportation agencies. The
goal is to strengthen the ability of transportation agency
staff to adapt their facilities to climate change. We hope they
can respond earlier and more effectively by improving their
knowledge and skills, reducing the risk of disruptions and
helping keep transportation services running smoothly even
as climate conditions change.
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2.

Research Results

(1)

(2)

(3)

(4)

To collect information on domestic and
international trends in climate change
adaptation, relevant training courses and
materials, national laws, and operational
guidelines. We also analyzed adaptation
information applicable to the transportation
sector and held expert roundtable discussions
to design suitable transportation adaptation
training courses.

Hold four adaptation training sessions and
two workshops for transportation agencies.
The events combined expert lectures and
group-based practical exercises to improve
transportation personnel’'s adaptation knowledge
and skills.

To develop a climate change adaptation
handbook for transportation systems, offering
a comprehensive knowledge framework and a
quick-reference guide for transportation agency
personnel. This handbook helps adaptation
staff follow national adaptation frameworks
and procedures, thereby supporting effective
implementation of adaptation efforts.

Propose a mechanism for developing professional
climate adaptation talent within transportation
agencies, aiming to strengthen internal capacity
and support agencies in independently training
their own adaptation professionals.

Result Promotion and Benefits

(1)

(2)

(3)

Completed the “Development of training program
on climate change adaptation of transportation
system” paper presented at the “2024 Taiwan
Disaster Management Conference” (December
5-6, 2024).

Conducted four educational training sessions
under the “Climate Change Adaptation Training
Series” on June 21, August 1, September
30, and October 25, 2024. The first session
included topics on climate risk decision-support
information and introducing and applying climate
change scenario data. The second session
focused on the content and interpretation
of climate services and examples of climate
adaptation guidelines. The third session covered
criteria and procedures for climate change
risk assessment and integrated concepts
of adaptation. The fourth session explored
environmental justice issues in transportation
adaptation and case studies on the application
of climate services in adaptation efforts. In
addition, a hands-on workshop titled “Adaptation
Implementation Practice — Practical Application
of the Transportation System Adaptation
Guidelines” was held on August 26, 2024, and
another workshop on “Scoping for Climate
Change Risk Assessment in Transportation” was
conducted on November 12, 2024.

These adaptation training sessions and
workshops significantly enhanced the knowledge
and skills of transportation professionals in
climate change adaptation, helping to reduce
the risks faced by transportation facilities under
climate change impacts.
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Summary of Research Results
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5. Research Result Report

. Construction of Professional Adaptability of
Transportation Governing Authority (Agency]
(2/2) - Talent Development and Mechanism
Recommendations (Scheduled to be published in
August 2025).

(VI The Impact of Traffic Environmental
Characteristics at Intersections on
Air Quality and the Development of
Improvement Guidelines (2/2)- Data
Analysis and Develop Guidelines

1.  Project Overview

In recent years, air pollution has become a growing
public concern. Vehicle-generated air pollution negatively
impacts not only drivers themselves but also pedestrians
and the environment. Intersections, being high-traffic
areas closely tied to daily life, have traditionally been
improved with goals such as reducing congestion, enhancing
operational efficiency, or improving safety. However, this
project takes a different approach—focusing on reducing
traffic-related air pollution. It aims to develop strategies
and guidelines to reduce public exposure to transportation-
related air pollutants.

This is a two-year project. In the first year (2023), a
traffic and air pollution data survey plan was formulated,
and on-site investigations were conducted at four selected
intersections. In the second year (2024), surveys at six
additional intersections are being carried out. The project
used an air pollution dispersion modeling approach to
assess how traffic characteristics affect air pollution
levels at intersections. Based on these findings, targeted
improvement strategies will be proposed, along with the
development of actionable guidelines for relevant agencies
to reference and apply, ultimately aiming to improve air
quality at intersections.

2. Research Results

(1) Building upon the results of the previous
phase, the intersection survey plan from the
first year was reviewed and revised, leading
to the completion of surveys at six additional
intersections. Using the collected data and
applying an air pollution dispersion model, the
project analyzed the air pollution reduction
benefits under various traffic management
scenarios. Overall, strategies such as sidewalk
widening and implementation of exclusive
pedestrian phases demonstrated better
performance in reducing pollution. However,
considering the varying environmental
characteristics of each intersection, the
effectiveness of these strategies may differ.

(2)  The project also compiled a standardized
analytical process for assessing traffic-related
air pollution at intersections and developed a
general guideline for intersection air quality
improvement. This guideline is intended
to assist relevant authorities in planning
and implementing improvement measures.
It also encourages agencies to adjust the
recommendations based on local intersection
conditions to reduce operational complexity.
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Key Research Results

Result Promotion and Benefits

(1) Two research result-sharing sessions were
held, inviting transportation and environmental
experts and scholars as panelists, along with
participants from central and local government
agencies and related professionals in the fields of
transportation and environmental management.
These sessions served as a platform for
sharing and exchanging research findings and
experiences regarding the effectiveness of traffic
management strategies in reducing intersection-
related air pollution, providing valuable
references for future applications.

(2)  The research results were compiled into a
study titled “Using the GRAL Street Canyon
Dispersion Model to Analyze the Impact of Traffic
Characteristics on Intersection Air Pollution,”
which was presented at the 36th Annual
Conference and Symposium of the Chinese
Institute of Environmental Engineering (CIEnvE)
held from November 15 to 16, 2024.

(3]  The application of the developed guidelines
demonstrates the potential to reduce traffic-
related air pollution at intersections. In general,
sidewalk widening and exclusive pedestrian
phases show more significant improvements
in reducing concentrations of fine particulate
matter (PMzs) and carbon monoxide (CO).

Summary of Research Results

Purpose, scope, target, background
| Intersection air pollution workflow

Introduction
Glossary of terms
Framework
Traffic characteristics assessment
Assessmet

Hcalth efﬁx:ts uf [’\41 5

Type 1: Pedestrian scramble anaiysm

Type 2: Signal phase analysis

Type 3: Crosswalk setback analysis

Type 4: Sidewalk widening analysis

Analysis == Intersections with more large vehicles

compare with normal intersections

Assessment of the impact of traffic
characteristics on air pollution

General Strategies recommended

Field survey principles

Evaluation el A i pollitt déls principles
method pplying air pollution models principles
Key concepts
Epilogue | Epilogue

SSRETRSIAE

Guideline framework for improving intersection traffic air pollution

113



114

ZBERERFAFIRT 113 F3R

Institute of Transportation, MOTC Annual Report 2024

IoT

—mE0

H—5RE

BHARYE  TREAEms Y
B EYE_ TREEEs Y
TEB - BREEIE 6 AR

FEMIBL - TEREIIE 10 AR

ATHEABHE - RE 0.5 AR
WEDUR - AR ASREN > T8

T
AB L AR EAD

SRR SRR BRI

Intersections with more large vehicles

Traffic measures

I phase- main roads add |
enlight
nal phase- main roads reduce 5

secs. preenlight

Crosswalk setback- 6m from left turn
ifing zone

walk widening by 0.5m
Note: All scenarios are compared based on the air pol
®: Reduction air pollution ©: Increase air pollution

: No sigmficant

NRZEE PR

Single polluti C

Ly P

source source
S PMys L 0 I DEMs o0 BMas L o
O s @] [ ] o |
1
c e e e e |

concentration in the pedestrian waiting area

=

KSR REZ R

The effectiveness of different traffic measures in reducing air pollutant concentrations

5. MIRRHE

B OXBREFEHEZRMERE LKRETESI
ZHTE] (2/2) —BERDHTEFESIHTE] (FART114458
A HAR)

FMEEHmZEZEIR

(D) AFTBEREELRHECLRER/WALEE
EIR (2/2) —EBEERBEET IR E RS

1. EtEHG

IR REEZ2FE (SSP) » EBHETR
B ERZ2ERIEREBRE > SIEBEZERK
BRI BRNR2EERER  AEEERIESEN
EREENEEZHR - AFH113FEFEZBAEN
MR PR R A S E S X RS AR 2 ER
BB FBELRBEIHE R REE L AR
BEERMIFIE » REEERER K EERBIERG
EIES|FEZ -

5. Research Result Report

The Impact of Traffic Environmental Characteristics
at Intersections on Air Quality and the Development of
Improvement Guidelines (2/2)- Data Analysis and Develop
Guidelines. (Scheduled to be published in August 2025).

Deepen Transportation Safety
Management

(1) A study on the application of safety
performance management by objectives
in the railway state safety program (2/2) -
review of focal risk areas and risk controls

1.  Project Overview

According to the Railway State Safety Program (SSP),
developing specific national safety performance indicators
and target values is a key strategy to guide railway operators
in establishing effective leading safety indicators, thereby
supporting performance-based railway supervision. In
2024, this project continues to refine and consolidate
phased approaches for national railway safety performance
indicators, supporting supervisory measures and providing
guidance for railway operators in setting indicators. This
is achieved through the literature review on domestic
and international focal risk areas and risk controls, and
empirical analysis of domestic safety data.
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Key Research Results

Research Results

(1)

(2)

(3)

Complete a review of focal risk areas and
corresponding risk controls concerned by railway
regulatory authorities and operators in advanced
countries.

Continuously collect safety data from railway
regulatory authorities and operators, conduct the
second-year empirical analysis of safety data,
and propose phased approaches for national
railway safety performance indicators.

Analyze national railway focal risk areas and
risk controls and propose recommendations for
refining the identification principles of safety
data (such as accidents, precursors, or leading
indicators) and related measures for future risk
warning and control mechanisms.

Result Promotion and Benefits

(1)

(2)

(3)

Conduct one outcome presentation and
educational training session on December 9,
2024, to explain the outcomes of this project
to railway regulatory authorities and operating
organizations, assisting them in gaining a more
concrete understanding of the current status
and future plans for Taiwan's railway-related
hierarchical safety indicators. This includes
the indicator hierarchy framework, national-
level indicators, operating organization-defined
indicators, indicator evaluation mechanisms,
etc., as well as explaining potential subsequent
safety regulatory supporting measures, such as
the refinement of accident/incident record forms
and the statistics of non-operational accidents.

Provide railway regulatory authorities with a
grasp of the content and target values of national
safety performance indicators, serving as a
reference for future revisions of the National
Railway Safety Programme (SSP).

Assist railway operating organizations in
enhancing the operational standards of their
safety management systems.
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Summary of Research Results
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train in operation,
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integrated.
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Long-term

* As operational accidents resulting in
casualties or property damage
decline within a given railway
system, it becomes appropriate to
shift focus to other types of

rational disruptions—such as
those leading solely to service
interruptions, delays, or
cancellations—as well as non-
operational accidents, including
injuries or fatalities occurring within
railway premises (e.g., stations and
ather areas under railway
jurisdiction).

 Precursors to these accidents
should be identified, and relevant
indicators should be established and
consalidated.

Phased Approach for Developing SSP Safety Performance Indicators
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Key Research Results

5. Research Result Report

. A study on application of safety performance
management by objectives in railway state
safety program (2/2) - review of focal risk areas
and risk controls (Final report submitted to the
Railway Bureau, MOTC. No separate publication.)

(I1) Demonstration Project on Integrating
Emerging Technologies into School Traffic
Safety Education (2/2) - Effectiveness
Evaluation and Promotion of Applications

1.  Project Overview

In line with the Ministry of Transportation and
Communications’ (MOTC) 2020 established fundamental traffic
safety competencies for elementary, junior high, and senior
high school learning stages, this project focuses on road users
such as pedestrians, cyclists, and motorcyclists. It utilizes
smart mobile devices as a learning platform to develop traffic
safety education learning auxiliary software featuring realistic
scenarios, interactivity, and gamification. This software will
serve as a teaching resource for traffic safety education under
the 2019 Curriculum Guidelines, providing elementary, junior
high, and senior high schools with tools to implement traffic
safety courses and facilitate the practical promotion of traffic
safety education in schools.

2. Research Results

(1) Complete the traffic safety teaching auxiliary
software and compile teaching guidelines and user
manuals for teachers’ use.

(2) Conduct teaching demonstrations and
effectiveness evaluations in a total of 19 schools
(elementary, junior high, and senior high). Students
showed enthusiastic learning responses when
using tablets for the experiential learning, and
teachers were also able to quickly compile student
learning performance data and complete teaching
evaluations. In-school testing and evaluation
demonstrated that it can enhance students’
learning interest and academic performance. The
digital teaching demonstrated in this project can
serve as an alternative to traditional classroom
instruction.

3. Result Promotion and Benefits

(1) Conducted teaching demonstrations and effective
evaluations across 19 school sessions (elementary,
junior high, and senior high) in northern, central,
southern, and eastern Taiwan. Students showed
enthusiastic responses to experiential learning
using tablets, and teachers were able to utilize the
information recording system to compile student
learning performance data and quickly complete
evaluations of teaching effectiveness.

(2)  The learning auxiliary software is available for use
by elementary, junior high, and senior high schools
through the teaching material platforms of the
Ministry of Transportation and Communications
and the Ministry of Education, with some
elementary schools already installing it in their
computer labs. Furthermore, in collaboration
with the Directorate General of Highways, it is
offered for public experiential learning at traffic
safety education parks, and other Motor Vehicle
Supervision Stations have also applied the
project’'s outcomes to create promotional content.
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(3] Developing diverse traffic safety teaching
materials using emerging technologies can
enhance students’ learning interest and
effectiveness and strengthen their road safety
awareness.

4. Summary of Research Results
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Scenarios of pedestrians crossing intersections
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Teaching demonstrations in schools

5. MAFERARES

o HHEIRIFIEBAZBRIBLEHE R
HErE (2/2) —AREHEER (7850
148 A HRR) -

Z)EBRRBL2HEFESAHARE (1/2)
—ERERRERETR

MEKRZ 2 Road Safety Audit, RSA, 2
FETT AR 2R ﬁffﬁimﬁm IBEAIE - BR
HFBE XM PR 2HE - B IEZATATH
TH—EEXNL2RZRER ; SR BERNR
% ATE AR A TEE L2 ERoad Safety
» S RT R B R T RS IEANIR 5

Inspection, RSI

5. Research Result Report

o Evaluation and application in introducing
emerging technologies into road safety education
in schools (Scheduled to be published in August
2025]).

(I1I) Research on the implementation of road
safety inspection (1/2) - development of
road safety inspection tools

1. Project Overview

“Road Safety Audit (RSA)" refers to a formal safety
review process conducted by independent auditors on the
design documents of road construction projects during the
planning, design, construction, and post-opening phases,
specifically addressing safety issues. For reviews of existing
roads, a distinction can be made and termed "Road Safety
Inspection (RSI)," which involves a systematic on-site
inspection of existing roads by road safety experts to identify
road facilities or sections with road safety deficiencies that
could potentially lead to severe accidents. This project aims
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Key Research Results

to introduce a Road Safety Inspection system, conducting a
literature review on road and traffic engineering design and
improvement strategies, the current domestic road safety
inspection and audit system, and international road safety
inspection and audit systems. Based on the literature review,
the project will complete the development framework
for Taiwan's Road Safety Audit system (including a draft
Highway Infrastructure Safety Management Specification
and an overall development framework promotion blueprint),
and develop a preliminary draft of a domestic Road Safety
Inspection checklist and a preliminary draft of a manual.
During the project, expert and scholar seminars will be held
for multi-faceted communication, exchanging views and
discussing the development framework of the Road Safety
Audit system and the preliminary draft of the Road Safety
Inspection checklist, as well as reviewing and revising
relevant content.

2. Research Results

(1) Completed the development framework for
Taiwan's Road Safety Audit system (including a
draft Highway Infrastructure Safety Management
Specification and an overall development
framework promotion blueprint).

(2)  Completed the preliminary drafts of Taiwan's
Road Safety Inspection checklist and manual.

(3 Completed one on-site trial inspection to
demonstrate road safety inspection performance.

3. Result Promotion and Benefits

(1) Held a "Road Traffic Safety Inspection
Educational Training” on November 8, 2024,
with approximately 107 participants, including
representatives from road management
authorities at all levels, consulting companies,
traffic engineers, and non-governmental
organizations.

(2)  Starting from the development framework
of Taiwan's Road Safety Audit system,
the subsequent promotion blueprint was
outlined. Furthermore, by proposing a Road
Safety Inspection system, it can provide a
reference for the Ministry of Transportation
and Communications and road management
authorities, and be applied to the inspection
and improvement work of road engineering and
traffic engineering on existing roads, providing
road users with a smooth and safe road traffic
environment.

(3] Road safety improvement will shift from a
passive, post-accident review and improvement
approach to a proactive, pre-inspection and
improvement approach, promoting road design
that prioritizes traffic safety to build a more
people-oriented and humane-friendly traffic
environment.
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Key Research Results

(IV) Develop reference guidance for the
installation of road traffic signs and signals
(1/3) - general road conditions

1.  Project Overview

The "Regulations for Road Traffic Signs, Markings,
and Signals” (hereinafter referred to as the Regulations)
are jointly promulgated by the Ministry of Transportation
and Communications and the Ministry of the Interior. The
Regulations only provide illustrations of individual signs,
markings, and signals. At the same time, the "Traffic
Engineering Specifications” issued by the Ministry of
Transportation and Communications tend to focus on
installation principles and lack examples of combined
installations and detailed application explanations. This
often leads to common issues with existing signs, markings,
and signals when various road management authorities
install related facilities due to a lack of understanding
or inconsistent interpretation of the regulations, such as
incorrect installations, inconsistent installation methods,
and insufficient conspicuity.

This project aims to inventory the current installation
issues involved in the domestic "Regulations for Road Traffic
Signs, Markings, and Signals” and to develop a universal
"Reference Guidelines for the Installation of Road Traffic
Signs, Markings, and Signals.” These reference guidelines
aim to assist road management authorities in planning and
installing sign, marking, and signal facilities, providing road
users with a more consistent, conspicuous, and safer road
traffic environment.

Furthermore, a Sign, Marking, and Signal Review
Committee will be formed. Through the implementation of
this committee mechanism, review committee meetings
will be held irregularly to review suggestions, ambiguities
requiring clarification, and pilot projects proposed by
various road management authorities regarding the
Regulations for Road Traffic Signs, Markings, and Signals
(hereinafter referred to as the Regulations). Review
decisions will be made for the Ministry of Transportation
and Communications’ reference. Simultaneously, through
this process, and by referencing the review mechanisms of
foreign standards or regulations, a mechanism for future
review and amendment of the Regulations will be proposed.

2. Research Results

(1) Inventoried the installation issues involved in
these reference guidelines, categorizing them
into general and complex road scenarios based
on their complexity.

(2) Developed installation illustrations and
application explanations for general road
scenarios in these reference guidelines, totaling
18 scenarios.

(3] During the project period, as instructed by the
Ministry of Transportation and Communications,
the Institute organized a Review Committee
to handle matters such as reviewing the
Regulations for Road Traffic Signs, Markings,
and Signals and proposing draft amendments
for the Ministry's legislative reference, as well
as reviewing pilot projects and effectiveness
analysis reports for new-style signs, markings,
and signals, convening a total of 4 meetings and
completing the review of 11 cases.
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3.

Result Promotion and Benefits

(1)

(2)

(3)

Held a symposium on August 15, 2024 on
"Installation Illustrations and Application
Explanations for General Road Scenarios and
Experience Sharing in Using the Regulations
for Road Traffic Signs, Markings, and Signals”
to facilitate opinion exchange among industry,
government, and academia, with 38 participants.
2024, on
"Exchange on the Revision Mechanism of the
Regulations for Road Traffic Signs, Markings, and
Signals” to gather opinions, with 24 participants.

Held a symposium on October 31,

Held an outcome presentation on November 21,
2024, to promote the project's achievements,
with 70 participants. Furthermore, the research
results were publicly announced at the Ministry
of Transportation and Communications’ road
safety press conference on January 3, 2025.

The research findings can serve as a reference
for the Ministry of Transportation and
Communications and its affiliated agencies,
the National Land Management Agency of the
Ministry of the Interior, local governments,
various road traffic management authorities, and
private traffic engineering consulting companies
when installing road signs, markings, and
signals.

The research findings can enable traffic
engineering professionals to better understand
the relevant considerations and meanings when

installing related facilities, thereby providing
users with a better road environment.




EEHMERR
Key Research Results 0 4

4, TR ERGEEIREEE 4. Summary of Research Results

The list of 18 general road scenario types is as follows:

—MERRIERAAI L 8TES R T ¢

EREE =80
Unsignalized T-intersection

Sasb=Xis0

Signalized T-intersection

SR SEIO X B O

Unsignalized 4-way intersection

SeEs/EIO X B8 O

Signalized 4-way intersection

HEIER=XEO

Urban right-angle T-intersection

MERAR=XEO

Urban skewed T-intersection

MEIER=XIENO

Rural right-angle T-intersection

MEMRX=XEEO

Rural skewed T-intersection

mEEAZEEREO

Urban merging alley intersection

l=EAZEERO

Rural merging alley intersection

HEIER=XEKO

Urban right-angle T-intersection

MmEMR=NXEA

Urban skewed T-intersection

MRIER =&

Rural right-angle T-intersection

MERPR=NFEO

Rural skewed T-intersection

EIERMN A

Urban right-angle 4-way intersection

BRI RN A

Urban skewed 4-way intersection

BRI X K O

Rural right-angle 4-way intersection

e SR QU

Rural skewed 4-way intersection

HIBIERMY O

Urban right-angle 4-way intersection

BRI RN A

Urban skewed 4-way intersection

Bl X & O

Rural right-angle 4-way intersection

B[R P ARG B8 O

Rural skewed 4-way intersection
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Signalized skewed four-way intersection in urban areas - installation diagram
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Overall installation diagram of traffic facilities at an unsignalized right-angled T-intersection in an urban area
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5.

Research Result Report

Develop reference guidance for the installation
of road traffic signs and signals - general road
conditions (Publicly released by the MOTC in
January 2025)

Develop reference guidance for the installation of
road traffic signs and signals (1/3)- general road
conditions (Scheduled to be published in August
2025).
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Key Research Results

(V) Professional capacity development for road
safety enhancement

1.  Project Overview

Each year, road safety authorities at all levels invest
budgets and manpower in various road safety improvement
efforts across engineering, education, enforcement,
supervision, and promotion aspects. However, if road safety
improvement work cannot be systematically integrated in
the long term, it will be difficult to share both successful and
unsuccessful experiences. Furthermore, there is currently
a lack of a comprehensive mechanism for cultivating road
safety improvement personnel in Taiwan. The difficulty in
securing professional personnel to support road safety
improvement work hinders the advancement of road safety
initiatives. Therefore, this project proposes a preliminary
framework for future advancements in road safety
improvement-related technologies and the establishment
of a comprehensive training system, focusing on four sub-
topics: a road safety knowledge platform, a professional
training system for road safety personnel, a mechanism for
a road safety professional guidance/consultation team, and
a preliminary exploration of multiple causality analysis of
accidents.

2. Research Results

(1) Completed the system architecture and
hardware/software planning for the road safety
knowledge platform, conducted an initial review
of significant domestic and international road
safety improvement strategies and an inventory
of relevant data sources, and proposed feasible
mechanisms for its future sustainable operation.

(2) Completed an inventory of the essential
basic knowledge and skills required for road
safety practitioners and the gaps compared
to existing domestic road safety courses, and
based on this, proposed professional education
for transportation-related departments in
universities and colleges, curriculum planning
for road safety practitioners, and demonstrative
teaching materials.

(3] Based on the concept of the road safety industry
ecosystem, proposed short-term, mid-term, and
long-term development recommendations for a
road safety professional guidance/consultation
team, as well as a feasible operational
mechanism for integrating the road safety
knowledge platform and the outcomes related to
professional training for road safety personnel.

(4) Inventoried the data required for domestic
and international accident analysis, reviewed
the.gaps in existing domestic data, and
summarized short-term, mid-term, and long-
‘term recommendations for data fields to be
stablished, serving as a reference for future
xpansion of data analysis capabilities.
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3.

Result Promotion and Benefits

(1)

Held a demonstration teaching and outcome
exchange session on October 17, 2024, inviting
domestic practitioners from various road
safety-related fields such as transportation,
public works, police administration, and
education to participate, showcasing the

demonstrative courses developed by this project
and understanding the training needs of the
participants for various road safety professional
skills.

AEHRHBEREXEIIZFER -

(2) HEIRRAIMMHRERE TS ~ BMFER
ZERE > LIRS  cE TEMmE 2)
H - RABERER A SR TERRE

FFEMEE -

The relevant outcomes can serve as a foundation
for the subsequent development of related
platforms and teaching materials, thereby
enhancing the capabilities of domestic road
safety practitioners in implementing road safety
improvement projects from both the perspectives
of professional knowledge and skills and
comprehensive tools.

4, HFTRRRIBEME 4.

Summary of Research Results

EiiRe RiGEERE Fundamental Course Advanced Course
HERHIIT Statistics
EEEEE Transportation
T ERME . Traffic Engineering
ZATEME THREEME WEZEER Basic Traffic Road Traffic
Engineering Road Traffic Safety Regulations
TIPS PR S Traffic Accident
ZWEEWE Basic Road Traffic Investigation
BT Safety Policy Marketing
Wil Communication
Skills
BT 2 MRS S A R A
Introduction to Traffic Safety and the Structure of Related Prerequisite and Professional Courses
TREA BB ARG F
Demonstration teaching and outcome exchange meeting
5. WHERRIH{E 5. Research Result Report
. Professional capacity development for road

s BERNEEXEHEM (FTAFH14F8AH
hi) o

safety enhancement (Scheduled to be published
in August 2025).
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Key Research Results

Promote the Innovative
Application of Transportation
Technology and Industrial
Development

() Construction of the 5G Intelligent
Transportation Digital Nerve Center -
Functional Expansion and Enhancement

1.  Project Overview

In line with key national policy initiatives such as
the Digital Nation and Innovative Economic Development
Program and the Taiwan 5G Action Plan, the Ministry
of Transportation and Communications (MOTC]) has
commissioned the Institute of Transportation (I10T), the
Directorate General of Highways, and the Railway Bureau to
jointly propose the “Project for Promoting 5G to Enhance the
Efficiency and Safety of Intelligent Transportation Services,”
which was approved by the Executive Yuan on September
3, 2020 (Official Letter No. 1090098342). The project period
spans from 2021 to August 2025.

The I0T is responsible for the planning and
implementation of the “Construction of the 5G Intelligent
Transportation Digital Nerve Center.” This current phase
builds upon the research and phased implementation
achievements from 2021-2022 and carries out the functional
expansion and enhancement of the intelligent transportation
digital nerve center system for 2023-2024.

Key tasks include the continued expansion of the
demonstration city testbed and deployment of necessary
detection equipment, the extension and improvement of
intelligent priority signal control functions for emergency
rescue vehicles, the development of Al-based decision-
support model libraries and knowledge bases for traffic and
public transportation management, and the integration of
real-time traffic data collected from the Taichung pilot site.

By applying digital twin technology, the enhanced
system offers comprehensive support for traffic
management units to make optimal control decisions,
aiming to improve traffic flow efficiency and road safety.

2. Research Outcomes

(1) Integrated key technologies developed in the
project to enhance and expand the functions of
the Intelligent Transportation Digital Nervous
System using a Digital Twins model. This
model visualizes various traffic monitoring
and forecasting results. The developed traffic
management model library is capable of
predicting upcoming traffic congestion and can
issue early warnings 30 minutes in advance,
enabling traffic authorities to take timely
countermeasures.

(2) Completed the review of Urban Traffic Control
Communication Protocol version 3.0 to address
the needs of 5G vehicle-to-everything (V2X)
communication and artificial intelligence, and
drafted version 3.5 of the protocol.

(3]  Optimized the smart priority signal control for
emergency response vehicles, improving their
success rate in passing through intersections
by approximately 40%, thereby enhancing traffic
safety and overall transportation service quality.
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3. Result Dissemination and Benefits

(1) On October 29, 2024, a results-sharing forum
titled “Construction of the 5G Intelligent
Transportation Digital Nerve Center—Functional
Expansion and Enhancement” was held.
Key representatives from central and local
transportation management and operational
agencies were invited to participate. Through
scenario-based demonstrations, the expanded
functionalities of the Intelligent Transportation
Digital Nerve Center system were presented to
promote key research outcomes and application
experiences from this project.

(2)  Four research papers derived from this project
have been published or presented, including in
the Transportation Planning Journal, the Journal
of the Chinese Institute of Transportation, the
30th ITS World Congress in Dubai 2024, and the
42nd Conference on Surveying and Geomatics.
These publications and presentations facilitate
knowledge sharing, academic discussion, and
practical application among relevant sectors.

4. Highlights of Research Achievements

s AERERESEEEMm)
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(Left: Real-time intersection turning movement information; Right: Traffic anomaly alert interface)
Fig. Digital Twin Display Interface of the 5G Intelligent Transportation Digital Nerve Center System
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5. Research Report

Construction of the 5G Intelligent Transportation
Digital Nerve Center - Functional Expansion and
Enhancement (Published in July 2025).

(I1) Preliminary Planning Study on Enhancing
Holiday Traffic Dispersal with Technology

1.  Project Overview

In response to the conclusions of the 1904th
Ministry Meeting of the Ministry of Transportation and
Communications (MOTC) on February 15, 2024, the
consultation meeting on March 15, 2024 regarding “Concepts
for Enhancing Holiday Traffic Dispersal with Technology,”
and the subsequent planning meeting on April 30, 2024, this
project was launched under the guidance of the Department
of Science and Technology Advisors and the Department
of Railways and Public Transport of the MOTC. The project
duration is from September 2024 to March 2025.
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Key Research Results

The project focuses on the central region’s regional
road network—covering national freeways, expressways,
and urban roads—as the demonstration area. It integrates
roadside infrastructure, transportation, and meteorological
data across all road levels within the scope. The project
analyzes the interaction between freeway and urban traffic
flow patterns, conducts an inventory of existing roadside
equipment and evaluates data quality.

By applying Artificial Intelligence and Internet of
Things (AloT) technologies, the study investigates the
development of the required model libraries and knowledge
bases for traffic dispersal management within the
demonstration network. Additionally, the project compiles
past experiences of traffic dispersal efforts during long
holidays from various transportation management agencies
within the area. Through the organization of inter-agency
consensus workshops and forums, the project aims to
validate the planning content against practical needs,
foster collaboration among agencies, and develop a phased
implementation strategy and task allocation framework.
Ultimately, the goal is to improve overall traffic operation
efficiency and reduce travel time for road users.

2. Research Outcomes

(1) Completed an inventory and analysis of existing
infrastructure, equipment, and data within the
demonstration road network area, and proposed
recommendations for future infrastructure
enhancement or measures to improve data
quality.

(2)  Compiled and reviewed previous traffic dispersal
practices and experiences in the demonstration
area, identified key challenges and pain points,
and proposed the functional architecture for
the necessary model libraries and knowledge
bases. A prototype visualization platform was
also developed to enhance the effectiveness of
technology-assisted decision-making.

(3)  Engaged experts from government, industry,
and academia conduct inter-agency consensus-
building workshops and forums, facilitating
cross-agency collaboration. To support future
reference and application, a phased strategy
for improving traffic dispersal execution and
a division of responsibilities among relevant
agencies were proposed.

3. Result Dissemination and Benefits

(1) On February 21, 2025, a results-sharing forum
for the Preliminary Planning Study on Enhancing
Holiday Traffic Dispersal with Technology was
held. The event showcased several key project
research outcomes and invited experts from
industry, government, and academia to engage
in discussions and exchanges. The forum
consolidated professional insights and fostered
consensus for future cross-agency collaboration.

(2) A key research outcome of the project—Al-driven
retrieval-generation predictive ramp metering
system—was compiled into a technical paper
and submitted to the 31st ITS World Congress in
Atlanta 2025. The submission title is: "Al-Driven
Retrieval-Generation Predictive Ramp Metering
System (AI-RGPRMS]: A Case Study on Taiwan's
Freeway System.”
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Fig. Demonstration of Functional Features of the Prototype Visualization Platform
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5. Research Report

Preliminary Planning Study on Enhancing
Holiday Traffic Dispersal with Technology (This
project is scheduled to conclude in March 2025,
with the final report scheduled to be published in
September 2025.)

(1) Study of Artificial Intelligence Traffic
Signal Control (2/2) - Implementation of
Integrated Ramp Metering and Surface
Road Signal Coordination

1.  Project Overview

In recent years, the rapid advancements in artificial
intelligence (Al) across software and hardware technologies,
along with its swift adoption in various fields, indicate that
future applications of Al-combined with image recognition,
information and communication technology (ICT), vehicle-
to-everything (V2X), and 5G-will be especially helpful
in addressing the pain points caused by insufficiently
intelligent traffic signal control. This project builds upon
the 2022 research project titled "Study on Al-Based
Traffic Signal Control Models in Taiwan's Connected
Vehicle Infrastructure”, as well as the field experiments
and collaborative implementation with city and county
governments completed in the first phase of the 2023
project. Throughout these efforts, the Al reinforcement
learning (RL) traffic signal control models have been
continuously improved. In addition to further enhancing the
Al RL models for metropolitan areas and conducting real-
world tests, this phase places special emphasis on the
intelligent signal coordination at highway interchange areas.
Key focuses include: (1) Prioritizing the development of a
traffic simulation environment for coordinated signal control
at interchanges; (2) Initiating the design and development of
a distributed Al traffic signal control model using a multi-
agent mechanism. The ultimate goal is to gradually build
national capabilities in Al-based traffic signal control,
aiming to improve traffic flow efficiency in urban smart
signal systems with the integration of Al technologies.
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Key Research Results

2. Research Results

(1)

(2)

(3)

In collaboration with the Taipei City Government
and Tainan City Government, the project
successfully refined and trained a multi-objective
reinforcement learning (RL] traffic signal control
model for urban areas. The work was carried out
at two experimental sites: a multi-intersection
arterial corridor at "Zhongshan North Road-
Dexing East Road” in Taipei, and a single
intersection at “Tai 86-Route 19A" in Tainan.
This included the development of a core RL-
based signal control module, field testing, and
guantitative performance evaluation.

A literature review and site evaluation were
conducted regarding coordinated traffic signal
control between freeway interchanges and
urban roads. The interchange area of National
Freeway No. 1 at the Zhongli Interchange in
Taoyuan City—specifically the ramp metering
system and nearby at-grade intersections—
was selected as the test site. A coordinated
signal control simulation model was built,
followed by the development and training of an
Al RL-based signal control model. Field testing
and performance analysis were conducted in
collaboration with the Freeway Bureau and local
governments.

Field test results showed: (1) For the eight
intersections surrounding the Zhongli
Interchange in Taoyuan City, the average
intersection delay decreased by 15%,
outperforming existing fixed-time signal control.
(2) At the “Tai 86-Route 19A” intersection in
Tainan City, the average intersection delay
was approximately 2.5% lower than that under
the current dynamic signal control system. (3]
At the three intersections near “Zhongshan
North Road-Dexing East Road” in Taipei City,
the average intersection delay during off-peak
weekdays and peak holiday periods improved by
about 15% compared to the current fixed-time
signal control.

3. Results Promotion and Benefits

(1)

(2)

(3)

On November 29, 2024, the “"Al-Based V2X Signal
Control in Taiwan (2/2) - Implementation Results
of Ramp Metering and Surface Road Signal
Coordination” sharing session was held, with
participation from local governments, academia,
and industry representatives.

On December 26, 2024, a training session was
conducted. In addition, the project outcomes
were showcased and presented through a paper
titled “Applying Multi-Task Deep Learning
Models to Integrate Multi-Time Period Signal
Control Strategies in Urban Areas” at the 2024
International Academic Conference organized by
the Chinese Institute of Transportation.

The reinforcement learning models and training
algorithms developed in this study for urban
signal control and ramp coordination provide
a reference for future adoption by the Freeway
Bureau, Highway Bureau, and local governments.

131



AN 4
ZBERERFAFIRT 113 F3R
Institute of Transportation, MOTC Annual Report 2024

4. FRFTRRRIEERR 4.

Summary of Key Research Findings

2. [El{#action 2. El{#®action
Freference
 Set
(E.‘on_t;)ming Agent2 ([E38) Agentl (“Em)

l J 1. 43R preferenceJ'
A tat I
Q Replay Buffer bl

== L, Pick Pick
™ > 10, EAE# policy P;'\ﬁof;n;e Palicies p;e;zr:‘me Policies
3. Actiongsist
bt L
SRNIRES i B2 ([OW)  BHE1(PE)
Buffer Environment Environment
18. EAEETE critic

4. state, action, reward,
T {&Estate, preference
A Ereplay buffer

SRES I IE R LR T IR AT AR A

Reinforcement Learning Model Training Framework for Coordinated Traffic Signal Control

L )

| EREMMDESTER

sean usam en
s BEALN1 36 A0 EL TR ATE )

LEL] TEIENTIE A0 EL TSR e e

HER RN EE RS G TR RS

el e mi==1

Coordinated Control Field Test Monitoring Footage — Zhongli Interchange, Taoyuan City
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Research Outcome Report
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Key Research Results

(IV) Applying Artificial Intelligence Techniques
to Identifying Accident-prone Road Sections
(4/4) - Spatial Characteristics Analysis

1.  Project Overview

In recent years, with the increasing maturity and
widespread application of Advanced Driver Assistance
Systems (ADAS), ADAS has been widely adopted by domestic
motor transport operators to detect the behavioral
interactions between their vehicles and other road
users, as well as the environment, during driving. It also
provides real-time warnings for potential risks that could
lead to accidents. However, from a long-term prevention
perspective, its management efficacy is often limited due to
issues such as poor accuracy and the inability to distinguish
whether the driver's current behavior is appropriate,
making it difficult for the data to be effectively utilized for
management purposes.

Since 2021, this project has collaborated with
intercity bus operators to collect data on ADAS warnings,
driving behavior, driving footage, and road environment.
By introducing video recognition technology, the project
identifies genuine abnormal driving events that truly
impact road traffic safety from a large volume of ADAS
warnings. From a spatial perspective, it explores common
scenarios and related spatial characteristics and has
successfully developed various management tools. In 2024,
the focus is on spatial characteristic analysis. Building
upon the research findings of the previous three years, it
comprehensively explores the abnormal driving events that
intercity bus drivers may exhibit under different spatial
characteristics, serving as a reference for operators’
regular reviews and pre-trip reminders. Furthermore, the
project integrates various achievements in video recognition
technology, safety risk analysis, lightweighting, and spatial
characteristic analysis to develop a video recognition-centric
risk analysis and safety management platform. This aims
to lower the barriers for operators in terms of manpower,
cost, and technology, demonstrating significant potential for
practical application by operators.

2. Research Results

(1) Through the spatial characteristic analysis
of abnormal driving events of intercity buses,
factors such as high traffic volume, service
areas, weekdays/holidays, and direction were
found to potentially influence the frequency of
abnormal driving events. Based on this, this
project further established a risk scoring system
to quantify each trip's spatial and segment risks,
which operators can use for pre-departure driver
safety education and reminders.

(2)  This project integrated the results of four
years to complete the development of a video
recognition-centric risk analysis and safety
management platform. Simultaneously,
lightweighting technology was added to reduce
the time required for video recognition. The
relevant outcomes can significantly lower the
technical, cost, and manpower barriers for
operators to apply advanced technologies for
safety management.
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Result Promotion and Benefits

(1)

(2)

(3)

Held two symposiums on July 11 and August
27, 2024, respectively, explaining the project
results to transportation operators and safety
management platform providers, collecting
insights on future improvement directions
and practical operational experiences, and
showcasing the actual operation of the risk
analysis and safety management platform.

From a proof-of-concept perspective, this phase
of the project has successfully developed video
recognition technology for abnormal driving
events and made preliminary preparations
for further advancement towards the service
validation stage. It has also completed the
development of relevant management tools and
the platform, which will help expand the scope of
application in the future.

By integrating with transportation operators’
safety management systems or other
management mechanisms, the abnormal driving
event video recognition technology and related
tools and platform developed by this project will
effectively enhance their autonomous safety
management capabilities, ensuring the safety of
drivers, passengers, and all road users.

Summary of Research Results
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Key Research Results

5. Research Result Report

. Applying Artificial Intelligence Techniques to
Identifying Accident-prone Road Sections (4/4) -
Spatial Characteristics Analysis (Scheduled to be
published in August 2025]).

(IV) Applying drone aerial photography for road
traffic conflict analysis (1/2) - lane traffic
conflict

1.  Project Overview

In recent years, numerous innovative technologies have
transformed traditional traffic data detection and analysis
techniques. For instance, the use of Unmanned Aerial
Vehicles (hereinafter referred to as “"drones”) for aerial
photography of road traffic and pedestrian flow, coupled
with Al deep learning technology, enables continuous
detection and tracking of the rapidly changing positions
of individual vehicles and pedestrians. This establishes
dynamic trajectory data of people and vehicle movement,
providing crucial traffic characteristic information such as
vehicle type, location, time, and speed. If these new forms
of data are systematically incorporated into traffic conflict
analysis and applications, they can assist road management
authorities in identifying traffic conflict hotspots early
and implementing improvements to prevent accidents
proactively.

Building upon the traffic conflict analysis methods
and software developed in the previous research project,
this project expands the analysis scope from intersections
to road segments. By utilizing precise vehicle trajectory
files and analysis software, it quantifies the degree of
traffic conflict in lanes and along roadsides to diagnose
road segment traffic safety issues and subsequently
propose improvement measures. Furthermore, the project
collaborates with county and city governments to conduct
traffic conflict analysis, aiming to optimize the application
capabilities of the analysis software.

2. Research Results

(1) Completed the prioritization of a two-year pilot
testing plan. In 2024, the project explored lane-
level traffic conflict issues on road segments.
In addition to developing a more comprehensive
road traffic conflict analysis tool, it collaborated
with Taipei City and New Taipei City on two
pilot testing plans across nine road segments:
"Mixed Traffic Flow Conflict between Cars and
Motorcycles™ and “Left-Turn Lane Configuration
and Traffic Flow.”

(2) Continuously optimized Al video recognition
tracking technology, the functionality of the
traffic conflict analysis software, and analyzed
two accident-prone locations under the
jurisdiction of New Taipei City and the Directorate
General of Highways.
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Result Promotion and Benefits

(1)

Promoted the application of traffic conflict
analysis through collaborative pilot testing plans
and analyses of accident-prone locations with
the Directorate General of Highways and county/
city governments, as well as by holding a results
presentation and educational training session on
October 30, 2024, inviting central and local road
and traffic management authorities, consulting
companies, regional transportation development
research centers, and public/academic
associations.

Completed the lane-level traffic conflict pilot
testing plan and the analysis of two accident-
prone locations, providing the analysis results
to the collaborating agencies as a reference for
improving road traffic safety.

Summary of Research Results
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(V)] Drone Rural Logistics Delivery Service
Verification Project (2/2) - Service Model
Implementation and System Verification

1.  Project Overview

To effectively promote innovative applications of
UAVs in the transportation sector and foster related
industrial development, the Institute, under the guidance
of the Ministry of Transportation and Communications
(MOTC), formulated the “Taiwan UAV Technology Industry
Development Strategy and Roadmap 2.0” in the 2021
Transportation Technology Industry Policy White Paper,
and proposed the “2025 Milestones for UAV Development
in the Transportation Sector.” This project focused on key
application domains such as bridge inspection and rural
logistics services.

In 2024, the Institute selected suitable sites in Hualien
County and Penghu County to implement rural logistics
delivery service models using UAVs, targeting scenarios
including “emergency supply in disaster response” and
“routine material delivery” for rural and outlying island
areas. The project completed Proof of Service (PoS)
verification while also establishing a technical verification
platform to support the domestic UAV industry in
independent R&D and system validation.

2. Research Results

(1) In response to the April 3 (0403) earthquake in
2024, UAVs were deployed for emergency supply
and routine material delivery in rural areas.
Verification sites included Dali Village in Taroko,
sections of the Central Cross-Island Highway,
and Magong City and Xiyu Township in Penghu
County. In collaboration with Chunghwa Post and
two domestic UAV suppliers, four types of UAVs
were deployed for long-duration flight testing,
completing service model PoS verification.

(2) Given the extensive damage caused by the
earthquake in the Taroko area, the Institute
conducted field interviews with residents of
Datong and Dali tribes, the Taroko Engineering
Office of the Highway Bureau, and the Taroko
National Park Headquarters to understand local
needs and co-develop a service operation model.
Emergency supply service verification was
successfully conducted along the Central Cross-
Island Highway and Dali Village.

(3]  This year, advanced UAV platforms, including
Vertical Take-Off and Landing (VTOL) fixed-wing
UAVs, which integrate the characteristics of
multi-rotor and fixed-wing aircraft, and heavy-lift
logistics UAVs capable of carrying payloads up to
50 kg, were introduced. The UAVs were selected
based on mission requirements. Additionally,
domestically developed aerial survey UAVs were
deployed to assess disaster conditions prior to
delivery operations. This sequence enhanced the
overall efficiency and feasibility of emergency
UAV logistics services.
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Key Research Results

Result Promotion and Benefits

(1)

(2)

On January 21, 2025, a verification flight
demonstration was conducted in Dali Village,
Taroko, and along the Central Cross-Island
Highway. Local residents and representatives
from the Council of Indigenous Peoples, the
Ministry of Health and Welfare, the MOTC's
Highway Bureau, and the Taroko National Park
Headquarters attended the event to witness
the results. A forum was held concurrently to
discuss future applications and developmental
directions of UAV logistics in rural areas.

The project successfully completed PoS for
UAV-based rural logistics services. The results
provide a practical reference for both public and
private sectors in promoting the adoption of
UAV logistics delivery. Furthermore, the project
supports regulatory refinement and facilitates
experience accumulation among domestic
operators.

Summary of Research Results

RERAGEE AR M IE X RIS ER A

Datong and Dali Village Drone Logistics Delivery Service Verification Test
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5. Research Result Report

. Proof-of-Service for UAS Delivery in Rural Areas
(2/2) - Service Model Implementation and System
Verification (Scheduled to be published in August
2025).

(V) Drone Rural Logistics Delivery Service
Verification Project (2/2) - Service Model
Implementation and System Verification

1.  Project Overview

In accordance with the “2021 Transportation
Technology Industry Policy White Paper,” which outlined
the development strategy and roadmap (version 2.0) for
Taiwan's UAV technology industry, the Institute continues
to promote innovative applications and talent cultivation.
Regarding innovative applications, international experts in
urban air mobility (UAM) were invited to Taiwan to exchange
views on national development strategies. The application
of UAVs in transportation continues to expand, including a
pilot program introducing UAVs for quay crane inspection
at ports. In terms of talent cultivation, the “Navigator Cup—
Creative Application Competition of UAVs in Transportation”
is held regularly, alongside workshops and keynote
speeches, enabling university students to understand
the latest international trends in the UAV industry and
encouraging young talent to enter the field.

2. Research Results

(1) On March 20, 2024, the “2024 Urban Air Mobility
International Forum” was held. Representatives
from SkyDrive (Japan], Volocopter (Germany],
and AECOM (USA) were invited to discuss
international development trends in UAM. A
memorandum of understanding (MOU] was
signed between Taiwan’s startup XLEEF and
Japan’s SkyDrive. Insights from international
strategies were consolidated to propose Taiwan's
strategy and roadmap for UAM development.
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Key Research Results

A pilot project applying UAVs in quay crane
inspection at Keelung Port was carried out. UAVs
collected images of crane components, which
were analyzed using Al-based image recognition
technology. The project preliminarily validated
the feasibility of using UAVs combined with
image recognition for quay crane inspection.

The “Navigator Cup—Creative Application
Competition of UAVs in Transportation” featured
workshops and keynote speeches on advanced
aerial mobility and UAVs. A total of 36 teams
participated, and 8 winning teams were selected.
The event helped students gain insight into
international UAV trends and encouraged
participation in the UAV sector.

Result Promotion and Benefits

(1)

(2)

(3)

The “"Leading the Future—2024 Urban Air
Mobility International Forum” was held on
March 20, 2024. It brought together leading
domestic and international UAM companies and
scholars to share trends and exchange Taiwan’'s
development strategies.

The “Navigator Cup—Creative Application
Competition of UAVs in Transportation” was held
from August 9 to 10, 2024.

On December 27, 2024, an expert consultation
meeting on the application and development
of UAVs in the transportation field was held.
Experts from industry, government, academia,
and research institutions discussed future
directions for UAV applications and advanced air
mobility.
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4, TR ERGEEIREEE 4. Summary of Research Results
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"Leading the Future — 2024 Urban Air Mobility International Forum” was held on March 20, 2024."
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Key Research Results

Enhancement of Maintenance
Management and Disaster
Prevention Technologies for
Transportation Infrastructure

() Performance Assessment of Geotextile
Protection Construction Method (3/4) -
Construction of Numerical Models for Test
Sites and Effectiveness Evaluation

1.  Project Overview

In recent years, under the influence of typhoons
and floods, the foundations of bridge piers located in the
main channels of rivers have frequently become exposed.
To address this issue, bridge management authorities
have commonly employed the placement of tripod-shaped
concrete blocks for foundation protection. While this
method has shown a certain degree of effectiveness, the
blocks are still susceptible to displacement and damage
under prolonged scouring by river flows. As a result, post-
flood maintenance is required annually to restore displaced
blocks and address newly exposed foundations to ensure
pier stability.

In response, this project focuses on a protection
method previously developed by our institute—a Geotextile
Protection Construction Method (hereafter referred to as
“this method"). The Dajia River Bridge on National Freeway
No. 3, located in the lower reaches of the Dajia River, was
selected as the study site. The project involves planning and
conducting indoor hydraulic model tests and field-scale
scour experiments. Concurrently, continuous monitoring of
the stability of tripod-shaped concrete blocks at the test site
is carried out to evaluate the effectiveness of the protection
method.

In parallel, a two-dimensional hydraulic model of the
Dajia River from the Shigang Dam to the river mouth was
developed using CCHE2D. This model provides essential
hydraulic data to support future three-dimensional local
scour simulations for field protection works and serves as a
basis for performance evaluation.

During Typhoon Gaemi in 2024, heavy rainfall resulted
in the highest recorded discharge from the Shigang Dam
since observations began under this project in 2021,
reaching a Flood Discharge of a 5-year Return Period. Post-
flood observations revealed that the damage ratio for the
experimental group (with geotextile) was approximately 4%,
whereas the control group (without geotextile) exhibited
a damage ratio of about 38%. The estimated Benefit-Cost
Ratio (BCR) reached approximately 3.36.

Based on four years (2021-2024) of field experimental
observations, this method has demonstrated improved
flood resilience of the protection works. It has the potential
to extend the service life of bridge foundations, reduce
maintenance frequency, and lower upkeep costs.

2. Research Results

(1) Completion of on-site observations and analysis
of protection effectiveness data at the test site
for the year 2024.
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(2)  Establishment of a two-dimensional hydraulic
model for the Dajia River basin, covering the
reach from Shigang Dam to the river mouth.
This model can provide boundary conditions
for subsequent three-dimensional numerical
simulations of local scour. Simulations with flow
rates corresponding to different return periods
were also conducted to assess the protective
performance of the proposed method. Combined
with field observation results, the findings offer
a comprehensive and multi-faceted validation of
the method’s effectiveness.

Result Promotion and Benefits

(1) Participated in the 42nd Annual Conference on
Surveying and Geospatial Information on August
29, 2024, delivering an oral presentation and

promoting the project outcomes.

The research achievement was awarded the 2024
“Paper Award” by the China Road Federation
(CRF).

(2)

(3]  The study results can serve as a valuable
reference for relevant bridge management
agencies - such as the Freeway Bureau,
Directorate General of Highways, Taiwan
Railways Corporation, and local governments -
for future applications of bridge pier foundation

protection methods.

Summary of Research Results
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AR 5 HEMRBR | BEBEEHK | BPL | @ERR | A SR
T @ m?) (m?) (%) (% ) A
R4 3.930 152 3.87 152 7]
HRa 2,530 965 38.14 965 3

wesr: 1 o A AV 1 $/m2 5
2 4 @ AH(A)=965%1-065 & it -

Aen i G AR E M HAELS2YI=12 B HMa M

23 RShmiar f2 4 B 700 ¥ (109 & P24L)+111 4 1,480 # (111 4 P221~P23L)=2,180 & 7 » A 8§ sk
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Area Covered by Damaged Area Damage Ratio Maintenance Cost Geotextile
Test Group Category X ) ; .
Tripod Blocks{m?) [m*) (%) (10,000 NTD) Installation (Yes/Na)
Test Group 3,930 152 387 152 ¥
Control Group 2,530 965 38.14 965 N

Notes:

1. The unit price for Tripod Block Protection (A) is estimated at NTD 10,000/m?.

Therefore, the maintenance cost for the Test group is:
Damaged Area x A =152 x 1 = NTD 1.52 million,

and for the Control group:

965 x 1 = NTD 9.65 million.

2. The total construction cost for the test group is NTD 21.8 million, including:

- NTD 7.0 million (Year 2020, P24L)
- NTD 14.8 million (Year 2022, P22L~P23L)

Compared to traditional protection methods, the additional cost for geotextile installation is:

- NTD 0.6 million (Year 2020, P24L)
- NTD 1.83 million (Year 2022, P22L~P23L)
—> Total: NTD 2.42 million

11 3FFUKRE R B R RE RS

Evaluation of Protection Effectiveness After Typhoon Gaemi in 2024
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5. Research Result Report

3 Performance Assessment on Geotextile
Protection Construction Method (3/4)-
Construction of Numerical Models for Test Sites
and Effectiveness Evaluation (Published in March
2025).

(1) Enhancement of the Vehicular Bridge
Management Information System and the
National Bridge Statistics Information
Network

1.  Project Overview

In accordance with the Executive Yuan’'s "Bridge
Maintenance and Management Guidelines,” the Ministry of
Transportation and Communications (MOTC) commissioned
the Institute to establish the “National Vehicular Bridge
Statistics System,” which includes a dual-homepage
structure: the "National Bridge Statistics Information
Network” and the “Vehicular Bridge Statistics System.”
This system integrates data from various bridge authorities
and compiles statistical results. Additionally, since 1999,
the Institute has developed the "Bridge Management
Information System for Taiwan,” which was renamed the
“Vehicular Bridge Management Information System” starting
January 1, 2022, and is shared with bridge management
agencies for coordination.
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The “National Bridge Statistics Information Network”
consolidates information on vehicular, railway, and
pedestrian overpasses. In accordance with Article 5 of the
aforementioned guidelines and following the government’s
open data initiative, the system publishes national bridge
statistics to provide public access to bridge information.
Data sources include the vehicular bridge statistics system
developed by the Institute, the railway bridge statistics
system by the Railway Bureau, and the pedestrian overpass
statistics system by the Construction and Planning Agency,
Ministry of the Interior.

2. Research Results

(1) Enhancement of the Vehicular Bridge
Management Information System

a. Completed the "Box Girder Internal
Inspection” module, added a "Requires
Internal Inspection™ field in the component
data table and refined the advanced search
function.

b. The inspection data module now has a
"Detailed Inspection” function, and a "Post-
Earthquake Special Inspection” function
was added under special inspections.

(2)  National Bridge Statistics Information Network

a. In line with the “Government Open Data
Platform,” added a “CSV Export” function
in the statistical report output module,
uploaded data to the platform, and
successfully received the Gold Certification.

b. The system automatically sends biannual
email notifications to mayors regarding the
number of unrepaired bridges rated U=3
or U=4 (vehicular, pedestrian, and railway
bridges).

c. Added a "Website Satisfaction Survey”
module under system settings.

3. Promotion and Benefits

a. In 2024, the Vehicular Bridge Management
Information System recorded 54,448 user visits,
while the National Bridge Statistics Information
Network recorded 7,551 visits.

b. The Vehicular Bridge Management Information
System issued 1,330 hydrological warnings and
6,415 earthquake notifications in 2024.
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Function enhancements for the Vehicular Bridge Management Information System

A_o\
ANWEANERE
; "

b 'memmaw  =iv v meme
;

WRME g IR CRERR AR
BIRER

e e“ . ]
SHINE )

AENLED

SRR taan WRAR . % ﬁ LN
H e - b
P f‘ TR T

F2EBRST AN, wEES (GIS) hee

GIS-based map search functionality in the National Bridge Statistics Information Network
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(111) 2024 Training for Highway Bridge Inspectors

1.  Project Overview

Taiwan has approximately 24,000 highway bridges
primarily managed by the Freeway Bureau, the Directorate
General of Highways, and local governments. According
to highway laws and regulations, inspection is essential
for bridge maintenance. In addition to regular inspections,
management agencies are required to repair damaged
sections to ensure traffic safety.

Bridge inspections are mainly visual and follow the
“Highway Maintenance Specifications” and “Highway Bridge
Inspection and Strengthening Specifications.” Under the
“MOTC Guidelines for Qualifications and Training of Highway
Bridge Inspectors,” training and certification for visual
inspectors are conducted by the designated agency (the
Institute). Training is categorized into initial and refresher
courses. Initial training covers five areas: maintenance
specifications, inspection and strengthening regulations,
relevant laws, system operations, and field inspection.
Refresher content is designed based on new techniques,
regulations, and development trends. Participants must
complete the course and pass an exam to be certified.

The 2024 program included new content to enhance
inspection capabilities, such as the use of confined-space
inspection tools and drone applications with Al image
recognition to improve inspection quality.

2. Research Results

a. Conducted five initial training sessions (2 in
northern Taiwan, 2 in central, 1 in southern],
with a total of 212 participants certified.

b. Conducted three refresher courses (2 in the
north, 1 in the center), with a total of 157
participants certified.
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Key Research Results

3.  Key Research Highlights

(NRES/NZY P

R A BN EIZ R

\Highlights from the 2024 Northern Taiwan Session of the Highway Bridge Inspection Personnel Training Program

T3FABEBRIA A BN FEZ R R

Highlights from the 2024 Central Taiwan Session of the
Highway Bridge Inspection Personnel Training Program

(m)ER
HHETHER

SAlEHE TEBEZMFT (1/2)
FAISDRBIRBUMERIERF

1. EtE#k

KR TARRBEERE & TARBREAR
FIRRE , ZRE - BRBANATD L " E R
B~ THRIBIARR) R TREMIARR) , 38 - HAPE
MRAERLKERRBEBEMENSFHBRENR
ZEREMERA > EEFRSNERLUES « IERBRR
BENSEFXERAURRIOIBRGEEYE - B
BENMBEERFIEBRINT - FABRENRER
FMHANERER  RTYBEGEENBGIEXERE
KRBz NER B R 5 AR RIZN EH
ORISR BURRIR - SBRB VR - LIEARZHE
AR IETT R AR SR B IR R S 2 ARl - FEBST
= BRBALBRRE  BEAW 0 B MRET
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Highlights from the 2024 Southern Taiwan Session of the
Highway Bridge Inspection Personnel Training Program

(IV) Research on the Enhancement of Bridge
Inspection Tools (1/2): Development of 3D
Imaging Workflow for Bridge Inspection

1.  Project Overview

According to the “"Highway Maintenance Specifications”
and “Highway Bridge Inspection and Strengthening
Specifications,” bridge inspections fall into three categories:
regular, special, and in-depth.

Regular inspections are comprehensive checks
conducted periodically to detect early signs of damage.
These inspections are typically carried out on foot, or by
using bridge inspection vehicles or aerial work platforms to
get as close as possible to the bridge structure, followed by
visual assessments or, if needed, the use of instruments to
evaluate its condition. Special inspections are unscheduled
visual checks conducted after major incidents or disasters to
assess the extent of damage and prevent further escalation.
In-depth inspections are carried out when regular or special
inspections indicate a need for further evaluation. These
involve localized destructive or non-destructive testing
using specialized equipment or tools. Overall, bridge
inspections rely primarily on visual assessment, supported
by instruments when necessary. Therefore, most inspection
activities involve inspectors approaching the bridge
structure on foot or by climbing to perform close-up visual
evaluations.
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With continuous technological advancement, recent
years have seen rapid development of instruments,
equipment, and techniques applicable to bridge inspections,
such as robotic arms and drones, which have significantly
improved capability. While these advanced tools can assist
in capturing visual data, manually reviewing large volumes
of images remains a time-consuming and labor-intensive
task. Therefore, if high-resolution imagery can be analyzed
using Al-based image recognition instead of manual
visual inspection, it would greatly enhance the quality and
efficiency of bridge inspection operations.

This project built upon previous Al-based recognition
models and developed a 3D imaging workflow for bridge
inspection. The 3D model helps accurately locate and assess
deterioration in bridge components, supporting better
maintenance decisions. In 2025, the project will collaborate
with the Freeway Bureau to implement the model on
National Highway 3's Nan 168 Viaduct and the Tougian River
Bridge, with plans for training and technology transfer.

2. Research Results

(1) Completed the development of the Al-powered
smart bridge inspection system and established
the 3D imaging workflow for bridge inspections.

(2) Developed a UAV image quality assessment
module to automatically evaluate whether UAV-
captured images meet recognition standards.

(3] Created a geometric deformation detection
algorithm to automatically detect anomalies
such as pier tilting and settlement.

3. Promotion and Benefits

(1) Held a seminar on November 13, 2024, with 31
participants (online and onsite) from municipal
bridge authorities to discuss advancements.

(2)  Presented a paper titled “Application of Vector-
based Occlusion Detection Method for the
Generation of Bridge Surface Orthoimage” at the
ISRS international remote sensing symposium
on April 24, 2024.

(3] Presented “Assisting Visual Inspection of Bridge
Components: Geometric Analysis of Cracks Using
Semantic Segmentation and RGBD Camera” at
the ISPRS Technical Commission |l conference
on June 11, 2024.

(4)  The project outcomes serve as a reference
for relevant bridge authorities (e.g., Freeway
Bureau, Directorate General of Highways, local
governments) in adopting enhanced inspection
tools.



EHTTARR

Key Research Results

4, AT RIEERSEE 4. Key Research Highlights

L]

FHLIDRE 21 5L DGR

3D model visualization of deterioration distribution

i S ELRR
a5 RELRA
FR : 04Tmm
RE 2 172 T0mm

A AEAS IR RESRE

Query capabilities for crack width or length

P o)
* O

BT SRRGE T SKWANT GNUAT KR TEWT 08 TS TS Ted T ESKET GANS T GORN T BAGATAT MET WG T ST SN T MMM T SMRA T amEAw T MAAS T RASBAE T 2
R L ST nana ocr 74 .

te
FRANA EREARLPRANA WROAZHFARDa Sesciel Al EeactnRie crans

EBEASHERARRY BB EABAER (DERU)

Integration of Al-detected damage and automatic generation of inspection results (DERU)

5. MRk R#ESE 5.  Final Report

5 R [PNEN o “Research on the Enhancement of Bridge Inspection
B 070 éa3H Y= zo — =
BRI B TEASHE 25T (1/2) BETH® Tools (1/2): Development of 3D Imaging Workflow for Bridge

23D AR R AVEZERF (FEEH1148E88 H k) Inspection” (Scheduled to be published in August 2025).
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(V)] Patent Application and Promotion of
Narrow Underside Inspection Tools for
Highway Bridge Girders

1.  Project Overview

Bridges are primarily composed of steel structures
and reinforced concrete, which deteriorate over time due to
alternating climatic and environmental factors. Therefore,
regular inspections and timely maintenance are essential.
According to the statistics from the “"Highway Bridge
Management Information System,” as of 2024, there are
23,124 vehicular bridges in active use. The maintenance
and management of these bridges rely on various levels of
bridge management authorities. The accuracy and quality
of bridge inspections are directly linked to public safety,
making bridge inspection a critical task. Inspectors cannot
use common tools such as bridge inspection vehicles or
UAVs for small-scale bridges or those with limited clearance
beneath them. Instead, they often need to wade through
water, wear diving gear, or board small boats to access the
underside of bridge girders, significantly increasing the risk
to inspection personnel.

To address this issue, this project aims to develop
a bridge inspection tool equipped with a multi-section
telescopic arm, allowing a camera to be inserted into the
narrow, dark space beneath bridge girders. This tool allows
inspectors to operate from the bridge deck and view real-
time video feeds to inspect and record conditions under the
girders. This innovation effectively overcomes the inspection
challenges posed by low-clearance bridge girders. To meet
operational needs, the inspection tool features a three-axis
stabilizer at the end of the inspection arm. It is equipped
with a directional camera module capable of capturing
lateral components under the bridge—such as cap beams,
bearings, and piers. The tool can capture clear images of
structural components between girders by adjusting the
camera angle, enhancing lighting, and increasing image
resolution. In 2024, the feasibility of patenting this bridge
inspection tool was assessed. Subsequently, a patent
application was filed, and promotional activities were
conducted to facilitate practical application by bridge
maintenance and management agencies.

2. Research Results

(1) Completed the evaluation process for patent
application and proceeded with the patent filing
by the end of 2024.

(2)  Carried out various promotional activities,
including interviews and exchanges to gather
feedback. These efforts provided professional
insights and suggestions regarding the bridge
inspection tool, serving as a valuable reference
for future improvements.

(3]  Through interviews and exchanges with bridge
inspection personnel, practical issues and
equipment needs in bridge inspection were
identified. These findings offer guidance for the
future development of related inspection support
tools.
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Key Research Results

3. Result Promotion and Benefits

(1)

(2)

In 2024, various promotional activities were
conducted, including reporting to the Ministry
of Transportation's departmental meetings
and issuing press releases, visiting multiple
bridge inspection industry vendors, serving
as lecturers in bridge inspector refresher
courses, and participating in bridge safety
maintenance management seminars. These
activities facilitated the exchange and sharing
of research and development achievements
of bridge inspection tools, demonstrated the
operation and functions of the inspection tools,
and provided reference applications for central
authorities (such as the Ministry of the Interior’s
Department of Land Management, the Ministry
of Transportation’s Freeway Bureau and Highway
Bureau], local governments (county and city
governments], and consulting companies or
vendors engaged in actual bridge inspection.

According to the "Fundamental Act on Science
and Technology” and the "Regulations on
Ownership and Utilization of Research and
Development Results of the Ministry of
Transportation,” the subsequent non-exclusive
licensing operations for the "Bridge Underside
Narrow Space Inspection Tool” research results
are planned. In the future, the results of this
project will be open for external applications and
technical licensing of the research outcomes.

4. Summary of Research Results

B R RIER

BmR

17
Bridge Inspection Tool Overall Architecture and Underside Beam Imaging

T3 R SRR

Research Achievements Promotion and Operational Demonstration
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5. Research Result Report

e Patent Application and Promotion of Detection
Tools for Narrow Spaces at The Bridge Bottom (Published in
March 2025)

(V1) Intelligent Image Recognition Analyses for
Wave Overtopping on Coastal Highways
and Seawalls (3/4) - Interpretation of
Breakwater Overtopping Images

1.  Project Overview

The wave-attack section of Provincial Highway 11 in
Hualien County is vulnerable to typhoon waves, and the
breaking waves are likely to directly wash away the roadbed,
affecting highway traffic safety. From 2017 to 2021, the
institute gradually established a wave attack early warning
system for the coastal highways of Taitung and Hualien. It
developed improvement measures to provide a reference
to the Highway Bureau. However, there is still no on-site
observation information for wave attacks. Therefore, this
project uses cameras and image interpretation technology to
provide highway units with wave warning information, which
can also serve as a reference for our future improvement of
the wave warning system.

In 2022-2023, this project cooperated with the
Eastern Region Branch Office, MOTC to set up cameras
and install run-up gauges on the Rendingshengtian section
of Provincial Highway 11 in Fengbin Township, Hualien
County, collect coastal highway images, develop image
interpretation technology for wave run-up and wave attack,
and use wave numerical models to simulate wave run-
up and develop a wave run-up machine learning model as
a basis for improving the Hualien Coastal Highway Wave
Strike Warning System established by the institute. In 2024,
we collected images of the east breakwater at the Port of
Hualien, established a method for interpreting breakwater
overtopping images at the port, and built a machine learning
model for overtopping using numerical models. This
provides an overtopping image warning and model early
warning information for Hualien Harbor safety warning
applications in east breakwater operations and facility
management.

2. Research Results

(1) In 2024, cameras were installed in the Hualien
Harbor to collect wave images. Through image
correction, color space transformation and
clustering, and edge detection, a threshold value
for overtopping interpretation was established,
and a method for interpreting overtopping images
of port breakwaters was developed. The current
interpretation accuracy rate is about 80%, which
can provide overtopping warning information for
subsequent operational applications.

(2)  The SCHISM and FUNWAVE wave numerical
models are used to simulate waves overtopping
in the Hualien Harbor area, and a developed
wave overtopping machine learning model. This
can be combined with offshore wave forecast
information to provide overtopping wave warning
information.
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Key Research Results

3. FREBEMEBEWNIEE 3. Result Promotion and Benefits
(1) The August 29, 2024, 42nd Conference on
LA P2 TG Fup
(1) 1M3FEBH29AMNEE42/ERIZE L ZEEE M Surveying and Geomatics featured a paper titled
eIk T ERAS Y BREMTONTTE "Study on the Analysis of Wave Rise on the
— e Hualien-Taitung Coast Highway Using Image
BBEAERMFA T, - Interpretation Technology.”
Pas) S (4 yeE e S e AR S (2)  The research outcomes provide a basis for

(2) ARARBUNSERITRE DRFAHOR improving the coastal highway wave warning

ERERAKMKE  AJREEAKREERES system established by the institute. The Eastern
_ Region Branch Office, MOTC, can use them for
g A RS S E ShAS 5 BY ) . )
& LRD R B ER B BIRR B RIE reference in decision-making on road closures
B a7 EesE - during typhoons, thereby strengthening traffic
safety management.

(3) B RIB AT 14 SEBORE 2R F (3] The research outcomes provide a basis for
P B33 2 s U ETIS L FE the Institute to complete the interpretation of
REMSFREERCZ MR - KARHTE overtopping images and the operationalization
SO NBIIRNERFEEL TR T ~ 9 of machine learning in 2025. They will be able

_ to provide Port of Hualien, Taiwan International
3 S 4T 7 N =P By

FRBDFETRS - RABKEFHHBE Port Corporation, Ltd. with applications such as
B REEEER o safety warnings for east breakwater operations,
engineering construction, angler activities,
and facility management such as personnel

inspections.

L., THSERRBRIEERR 4. Summary of Research Results

Lightness = 78.53
Sharpness = 7.44
Difference = 59
Background Ratio = 29.32%

Wave Overtopping Occurred

Judgement Line = 637

AR RN

Image interpretation of overtopping at port breakwaters

standing waves are

likely te accur
Positions prone to '_
crossing wives

BORBERTUETHREEE B RaR BT RA

Wave overtopping simulation and establishment of machine learning model
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5. Research Result Report

. Application of intelligent image technology to
interpret wave overtopping on coastal roads and
breakwaters (3/4) - Interpretation of Breakwater
Overtopping Images (Published in March 2025).

(VII) Improved Inspection and Detection of
Harbor Structures (3/4) - New-Emerging
Technologies are applied to Inspection
and Detection Operations of Breakwater
Facilities

1.  Project Overview

The port area is vast, and port facilities have
long been subjected to harsh marine and underwater
environments. Performing routine inspections and checks
of port facilities often requires significant manpower and
time. In recent years, the rise of automated inspections has
enabled machines to undertake complex tasks and assess
facility deterioration, providing critical support for facility
maintenance management. To improve inspection efficiency,
this project enhances the inspection and testing operations
of port structures more efficiently and information-
based, assisting maintenance personnel in implementing
maintenance tasks and improving efficiency.

In 2024, this project continued to expand and iteratively
enhance the Maintenance Management System for Harbor
Facilities, and developed various inspection function
modules. These modules support operational applications
such as inspection, testing, maintenance, auditing, and
supervision of harbor facilities by the Taiwan International
Ports Corporation, Kinmen County Harbor Bureau, and
Lienchiang County Harbor Bureau. In response to practical
needs during on-site inspections, the functionality of the
mobile inspection application (APP] is also continuously
improved, aiming to assist port authorities in enhancing the
efficiency of harbor facility inspections.

2. Research Results

(1) Completed the improvement of the review
process for deterioration records in the
maintenance management system, added
statistical dashboards for infrastructure
inspection data from the Maritime and Port
Bureau, and developed inspection modules
for high-risk facilities (passenger terminals,
loading and unloading equipment]) as well as a
special inspection function module in the mobile
application.

(2] In response to technical issues in harbor facility
inspection and testing, management systems,
and deterioration assessment standards, the
Maintenance Management Manual for Harbor
Facilities was revised and is subject to ongoing
reviews and updates.

(3] Conducted training sessions to educate frontline
personnel on the harbor facility maintenance
management system, inspection and testing
methods, and system operation, in order to
effectively implement harbor facility maintenance
and management tasks.
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Key Research Results

Result Promotion and Benefits

(1)

(2)

Three training sessions were held on
November 19, October 22, and October 25,
2024. Participating organizations included the
Taiwan International Ports Corporation, Kinmen
County Harbor Bureau, and Lienchiang County
Harbor Bureau. Feedback from participants
was collected and consolidated to serve as a
reference for future improvements to the system
and management framework.

Assisted the Taiwan International Ports
Corporation, Kinmen County Harbor Bureau,
and Lienchiang County Harbor Bureau in
implementing harbor facility maintenance and
management tasks to ensure the functionality
and operational safety of harbor facilities,
enhance the quality and competitiveness of port
services, and achieve the goal of sustainable
operation.

Summary of Research Results

5.
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f & Special Inspection Function
the Mobidle Application
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Expansion of functionality for harbor facility maintenance management systems
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5.

Research Results Report

Improved Inspection and Detection of Harbor
Structures (3/4) - New-Emerging Technologies
are applied to Inspection and Detection
Operations of Breakwater Facilities (Published in
March 2025)
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(VIIl) Research on Intelligent Image Recognition
Technology in Port Areas (2/3) -
Spatial Data Environment Analysis and
Optimization of Image Inspection and
Monitoring Applications

1.  Project Overview

Considering the vast area of commercial ports in
Taiwan and the limited manpower available, it is crucial to
quickly grasp the usage status of various port facilities and
to inspect the usage environment, safety, and stability of
port facilities. Unmanned Aerial Vehicles (UAVs], which have
rapidly developed in recent years, offer high mobility and
remote-control capabilities. They can replace manual labor
to reach previously inaccessible areas quickly and easily.

Therefore, based on the framework of the 2021-2022
project outcomes, the 2023 project "Research on Intelligent
Image Recognition Technology in Port Areas (1/3) -
Development of Spatial Base Data and Image Monitoring
Application Technology” and the 2024 project "Research
on Intelligent Image Recognition Technology in Port Areas
(2/3) - Spatial Data Environment Analysis and Optimization
of Image Inspection and Monitoring Applications” have
been carried out. These aim to establish integrated multi-
source sensing data and intelligent algorithm technologies
to maximize the value of the data. Furthermore, integrating
multi-dimensional spatial information makes it possible to
understand environmental characteristics such as building
energy consumption and solar power potential, significantly
reducing manpower and time needed for future port
inspections.

2. Research Outcomes

(1) Developed integration technology for existing
port CCTV and mobile unmanned sensor data to
expand the spatial and temporal scope of port
environmental data collection.

(2)  Optimized suitable Al-based image recognition
technology to develop automated inspection
and management of key facilities (e.g., coastal
structures, wharfs, revetments, and port
substation facilities).

(3] Used high-resolution 3D environmental models
built in 2023 to analyze current environmental
characteristics of the port area (e.g., building
energy use and rooftop solar potential) as a basis
for port management and future development.

3. Promotion of Outcomes and Benefits

(1) On August 28, 2024, the project won the “First
Sustainable Spatial Information Application
Excellence Award” from the Chinese Society for
Geographic Information Systems.

(2)  In November 2024, a research paper titled
"Automatic Detection and Management of
Normal Vector Misalignment in Coastal
Structures of Ports Based on Deep Learning and
Hough Line Transform™ was presented at the
46th Marine Engineering Conference.
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Key Research Results

On November 26, 2024, an educational training
event was held to promote the R&D results
of “Intelligent UAV Patrol Technology in Port
Areas,” showcasing applications of UAV image
monitoring in the management of Taipei Port.

These research outcomes assist the Taiwan
International Ports Corporation in adopting
automated methods to monitor port usage and
detect changes. This ensures operational and
management quality amid long-term manpower
reduction trends, promoting intelligent
management practices.

4. Summary of Key Research Findings

FEERISE LR AR & YHIE

Al Image Recognition for Wharf and Revetment Structures in Ports

M REBXRIEENRE B YHE

Image Recognition Module for Port Substation Detection

5. MZRARES

s EBEREKEEHBEMZII (2/3) —
ZEERREDN AR EREEM
ety (11438 HAR)

5. Research Results Report

Research on Intelligent Image Recognition
Technology in Port Areas (2/3) - Spatial Data
Environment Analysis and Optimization of
Image Inspection and Monitoring Applications
(Published in March 2025)
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(IX) Exploration of Smart Navigation Safety
and Marine Meteorological Information
Applications - Application of Marine
Meteorological Information in Ship
Monitoring and Early Warning Systems

1.  Project Overview

Taiwan is in a subtropical and tropical climate
zone, where complex marine meteorological conditions
significantly affect ship navigation and maritime safety.
Typhoons, monsoons, tides, and ocean currents play major
roles. Typhoons, one of the most common natural disasters
in Taiwan, bring strong winds and high waves, posing severe
threats to vessel safety. Variations in wind direction and
speed caused by monsoons impact navigation, while tidal
changes and ocean currents influence a ship’s speed and
course, thereby affecting overall maritime safety.

Ships frequently encounter marine meteorological
events during navigation, which may lead to maritime
accidents such as grounding, collisions, or capsizing.
Therefore, providing timely and appropriate navigation
warnings, as well as ocean and weather information, is
crucial for accident prevention and safety enhancement.
Strengthening management systems, enhancing the
efficiency of hazard signal reception, and improving search
and rescue capabilities are essential to improving Taiwan's
maritime competitiveness.

This project utilizes real-time dynamic AIS (Automatic
Identification System]) data provided by the Maritime and
Port Bureau and marine meteorological observation data
from the Transportation Technology Research Center. It
also incorporates meteorological cloud imagery, integrated
radar echo maps, and typhoon bulletins from the Central
Weather Administration. By integrating these data sources
with the ship automatic identification system for the waters
surrounding Taiwan, a ship monitoring and early warning
test system has been developed.

The system provides real-time and forecasted marine
meteorological information for nearby ports. The relevant
results are made available to the Maritime and Port Bureau
and Taiwan International Ports Corporation as references
for maritime traffic management and port operations.

2. Research Outcomes

(1) Developed an integrated real-time display
module by utilizing the Automatic Identification
System (AIS], marine meteorological observation
and simulation databases, and publicly
available information from the Central Weather
Administration, including meteorological
cloud imagery, integrated radar echo maps,
and typhoon bulletins. Through querying ship
information (such as MMSI| and vessel name), the
system retrieves observed marine meteorological
data (wind speed, wave height, tide level, and
ocean current) from the nearest observation
station to the vessel, as well as forecast data
from the Taiwan Coastal Ocean Modeling System
(TaiCOMs) developed by the center.

(2) Completed the development of ship navigation
safety communication technologies, as well as
the collection and analysis of VDES and AIS data,
including maritime traffic flow in the waters
surrounding Taiwan and major port channels.
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Key Research Results

Promotion of Outcomes and Benefits

(1)

(2)

In November 2024, the paper “Application of
Marine Meteorological Information in Ship
Monitoring and Early Warning Systems”™ was
presented at the 46th Ocean Engineering
Conference.

During typhoons, the system can rapidly integrate
typhoon paths and affected areas to provide
real-time alerts and safety recommendations
for impacted vessels. These alerts are delivered
to the Maritime and Port Bureau, Taiwan
International Ports Corporation, and the Coast
Guard Administration of the Ocean Affairs
Council. The system also assists in adjusting
ship routes to avoid risks, thereby improving the
efficiency of maritime operations while ensuring
the safety of vessels and personnel at sea.

Summary of Key Research Findings

|\l

Taichung Port Marine Meteorological Observation Information

i, e

MRRENRE RS (AIS) BEREH S B
Typhoon Information Map Integrated with the Ship Dynamic System (AIS)
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5. Research Results Reports

. Development and Application of Ship VHF Data
Exchange Systems and Marine Meteorological
Information (Published in Harbor Quarterly,
March 2025)

(X) Taichung Port High-Frequency Radar
Signal Application Analysis (2/3) -Wave
observation and analysis

1.  Project Overview

With the rapid development of global shipping and
advancements in smart port technologies, Taiwan's port
development has gradually progressed toward intelligent
environmental monitoring applications. Traditionally,
marine meteorological conditions in commercial ports are
influenced by atmospheric conditions, topography, water
depth, and nearshore structures. While buoys and bottom-
mounted wave-current instruments have commonly been
used to provide observational data, they are limited to
single-point measurements and are challenging to maintain.
In contrast, radar remote sensing technology offers
significant advantages and enables the acquisition of wide-
area, two-dimensional wave and current field data without
the need to deploy instruments at sea. Most maintenance
operations can also be performed onshore, reducing
occupational safety risks for personnel. As a result, shore-
based radar systems have become essential remote sensing
infrastructure in many coastal regions worldwide for
monitoring sea surface currents, and they play a valuable
role in marine environmental observation within commercial
port areas.

The Institute has established a high-frequency (HF)
ocean radar array observation system at Taichung Port,
utilizing radar remote sensing technology to conduct marine
environmental surveys in commercial port areas. From 2022
to 2023, the data quality control procedures were based on
the U.S. Integrated Ocean Observing System (I00S)/QARTOD
HF Radar Surface Current Quality Assurance/Quality Control
Manual, implementing a standardized scientific quality
control process for surface current data. However, since
this protocol is limited to current observations and does
not provide unified guidelines for wave data products, the
Institute developed a wave data quality control procedure in
2024 tailored to the characteristics of Taiwan's local radar
data, aiming to enhance the reliability of radar-derived
wave observations. The system can extract backscattered
radar signals from multiple directions and compute two-
dimensional surface current and wave data within a
40-kilometer range. This technology not only improves port
safety and navigational efficiency but also provides critical
environmental data to support and optimize the current
marine meteorological observation efforts in Taiwan.
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Key Research Results

2. Research Outcomes

(1)  Based on the U.S. Integrated Ocean Observing
System (I00S)/QARTOD guidelines for real-
time quality control of high-frequency radar
surface currents and following internationally
recognized scientific data standards, a wave data
quality control procedure has been developed
to align with the characteristics of Taiwan's
radar observations. This effort includes the
establishment of Level 0 and Level 1 quality
control classifications for radar-derived wave
data. The procedure significantly improves the
effectiveness of wave data extraction and quality
assurance, ensuring the usability and accuracy
of wave observations from the radar system.
This, in turn, supports operational applications
by maritime management authorities at Taichung
Port.

a. Level 0 quality control is used to regulate
the baseline of the radar front-end signal.

b. Level 1 quality control is used to identify
and manage deviations in radar signal
strength.

(2)  This project successfully developed radar-
based wave spectra and captured the dual-
peak structure phenomenon in the wave
spectrum during typhoon events, where both
high-frequency and low-frequency waves were
observed. This finding contributes to a better
understanding of wave dynamics in port and
harbor areas. Moving forward, efforts will
focus on further optimizing radar monitoring
technology and data quality, deepening
interdisciplinary collaboration, and promoting
the development of localized application
technologies. These advancements aim to
support commercial port operations, coastal
management, search and rescue missions, and
marine pollution response, ultimately ensuring
navigational safety within port areas.

3. Promotion of Outcomes and Benefits

On Oct. 30, 2024, an application-oriented technical
exchange and results dissemination session was held
as part of the “Taiwan's Marine Radar Remote Sensing
Workshop.” Relevant agencies and institutions were invited
to participate, including the Central Weather Administration
of the Ministry of Transportation and Communications,
the National Academy of Marine Research, the Naval
Meteorological and Oceanographic Office, the Taiwan
Ocean Research Institute of the National Applied Research
Laboratories, National Central University, and China Medical
University. The event facilitated technical exchange and
the sharing of practical applications, aiming to promote
interagency cooperation in areas such as port disaster
response, maritime search and rescue, and marine pollution
prevention. In addition, case studies on meteorological
and tsunami event monitoring using ocean radar were
presented as references for establishing port disaster early
warning systems, enhancing safety alert mechanisms, and
strengthening coastal protection applications.
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5. Research Results Report

. Taichung Port High-Frequency Radar Signal
Application Analysis (2/3) ~-Wave observation and
analysis (Published in March 2025)

(V1) Maintenance and Function Upgrades of the
Harbor Environmental Information System
(3/4) - Marine Weather Data Analysis and
Display.

1.  Project Overview

The maritime meteorological and environmental
data around Taiwan’s waters are crucial for the safety
of vessel navigation and maritime operations. They can
also provide disaster prevention warnings for short-
term dramatic changes in port environments and serve
as references for long-term trend coping strategies. The
hydrological characteristics inside and outside port areas
often experience localized effects due to port structures,
which can impact the safe navigation of vessels entering
and leaving ports. Therefore, the institute integrates real-
time maritime meteorological observations and numerical
simulation predictions to develop real-time and predictive
port maritime environmental information. We also combine
port tsunami, port earthquake, and port atmospheric
corrosion information to provide querying applications
for port management units, ship operators, pilots, and
others. This enables them to quickly, accurately, and
comprehensively grasp information on wind, tide, waves,
currents, port earthquakes, port tsunamis, and other port
environmental information.
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Key Research Results

To achieve this, the institute has completed the
construction of a port environmental information network,
providing real-time observations and future 48-hour
simulation information on wind, waves, tides, and currents
for 9 commercial ports and 12 sea areas across the nation.
This aims to achieve four major goals: "Data integration,”
“Value-added applications,” “Data openness,” and “Results
promotion,” thereby providing real-time, accurate, and stable
information services. The port environmental information
network not only consolidates the institute’'s research
results related to port environments over the years but also
integrates real-time maritime meteorological observation
data from the Central Weather Administration and the Water
Resources Agency. This provides the most comprehensive
and real-time environmental information for Taiwan’s
commercial port areas, including maritime meteorological
observations and simulations, tsunamis, earthquakes,
port metal corrosion information, website popularization,
public data, and port environmental information graphics
platform. In 2024, the typhoon information dashboard
on the Harbor Environmental Information Platform was
enhanced to display maximum wind, wave, and current data
during typhoons for each commercial port. The system was
also integrated with the Central Weather Administration’s
typhoon track data from the Public Warning Information
Platform. In addition, six major functions were optimized:
observational data, simulation data, corrosion information,
website popularization, public data, and the overall platform
interface. These improvements support real-time and
simulated environmental data access during typhoons, aid
decision-making for Taiwan International Ports Corporation,
shipping operators, and port users, enhance port safety,
and ensure renewed compliance with web accessibility
certification.

2. Research Results

(1) The construction of the GIS typhoon
information dashboard section displays
maritime meteorological observation and
simulation history line chart information
during typhoon invasion periods, overlaid with
the “Taiwan Coastal Operational Modeling
System 2.07(TaiCOMS 2.0) generated maritime
meteorological simulation plane distribution
maps, bubble information, and port invasion
probability. This provides information on how
each center point along the typhoon path
affects changes in maritime meteorological
information for each commercial port, aiding
port management, operational personnel, and
users in responding to adverse environmental
conditions.

(2)  The Taiwan Corrosion Environment Classification
Information query function has been optimized
to provide detailed analysis data on corrosion
environments for various ports and coastal areas
in Taiwan. This facilitates the understanding
of corrosion trends or changes in port
environments. Additionally, the data openness
service function has been enhanced, offering
platinum-level interface services for annual
corrosion rate data of four metals—aluminum,
copper, zinc, and carbon steel. This serves as
a reference for the metal corrosion prevention
design of port structures, enhancing the safety
of port infrastructure.
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Result Promotion and Benefits

(1) In November 2024, a paper abstract,
"Development of Data Analysis Tools for the
Harbor Environmental Information System,”
was presented at the 46th Ocean Engineering
Symposium.

(2)  The content of the institute’s port environmental
information network includes six major query
functions: port wind, wave, tide, and current
observation information, simulation information,
corrosion information, website popularization,
public data, and port environmental information
graphics platform. This provides comprehensive
and real-time maritime information as a
reference for government agencies and the
general public.

Summary of Research Results
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Key Research Results
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Typhoon Information Dashboard Section of the Harbor Environmental Information Platform

5. HARRRIRE 5. Research Results Report

. Maintenance and Function Upgrades of the

¢ BEBRISEMAGHEEEUGE (3/4) Harbor Environmental Information System (3/4])

BRE|EADIFTAER (114E38 HAiR) - Marine Weather Data Analysis and Display.
e (Published in March 2025).
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x| Bm | 8 —
1 - PR ~ SRR AL ST R O TR Expetrts Symptosium(; Geniraltintrotduc:?n to f-reatlf wav:, Sbhort
N crest wave etc. and application to ship navigation, Harbour
FEF ) BREES e PP P navia
engineering.
APEC "RABB)NESHACIT, 5535 RE | 2nd APEC Conference on Exploring the New Age for Mobility
2 1H18~19H . )
RREmiE Integration
3 3A5H 33 A /FERTIHE Seminar: March 2024 Maritime Journal
4 3813H 113E3A ER IS Seminar: March 2024 Air Transport Journal
3H198~ 7 s o . .
5 38228 T2050F BN R, — 3B EE Exhibition: 2050 Net Zero City Expo
6 3820H " 202439 T 2= AR 325 B R Tm 18 Leading the Future: 2024 Urban Air Mobility International Forum
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A AR ERKESIE MR (1/2) -4
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Seminars and Achievements Promotion Activities

05

5 B BY 3R
&SN

Seminars and
Achlevements
Promotion Activities

Expert and Scholar Symposium: The 2nd Expert and Scholar
Symposium on “An Investigation of Operation, Subsidy and Fare

7 4R1H IR A B BB AT 1 BE2ORFREEEH, | System of Demand Responsive Transport Service (DRTS) Scheme
& (1/2) - Operation Cost Analysis and Performance Evaluation”

8 4B9H 3F4RBERTIFES Seminar: April 2024 Maritime Journal

9 4H25H 11344 3B MRS ER T2 Seminar: April 2024 Transportation and Harbor Journal

10 58208 1135 A = ERTIAET S Seminar: May 2024 Air Transport Journal

11 5H30H 11345 B &Ee A E AT eI & Seminar: May 2024 Transportation and Harbor Journal

12 5H308 11345 B E AR TS TR Seminar: May 2024 Transportation Energy and Environment

Journal
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Topic

Seminar: May 2024 Transportation operations and Management

13 5A31H 11345 B @A L BRI
Journal
' BTEERRR (STARR) RS Training Workshop: Cycling route (including alternative route)
14 6A38 RESSERRBRA , HPENREE (L "9 cHop: Byeung Toue ine Heing
- and Bike tour sign, markings’ setting principles(North)
DB%)
y IR N Training Workshop: Energy Conservation and Carbon Reduction
15 $A3E | EESuE SRR R E IR J p: mnergy “ons .
Promotion of Transportation Stations and Terminals
| SRRt (et ) R ol Training Workshop: Cycling route (including alternative route)
16 6A13E | BRERSEERA, HAENREE (B " SHiop: =ye Ing Toure Ine uding
e and Bike tour sign, markings’ setting principles(Central)
Bh45)
TEITHREEA (FBERER) RETH Training Workshoo: Cvcli te lincludi it . te]
N N N h s rainin orkshop: Cycling route (including alternative route
17 sBU4E | RESESRERA, HRSNREE (8 ng orksnop: ye 1ng rote ine ueing
I and Bike tour sign, markings’ setting principles(South)
#R33% )
| SRl s Creritig, ) Rl Training Workshop: Cycling route (including alternative route)
18 6198 | MERBRRBRI, HPBHHEH (R n Snop: myeing Tote e teing
U and Bike tour sign, markings’ setting principles(East)
EBi5)
19 68198 11346 A/ ERTIMTE Seminar: June 2024 Maritime Journal
e i . N Expert and Scholar Symposium: Transportation Adaptation
20 6A208 | EEEERRARERSEEYR ’ : yme P )
Course Planning
TRERESEBRERIRE ) BB Training Workshop: Climate Change Adaptation Series Courses
21 6H21H - .
(%81%) (1st Session)
e ) L E R Expert énd Sct:gtartSy'mgTsm'm: 'fl'heth1 stNE:pZert aTnd S.ctl.*lola?r
- — mposium on “Str. ic nning for —Zero Transition in
22 6H25H (1/2) —RERARIBE | BBIRBEREBEE DI & SHERIE [PHEIMIIING CTF WIS NS (e
N the Automobile Cargo Transportation Industries (1/2) - Strategy
e
Framework Development”
23 68268 1134F6 B &Es A E AT eI & Seminar: June 2024 Transportation and Harbor Journal
F1SO 55001 BB AE 2 A 480 2 A TR Expert ffmd Scl:olar Symposium: The .‘I st Expert and Scholar
o 68278 SR (2/3) —MUKISEEM | B RER Symposium on “A stu_dy on _Implementatlon of Asset Management
. through ISO 55001 in Railway Industry (2/3) - Performance
BEEHKRE 5
Measurement Model
N N N Seminar: July 2024 Transportation Technology and Information
25 7828 1134F7 B B R R AR TR Y ) o
Journal
Expert and Scholar Symposium: The 1st Expert and Scholar
- 7A5E TTPASSTTE FeiB%Eh B = HEBN BN FTHEEXSE | Symposium on “The Effectiveness Evaluation and Improvement
HEE ) BIRNEREBER KD Suggestion of TPASS, the Commuter Monthly Pass Promoted by
Executive Yuan”
. Seminar: Atmospheric Corrosion and Anti-Corrosion Technolo
27 TA9E | ARSHRBMEGERTE S e P &
Application
- 78118 BEREXEENREEEH 2B LE2EE | Symposium: Aberrant Event Based Driver Safety Management

RIEAE

System
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Seminars and Achievements Promotion Activities

=Py ‘ BEHA ‘ F7E Topic
29 78178 1137 A ER IS Seminar: July 2024 Air Transport Journal
F 2 it (B AR B 45 8] — LB SR A R 2e Expert _and Sclllwolar Symposium: Th_e Expert_anc_i Scholar
30 78228 WA | BREEES Symposium on "The Overall Transportation Planning in Taiwan-
Analyzing the Framework of Freight Transport Demand Model”
. 7A30E TEHEBBEEREMIFESHE , HERE | Expert Consultation Meeting: Eco-Commuting Business Site
HEE Certification System
Semi : July 2024 Ti tati ti d M t
. 7A318 113667 5 AT T I AT Joe:::laalr uly ransportation operations and Managemen
- 8A1H "REREEZBHBERIRIE . HEJM | Training Workshop: Climate Change Adaptation Series Courses
(%821%) (2nd Session)
34 8H2H 11347 A & S A S EA TR oY & Seminar: July 2024 Transportation and Harbor Journal
Expert and Scholar Symposium: The 1nd Expert and Scholar
35 8878 THEZEEBFALERAE (1/2) —&F Symposium on "A Plan for Connecting Shared Modes and
BEAERIERS , BIRERBEFEAS Public Transportation(1/2) - Strategic Planning for Operation
Management”
8H8H-8H
36 108 T 202450 A K EETENIBEE S | 2024 SDGs Asia Exhibition
F ) H A 7 G M T SR AT o T Expert a_nd Schoﬂlar Symposium: The 2n_d Expert a|:1d Scholar
37 8H13H Symposium on "The Study of the Public Charger’s Demand
T B2RERBEEHKS . .
Assessment for Electric Vehicles "
o | o | TEERRATRRE D D | KOs e eTertn ndsutaton ot
B AR A B B -
BT AR A R SERE offshore wind turbine underwater infrastructure
39 88218 11348 A /g AT Seminar: August 2024 Maritime Journal
Seminar: August 2024 Transportation Energy and Environment
40 8A238 | 113F8REHADRRIBSHATIH Somnen Ae : o
APEC ™ {5 45/ H g P st 2 s & o Ho Bh 6 APEC International Conference on “Promotin-g a-nd Addressin-g
41 8H26-27H B, BRI Challenges of Cross-Sector Resource Integration in Rural Public
e T Transportation”
P 88268 FEBMATEF —EMAAFABEISES| EEHEE | Adaptation Implementation Practice — Practical Exercise
T1EHh Workshop on Transportation System Adaptation Guidelines
43 9H5H 11398 B @ s B E TS Seminar: August 2024 Transportation and Harbor Journal
44 9B138 TSEE R LSERE 25T (1/3) —# | Expert Symposium: A Study of Enhancing the Adaptive Capacity
HIBLTT A ) BREHKE of Railway Systems (1/3) - Mechanism and Method.
45 98188 TEE RS R L TEAE 2R (1/3) —# | Training Workshop: A Study of Enhancing the Adaptive Capacity
FEETE | BBEIIMRERRDZ of Railway Systems (1/3) - Mechanism and Method.
46 98188 113469 A =B AT =T & Seminar: September 2024 Air Transport Journal
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Topic

Government and Industry Symposium: Incentive Mechanism of

4 9
/ R2¢H k=4 Green Transportation Life Style
TRERREBFABERTIRRE L BB | Training Workshop: Climate Change Adaptation Series Courses
48 95308 - )
(2335) (3rd Session)
40 10818 T3FZENEBREITEREEH B M —=1t | Training Workshop: 2024 Taiwan Highway Capacity Analysis
% Software (Taipei)
50 1084H 113469 B iEw M EE BT Seminar: September 2024 Transportation and Harbor Journal
51 10878 113669 [ s A5 44 o S TR HA TS Seminar: September 2024 Transportation operations and
Management Journal
52 1088H 113FE10A/HER IS Seminar: October 2024 Maritime Journal
e PRI 5 Training Workshop: Energy Conservation and Carbon Reduction
53 10898 | IREEEERBIERREIR g Torkenop: =neray .
Promotion Training for Hotel and Lodging Industry
” 108178 TEFHEANLFTEBRBHZE T RKFTHZH | Outcome Presentation: The Study of the Public Charger’s
R RRSPE Demand Assessment for Electric Vehicles
SRR IR SR E RS R A Expert Consultation Meeting: Simulation Analysis and Guideline
55 10198 | JB3IZHRT B O S REBEATSIES| | RSN onsu 8 1on e ng: B o .
s, anning for Intersection Air Pollution Improvemen
8, B g :
= 108226 T3 FESPIBHE TR RIS ERMERE Training Workshop: 2024 Kinmen Harbor Structure Maintenance
HENER (5£135) and Management System Education and Training (1st Session)
- 10A 24-258 T3FEEFBEMTEAERRIMERAHE B | Workshop on Results Exchange and System Training of the 2024
Fo Matsu Research Project
"RESBEEBFRERYIFERE L ZEJIS | Training Workshop: Climate Change Adaptation Series Courses
58 108258 . _
(Z435) (4th Session)
Expert and Scholar Symposium: The 2st Expert and Scholar
- 10H 298 T TPASSTT IR i@ Eh B SR HEB) Bl 20 FT (i BL45 Symposium on “The Effectiveness Evaluation and Improvement
R BORNERBEEAS Suggestion of TPASS, the Commuter Monthly Pass Promoted by
Executive Yuan”
" 108298 TMEHBRINEE R FISZWMBEEDMN 1 AR | Symposium and Training Workshop: Yard and Station Capacity
BREBEHETIR Analysis of Conventional Railway Systems
y . S 5 550 2 X Y B i AR T B — THAS Y 7S Acth{ivemte?ts Exchtantge Sc;/-m-;:olsium: Consttructisn oft-SG
; ) intelligent transportation digital nerve center - Function
S | RIS E ¥ P g
Expansion and Refinement
e o Expert Consultation Meeting: Exploring General Strategies for
62 10A298 | HEBI2HRT BREMOBESRER | P 0058 SHON ee 91 IR ering seners = re s
e mproving Traffic - Related Air Pollution at Intersections
BEIRET ) BRI E proving
N N TN Exchange Meeting: A Study on the Mechanism of Low - Carbon
63 108298 | EBCOBEEBEIZ TR — LHon e ge reeting Y . :
Transportation Zones (The Northern Taiwan Session)
TS A MR Y T A AR B R A e Out.come Presentation ar.1d Training VY?rkshop: Using drone
b4 10H30H aerial photography and Al image recognition technology to study

RBERE | MFRRRFPERE R

traffic conflicts on roads
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Seminars and Achievements Promotion Activities

Expert and Scholar Symposium: The 2nd Expert and Scholar
Symposium on “Strategic Planning for the Net - Zero Transition

65 10430 (1/2) —RESRBEEI ) B2RBRBHE
R30H N ! - in the Automobile Cargo Transportation Industries (1/2) -
R
Strategy Framework Development”
. Exchange Meeting: A Study on the Mechanism of Low - Carbon
66 108308 | ERZOBERBIH BT — RsonS ge Tectng Y : :
Transportation Zones (The Central Taiwan Session)
Fg R TR | o e R Conference and Workshop: Confer_ence on th"e Application
67 10H30H N Technology Exchange and Promotion of the "Ocean Radar
BRRIEEIAE . .
Remote Sensing Workshop
B SR RS A AR B S IR SR Expert.ConsultaFion Meeting: Conservati.on and.Carbon
68 10H31H - Reduction Promotion Strategy of Transportation Stations and
Terminals as well as Hotel and Lodging Industry
s N N Exchange Meeting: A Study on the Mechanism of Low - Carbon
69 NBIE | ERSCBEEBMHZ FE SRR g ge Teetng y _ :
Transportation Zones (The Southern Taiwan Session)
Experts and Scholar Symposium: Digital Development Blueprint
70 NB1E | BB BREERES S REEES S per’s an P N P :
and Guidelines of Maritime and Port Industry
no | e | SRRERRmssEE ) —w | e eteaton and Al Apptcaton
EHRBM AR RS o ! PP
Results
o ssonm e A | ST 78 el S e 00 pr nd el
72 1NASE | 2 (2/3) —EuosmEs , goxEx | TP o me J
. through ISO 55001 in Railway Industry (2/3) - Performance
BEREHAE B
Measurement Model
. B8 TEZR X SHHEEFITMaaSEHB R, 78 | Taichung x Kaohsiung Hand-in-Hand MaaS Cross - Regional
B3| Inclusive Experience Event
74 11H8H BB L R ERE R Training Workshop: Road Traffic Safety Inspection
Outcome Presentation: The Impact of Traffic Environmental
TEOZGBREBESEHERMERERRE Characteristics at Intersections on Air Quality and the
75 118118 a5l a] — i OMZE 5 XETES] L KR | Development of Improvement Guidelines — Improvement
SDEEE ($£15) Guidelines for Traffic-Related Air Pollution at Intersections (1st
Session)
76 1MAB11H MaaSERMURISEHHEE R RREEAD Transport Operators Symposium: Inclusive Maa$S Services
. 1A126 ERIREBE R (G — #ERE SR ERIE LM | Workshop: Transportation Climate Change Risk Assessment —
%) Scope Definition
y N s . Experts and Scholar Symposium: The Advancement of Bridge
78 1MB13E | TERRUBH TEERRE , B%E perts an® > yme J
Inspection Assistance Tools
Expert and Scholar Symposium: The 2nd Expert and Scholar
79 1MB138 HEFEREENLEmE (1/2) —8E Symposium on “A Plan for Connecting Shared Modes and
MEE.FE%E@% B, BORERBEEHE Public Transportation (1/2) - Strategic Planning for Operation
Management”
- MA14E T3 FESPIBHESIERMIGERMERE Training Workshop:2024 Kinmen Harbor Structure Maintenance

Biller (%£2%)

and Management System Education and Training (2nd Session)
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AR~ BEYETRREE RV EIAARERE

Topic

Our institute, in collaboration with the Taiwan Railway
Engineering Society and CECI Engineering Consultants,

81 11H15 MIRASEMRE T 202488 R R EE A
H15E iii Inc., Taiwan, hosted the 2024 Railway Technology and Talent
ZEERTIE
Development Forum.
Outcome Presentation: The Impact of Traffic Environmental
TREROBRBEHFEHZTZRMELERNZ | Characteristics at Intersections on Air Quality and the
82 118188 FESIZHa] — B O3z 5 E1E85] 1 SR | Development of Improvement Guidelines - Improvement
NESZE (5285) Guidelines for Traffic-Related Air Pollution at Intersections (2nd
Session)
11818H s N N . : .
83 258 HE A TR B REIE R B Promotion of Green Transportation Life Style
84 1MAB19H 113411 B Z= T2 Seminar: November 2024 Air Transport Journal
NN . N Training Workshop: 2024 Harbor Structure Maintenance and
85 NBI9E | T1IEERIEYEEEIRRS , HEE ¢ P _ -
Management System Education and Training
G IR E =) Rt xperts and Scholar Symposium: Evaluation on the Development
- 1MB208 THMEE KBS OMARSRKRASS L B | Exp d Scholar Symp Eval he Develop
£ of Port Collaborative Decision Making System in Taiwan
a7 11B208 TMEH R RIS AR BB E T 1 2R Training Workshop: Yard and Station Capacity Analysis of
#HEE Conventional Railway Systems (2nd Session)
w | npng | PEERmERmERmmRmesmsi- | e e O anats (/0]
— BB R RS - ¢ ¢ ‘
general road conditions
K B R IR A e O R ConsuLtat‘ion Meet-ing: The Review an‘d‘ I?rospe-cts of
89 11825H s Transportation Operations and Management Division, Institute of
BAEE .
Transportation, MOTC
- 1B268 AR AE B KBTI R B | Training Workshop: The research and development achievements
R of intelligent drone patrol technology for commercial ports.
91 1MB268 T3 FEZEE BB E R EFRE DT NRIIME | Experts Symposium: Sharing & Discussion on Thematic Analysis
Erd=1 Outcomes of International Air Transport Database of 2024
o MA27E 13FZENIEAREITEREEH B MM — =M | Training Workshop: 2024 Taiwan Highway Capacity Analysis
] Software (Kaohsiung)
93 11A276 13 FEBERBRER EREINTNRIIME | Experts Symposium: Sharing & Discussion on Thematic Analysis
Er=— Outcomes of International Maritime Database of 2024
THIEMHTLDEH BN Z FEZEE | Experts Symposium: Construction of Railway Supply and Demand
94 118278 (2/2) —SERBMUDSHRIETABEAIZRIEZ | Diagnosis Digital Twin Software Platform (2/2) - A Research on
L e Railway Digital Twin Software Platform Framework
o5 11 A28E AP TEWMEZ2MAEXEBEIREERE , 258E | Consultation Meeting: The Review and Prospects of
= Transportation Safety Division, Institute of Transportation, MOTC
AFT TN TSR e A O R ConsuLtat.ion Mi.aetin-g: The. .Review énd Prospe.ct-s. of
96 1MH29H Transportation Engineering, Maritime and Air Transport Division,

1 R

Institute of Transportation, MOTC




Iazx\ B8 ‘

S|

R B Rk SR HE A ED

Seminars and Achievements Promotion Activities

Topic

Seminar: November 2024 Transportation operations and

97 11R29H8 113411 BiEsaAc < B BT A
Management Journal
A BRI E R Consultatlor_\ Meeting: The Review and Prospects-of The
98 12828 P Transportation Technology Research Center, Institute of
AR Transportation, MOTC
KPR T AR IR A s B R Consultati.on Meeting: The.Review a.nld'Prospe.cts of
99 12824 I Transportation Energy and Environment Division, Institute of
AR )
Transportation, MOTC
= - e - Training and Promoting Workshop: A study on Implementation
r 5 0 S 3 A 4 SImE
100 12838 £ 55001%&4%%7\%%%%%%&&% of Asset Management through ISO 55001 in Railway Industry-
ZHTE . BE R RIS
Performance Measurement Model
KPR B R A s E R Consultat.ion Mee.ting: The Review an.d.Fl’rospe.cts of
101 12H3H o e Transportation Planning and Land Transport Division, Institute of
BHAER )
Transportation, MOTC
KFT T EER R A s B R ConsuLtat-ion Meeting: The Revieyv an.d. I-3rospe‘cts of
102 12848 s Transportation Technology and Information Division, Institute of
AAEE .
Transportation, MOTC
r sk g e ASUE RS (DRTS) &8 Expert z'and Sch“'oAlal; Symfpos;um:fTQe 15:- E><pserttJ égd S(;h'(;lar
o mposium on “An Investigation o eration, Subsidy and Fare
103 12848 | A WABIERMESIE IR (2/2) —i | T o e o e omTe) e
. B N stem of Demand Responsive Transport Service cheme
BSUBAHIERY | B IRERBEESY y oeP yanse
(2/2) - Fare and Subsidy System
Outcome Presentation: Airport Airside Simulation and Analysis
104 12898 | THEBZEEBEANRS . RRRES Systom . Y
C RS R R S 22 B E A 2ution’:_e Prffesser;ttahgnfand Tralnl\lllng Worksl’:obp:[fb_Stltj.dy o.n
,( [N N ication of Safe erformance Managemen ectives in
105 12A9E | B (2/2) —ERSERASEERE , & | PPN O 020 /3] ok A
N N ailway State Safe rogram - Review of Focal Risk Areas
RHEREHER e e
and Risk Controls
TEPAREHEEARBEERASMRES L KR | Outcome Presentation: Electric Bus Smart Charging Management
106 128108 .
BWRE Service
ey . . Outcome Presentation: Marine Meteorological Observation Data
107 128108 TEEBRREBAERERERRERS ) g
in Port Areas.
TSRS S R AR T, %= Trair_1ing Worshop: 2024 Mr?\intenance and In?provement for_’ The
108 12810H . Marine Weather Information System of Taiwan International
BB IR
Ports
100 128178 T db FR R BRI Ok [ do B B S g AR B K 5 A Symposium and Training Workshop: The Series of Studies on the
7T BRI EEHLF R Regional Transportation Planning
- 128278 T AR SR JEF 3 R E R HETE | Expert and Scholar Consultation Meeting: The Development and

MR

Application of UAS in the Transportation Sector
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B ERMBIRBRIEIA RS " VAR SOBRRRRIRARES TS L B RIERARIF
TFEBSN  WEARTPHEM Y SEIR AHNIHES TSR R - MArRERE 2% -

Former Minister of Transportation and Communications Wang Kuo-tsai listened to the
Institute's report on the "Development of Reference Guidelines for the Installation of Road Traffic
Signs, Markings, and Signals™ project. In addition to directing adjustments to the annual work items,
he requested the Institute hold a workshop to gather opinions from various sectors regarding the
proposed reference guidelines, which would serve as a reference for future promotion.



AEILE

Memorabilia

RBHBERGEERENSFEIASHRTARN @ #HHEANER IEZEHRE 80U "F
S TREL > TR~ TRE) FARETH - EAPTEARREFEE  RELTTKEBERME
B IFESREHN E—TIRNEF  BEHEANERENEEGRE

K

1H8H On January 8, 2024, Director-General Yang Cheng-Chun of the Railway Bureau visited the
institute to discuss key issues of domestic rail transportation and proposed four main points—

demand, capacity, carbon reduction, and safety, as the basis for future collaboration. The Railway
Bureau and the institute will continue to engage in further cooperation through research projects
and meetings, aiming to enhance the quality of rail transportation in Taiwan.
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$ﬁﬁﬁé‘%i&?§;%§)ﬁl§ﬁi%¥APEC TREBENESHLIT. BTSRERRE - A iE'f?Hﬂ$FﬂtéE?ﬁclﬁ"APEC
E#HTENA (TPTWG) BAEHSEBRENAMESR/VAIIECHRH AR IERZIEE ﬂ%%EAPECEWW .
El~ B~ 880 3F 57 3% BEGERLINEIESIENEE/IVE (WIT) ~ BREEERTICO-ITS ~ BORERERRZE m&%q:
O (DRD) ~ HZEHPR ~ RESEERGE (ITS Taiwan) ~ EBERARFEANINIBITEIRE (Mobil lty asaSeNlce
MaaS) BINAERZ BUTILES - EREE « EXRRESHERTAPECE B i EMaa S BN IS A E AR B A AR IS
BEERR PR EEFES: -

The Institute of Transportation, MOTC (IoT), hosted the APEC Conference on Exploring the New Age for Mobility
Integration (second international forum) at the Grand Hi-Lai Hotel in Kaohsiung. The loT proposed the forum, which
represents Taiwan in the Intermodal and Intelligent Transportation Systems Experts Group (IIEG) of the APEC Transportation
Working Group (TPTWG). Forum participants included Australia, Indonesia, Japan, South Korea, the Philippines, Thailand,
the United States, and Vietnam. In addition, the Women in Transport Taskforce (WIT), ERTICO-ITS, The Center for Disabilities
Research and Capacity Development (DRD), Shared Mobility Center, ITS Taiwan, EasyCard Corporation, and other domestic
and foreign Mobility as a Service (MAAS) related governmental agencies, experts, scholars, and industrial representatives
attended the conference to discuss challenges and visions for promoting cross-domain cooperation in MaaS and providing

inclusive services.

1H18-19H
APl Conferen
on E:ploring the New Age for Mobili 3
FREFABTEAF o TBARHRETEN RS R L RS -
The Pingtung County Government and the Institute of Transportation signed a licensing
agreement for the research outcome of the “General Taxi Reservation Integration System.”
18248

(R TTTTY
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EEZE5C=EEvent

ARTEPERERZB TRREMASHERARE METHER OB RHIRARS N EFRMETE L - 30880
BREMBBIRRUREG - WA REMITEREEWE - BRAR - Bl (%) skEEERSEN

150 AFERIZE -

The Institute and the Taiwan Institute of Traffic Engineers jointly organized the "Workshop
on Enhancing Road Traffic Sign, Marking, and Signal Improvement Measures.” Deputy Minister
of Transportation and Communications Chen Yen-Po graced the event with his opening remarks,
and approximately 150 participants from central and local road authorities, consulting companies,
relevant public (associations), and private organizations joined the workshop.

AR ﬁ&lﬁ*‘%mo%*i-%
29 AEER | IS

HALTHEATEARTER B RETANES R ) ITRARREEQ -

The New Taipei City Government and the Institute of Transportation signed a licensing
agreement for the research outcome of the "General Taxi Reservation Integration System.”

RRMERTRILHA G

B R0 L L e

ERANEA AN

e

LE - HEAMATARITSEAERARAL - ME 5104
2ﬁ165 SN RERAE S AL, REER])
otw :
CHRANLTASLAGIBFIIATARL LT TR

DA 2250 L L
BE RN G RAR A R o
hAFAmEELL
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EEZE5C=EEvent

ERTHHATEARTER TBAFRETANES RS

The Taichung City Government and the Institute of

1 WTERRRIREEL -

Transportation signed a licensing agreement

for the research outcome of the “General Taxi Reservation Integration System.”
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BRAGHREWZE20E "2050FFHHR,
CARBEBAARARRBERAEGRETDES - Ll T EEERGreen
MMEREWE REATERES R RRAROBNRESZER  MEBBIFFRET - B8N EEMEE
BREARBRE  SEREEEUELERSE - AMEBEEATR  SIRERIFTR - REEZEWERT -

IBEB
HERE
Tomorrow | RBEREE X BRHEBAZREHI KR - ABBEREBT - REBEMRBE=REH

A
o

The Ministry of Transportation and Communications (MOTC), in collaboration with private-
sector partners, co-curated the "MOTC Pavilion” at the 2nd “2050 Net-Zero City Exhibition,”
jointly organized by the National Development Council and the Taipei Computer Association. This
year’s exhibition, planned by the Institute of Transportation and the Department of Planning and
Coordination of the MOTC, centered on the theme “Electric Power Drives a Green Tomorrow,”
showcasing three major focus areas: the progress in promoting electric buses, the development of
charging infrastructure, and charging information services. Secretary-General to the President Lin
Chia-Lung and Executive Yuan Vice Premier Cheng Wen-Tsan visited the MOTC pavilion and posed
for commemorative photos, received by Director-General Lin Chi-Kuo. In addition, MOTC Minister
Wang Kwo-Tsai, Deputy Minister Chen Yen-Po, and Secretary-General Huang He-Ting also visited
the pavilion and were received by Deputy Director-General Wang Mu-Han, Deputy Director-General
Su Cheng-Wei, and Secretary-General Chen Chi-Hwa of the Institute.

3A19H

7
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3H14H Our institute presented the project “Development and Application of Inspection Tools for
Narrow Spaces beneath Bridge Girders” at the Ministry Affairs Meeting with the aim of promoting
the inspection tools developed by our institute for use by affiliated agencies in relevant engineering
inspection operations.

2024 B THRATEE T EMARIK — 2024 T ZEPIGBREERE , - MERBIRFHHZERRIE
(Urban Air Mobility ) 265 REBIRNSMNES B EEAL - HEIRFIRIRUAMBIRTAR 738 R8I B BIHEED SR
B o

At the 2024 Smart City Summit & Expo, the "Leading the Future - 2024 Urban Air Mobility
(UAM) International Forum™ was held, bringing together leading UAM operators from benchmark
international cities, as well as domestic and international representatives from industry,
government, academia, and research institutions. The forum aimed to explore future trends in
innovative UAM services and discuss strategic approaches for advancing Urban Air Mobility in
Taiwan.
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SEIAPECEH TE/N A (TPTWG) 2024FBURFBERMEZE (Virtual Thematic Sessions ) » #BHIAR
BEIPEEBEMAGRN 0 BEFEEHEEIHEEBCRTERESS

(1) 448 P BESEZ/NE (MEG) @ THRFFEESHE - REHKEFERRERS (Supporting
the Identification and Integration of New, Emerging, Smart, and Sustainable Maritime
Technologies and Services) |

(2) 4B98 : ZmEFRZ/NE (AEG) @ "TMAMZTRLL @ MAAREKAELE (Unmanned Aerial
Systems (UAS) : Flightpath to the Future) |

(3) 4B11H: EAERREEIERARAESR/NAE (IIEG) @ "HEEMRIRNE AT LM EE
A (Improving Accessibility and Inclusivity in the Use of New and Emerging Transport
Technologies) |

(4) 4B168 @ BEEHZVNE (LEG) @ TEEZE2ZHENE | APECEBINERIEE - #14HR
1 / ZPERGES (Digital Solutions for Road Safety: Towards Smart, Resilient, and Low/Zero
Emissions Transport in the APEC Region) |

The Institute of Transportation, MOTC (loT) participated in APEC TPTWG 2024 Virtual Thematic
Meetings and assisted MOTC in engaging with relevant working groups and gaining insights into
recent development trends and key policy developments in the international transportation fields:

(1) April 4 — Maritime Experts Group (MEG]: “Supporting the Identification and Integration

4R4H of New, Emerging, Smart, and Sustainable Maritime Technologies and Services.”
78 (2)  April 9 — Aviation Experts Group (AEG): “Unmanned Aerial Systems (UAS): Flightpath to
18 the Future.”
16H (3)  April 11 — Intermodal and Intelligent Transportation Systems Experts Group (IIEG):
“Improving Accessibility and Inclusivity in the Use of New and Emerging Transport
Technologies.”
(4)  April 16 — Land Experts Group (LEG]: "Digital Solutions for Road Safety: Towards Smart,
Resilient, and Low/Zero Emissions Transport in the APEC Region.”
(IIEG VTS, upper right speaker is Mr. Jason Chen, Associate researcher of 10T)
AUSShara, % Joh hetin,
1w e
19CTEH,. Kk BRHRELES
T
Fr o
(IEGBEREEEZZ » A LRAXFRAERIMFEERE)
BRI ARFMRER T HEFE1SREERAEGILEAABEREE ) 5= - ARIEES
RBEXREFZQES  ABARAERMBREERERESRABKBBREGLEANABERNEERE -
4A128 At the instruction of the Ministry of Transportation and Communications (MOTC]J, a review

proposal titled “18 Operating Cost Categories and Basic Fare per Passenger-Kilometer for Freeway
Bus Services” was submitted by the Highway Bureau. The MOTC convened the Transportation Fare
Review Committee, which resolved to approve the Highway Bureau’s proposed adjustment to the
basic fare per passenger-kilometer for freeway segments of Freeway bus routes.
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Deputy Minister Lin Kuo-Shian of the Ministry of Transportation and Communications presided over the
second advisory committee meeting for the “Service Upgrade Plan 2.0 for Regional Transportation Development
Centers” (2023-2024). During the meeting, the six regional centers presented key reports on the following
topics: “Observations on Trends and Issues in Regional Public Transportation Development,” “Trends in the
Development of the Executive Yuan's TPASS Commuter Monthly Pass Program,” “Challenges and Short-,
Medium-, and Long-term Strategies for Intercity and Urban Public Transportation within Regions,” and
“Analysis of Local Road Traffic Safety Issues and Capacity Building for Traffic Safety Expertise.” Following the
presentations, advisory committee members provided guidance and professional recommendations.

4H22H

MEHBUTEARTSEK TR RTRR A RS ) IR -

The Taoyuan City Government and the Institute of Transportation signed a licensing agreement for the
research outcome of the “General Taxi Reservation Integration System.”
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Deputy Director Wang Mu-Han of the Institute chaired the "Safety management of electric Mobility Aiding
Facilities on roads” symposium on May 2, 2024. This symposium invited experts, scholars, non-governmental
organizations, central government agencies, local governments, assistive device manufacturers, and public
transportation operators to participate and discuss four major themes: "Positioning of Electric Assistive
Devices,” "User Behavior,” "Specification Inspection,” and "Public Transportation Connection.” Following the
symposium, the Institute summarized directional recommendations and submitted them to the Ministry of
Transportation and Communications for reference.

5H2H

SZACHBUTEARTEK MBS RS ) RIS -

The Taipei City Government and the Institute of Transportation signed a licensing agreement for the
research outcome of the “General Taxi Reservation Integration System.”
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5H14H Attended the 2023 Executive Yuan Disaster Prevention and Resilience Technology Program Results

Exchange Meeting and presented the Research on Disaster Prevention Applications for Port and Coastal
Environments results.
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The Tainan City Government and the Institute of Transportation signed a licensing agreement for the
research outcome of the “General Taxi Reservation Integration System.”
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"The Institute convened the 32nd meeting of the Working Group on the 'External Transportation System’
5H22H under the Core Project of the Taoyuan Aerotropolis. In addition to continuing to track the progress of listed
projects and follow up on resolutions, the meeting also included joint discussions on topics such as the
‘Proposed Solutions for Multi-Intersection Issues Following the Opening of New Provincial Highway 15 and New
Provincial Highway 4," and the 'Planning Proposal for the Northward Extension Corridor of Provincial Highway 31
and Its Connection to Freeway 1A." These efforts aim to ensure the smooth implementation of various projects
and to help the external transportation system of the Aerotropolis achieve its intended benefits.
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The institute responded to the Tourism Administration’s "2024 World Bicycle Day — National Cycling
Response Event” and participated in cycling events at two sections in Taichung and Su'ao.

6H1H
FERFEREAPTIE TBATERTENES R ) RIS -
The Ministry of Health and Welfare and the Institute of Transportation signed a licensing agreement for
the research outcome of the “General Taxi Reservation Integration System.”
6148
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The institute held four sessions of the “Guidelines for the Installation of Signs and Markings for Round-
Island and Diversified Bicycle Routes (including alternative routes)” briefing and discussion meetings in the
northern, central, southern, and eastern regions. The meetings explained the guidelines of signs and markings
for round-island routes (including alternative routes) and diversified routes, case studies of implementations,
and common errors. Additionally, workshops were held to select examples for group discussions. Participants
also engaged in on-site cycling for the southern and eastern sessions to review the routes. Each session had
approximately 40-80 participants, allowing the planning and implementation units of each bicycle route to
become familiar with the principles and regulations for signage and markings, ensuring consistency in the
identification and setup standards of bicycle route systems.

6H3H
6F13H
6H14H
68198
+ PR BIIIR A
6A11H ARTMEBIFTREERFE113F6A21 BTG 2 SRIMAS - MEREARRBREEOAITERERER
Al
128
138 Director Lin Chi-Kuo led a delegation from the Institute to attend the pre-Executive Yuan meeting on
June 21, 2024, where they reported to former Minister Lee Meng-yen on the principles for improving pedestrian
148 spaces at intersections.
AFTHAR T2023F ZERRIELRSCRTFREMTERFR, - RHARRE - SRAKRE - 2EBHERN
BRATRIGEERBMAHENH TR EEAIARRE] « RETRMEEEEC2EMRIR -
6H18H Our institute has published the 2023 Annual Report on Atmospheric Corrosion and Deterioration

Factors in Taiwan, providing a valuable reference for the Directorate General of Highways, Freeway Bureau,
Taiwan International Ports Corporation, and other transportation-related agencies in planning, designing, and
managing the corrosion protection of metal components in public infrastructure projects.
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6H21H Conducted the first session of the “Climate Change Adaptation Training Series,” covering topics on “Climate
Risk Decision-Support Information” and “Introduction and Application of Climate Change Scenario Data.”
This training strengthened the professional adaptation knowledge and skills of personnel from transportation
management agencies. Approximately 50 participants attended, including representatives from the Ministry of
Transportation and its affiliated agencies, metro companies, and transportation consulting firms.

AR HERIFTR RS ERZIMTERRERGLE S - FPTREAERMEN " PR EFHEETAR
2 WERAFTRBIRYE T OAITERRERA ) B o

Director Lin Chi-Kuo led a delegation from the Institute to accompany the press conference following the
Executive Yuan meeting. During the press conference, former Minister Lee Meng-yen gave a briefing on "Central
and Local Governments Working Together to Protect Pedestrian Safety” and played an animation produced with
the Institute’s assistance on the "Principles for Improving Pedestrian Spaces at Intersections.”

6H21H

BT EEARREBER TR AT @A ARR - SERER TRt BRI ORME gk
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7838 Former Minister of the MOTC Li Meng-Yen invited the Department of Railways, Highways, and Road Safety,
the institute, the Freeway Bureau, the Highway Bureau, and the Railway Bureau to hold a meeting on the “External
Transportation Issues of the Shalun Green Energy Science City”. The institute provided a briefing on the project background,
road traffic analysis, relevant transportation plans, recommendations for future implementation, and responses to proposals
from the Tainan City Government.

EARMERIFTRE B2 IMTBIRES VRS - RESER®E TARAEHKERBETERTEN4-1175F) ) I
BAR  WNEEBINTEES © AEESRAZERR -

7H4H The Director General of Institute of Transportation, Lin, Chi-Kuo, led staffs to attend the 3911th Executive Yuan
meeting to report the content of “Highway Public Transportation Sustainability and Traffic Equality Plan (2015-2018)" on
behalf of Ministry of Transportation and Communications as well as explain the content of the plan to the media in the
Executive Yuan press conference after the meeting.

RETRZBABEE 1923 RE B R MIBR T REBTHEREL THAERERE (SBTHBEEN®K) MEE
Wi FEERRRFEEEESIE - DIBTEEAR 7l - BB CRESEE  SEEITERERRBTERTRA
HE -

7R
R1TH The institute reported the “ National Cycling Route Upgrade and Diversified Route Integration Project (including

bicycle lane signs and markings]" at the 1923rd MOTC's meeting. Former Minister Lee Meng-Yen requested that relevant
agencies to push forward the project, with a focus on upgrading bicycle lanes, localization, and internationalization, aiming to
make Taiwan a leading country for cycling.

190



7H31H
8H7H
9H6H

10H18H

8H1H

8H7H

ABHLE

Memorabilia

AATAEZBERMAR TERBIESRASRS KBRS EIEERIVE ) B1-0REF . - mERERIFT
RIEEBEA 7 T SEHRHARIS S =R E T O BRRGEREREMRTE . TAETATERESN
RFEREHE ) - "EAHRCRTITAFRERBRAMNTE ) - " EHRERARBERE AN
FHE2 0EMETE ,  THICTTHEERSARSEEMNETE ) © DRI Rt BRI E
MEIHREUT AZROEREEE ) © TRERAB2LUERERSVEGRM T BoRESCERSEE, © TREE
MEENEARY, - "REBRIBEBMEREFREETREIRTE , ~ TRERBIS190REIRS DIEHESR
REELRE, -

The Institute, as commissioned by the Ministry of Transportation and Communications, convened the 1st
to 4th meetings of the "Review and Amendment Deliberation Committee for the Regulations for Road Traffic
Signs, Markings, and Signals.” Deputy Director Wang Mu-Han served as the convener, and the discussions
covered the "Pilot Project for Markings-Based Roundabout at the Wunheng 3rd Road and Guangxi Road
Intersection in Cianjhen District, Kaohsiung City,” "Whether to Increase the Green Background Width of Green
Pedestrian Crossings,” "Taipei City's Expanded Pilot Project for Color-Marked Pedestrian Crossings,” "Taipei
City's Pilot Project 2.0 for Shared Motorcycle and Large Heavy Motorcycle Parking Spaces,” "New Taipei City's
Pilot Project for Exclusive Parking Space Markings for Shared Vehicles,” "Review Report on the Effectiveness
of Penghu County’'s Preformed Pavement Blocks Pilot Project,” "Distance between Stop Lines and Pedestrian
Crossings,” "Ambiguity Regarding Accident Records in Article 226, Paragraph 6 of the Regulations Concerning
the Necessary Conditions for Setting Up Signals,” "Unclear Meaning and Location of Road Edge Lines,”
"Regulations for Signal Light Changes in Article 231, Paragraph 4 of the Regulations,” and "Regulations for
Parking Spaces for Persons with Disabilities in Article 190, Paragraph 6 of the Regulations.”

PR T AEREEIETIERIIEE ) BXERBBEIIR - ER TRERBHNATHRENEE, © TR
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Conducted the second session of the “Climate Change Adaptation Training Series,” covering topics on
“Content and Interpretation of Climate Services” and “Examples of Climate Change Adaptation Guidelines.”
This training enhanced the professional adaptation knowledge and skills of personnel from transportation
management agencies. Approximately 30 participants attended, including representatives from the Ministry of
Transportation and its affiliated agencies, metro companies, and transportation consulting firms.

RIEEFERERIBIRASKK KA » AP - AR~ AKRF - #EREH T eEE i NERIERIES|
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BRIEHEATRIHRAA -

Former Minister of the MOTC Li Meng-Yen invited the Department of Railways, Highways, and Road
Safety, the institute, the Freeway Bureau, the Highway Bureau, and the Railway Bureau to hold an "Evaluation
Meeting on Adding Ramp Access Roads to Taichung High Speed Rail Station.” The institute provided a briefing
on handling the "High Speed Rail Entertainment Shopping City BOT Access Road Project” convened by Deputy
Minister Chen, Yen-Po, on the morning of July 2 (Tuesday).
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The institute assisted the MOTC in planning and participating in the "2024 Asia-Pacific Sustainable
Action Expo” hosted by the Taiwan Institute for Sustainable Energy with the theme of "Net-Zero Green Living,
Sustainable Progress”, coordinating relevant units to exhibit the results of promoting sustainable transportation,
and explained the exhibition plan and content to the media at the MOTC's regular press conference. To win
the 2024 Green Design Award of the “2024 Asia Pacific Sustainable Action Expo and practice the concept of
sustainable action, our booth was constructed based on the 3R principle when planning the booth, and the 2021
Sustainable Exhibition Guidelines were referred to. The exhibition hall won the highest honor, the Platinum
Award.

8H8H
9H10H

AFT2IN2024F 87 BAPECREIR TIF/VHREIRE 24t ®2E53% (ESCI) #E(2024 6th APEC Energy Smart
Communities Initiative (ESCI) » LU "&E ~ JKENSEVABR IS E | BIEEEWHAEREEIARR ) FElE
R PERESURERISREE - APECEMBE M AATKE HFE6 A 13 AN MMER HETHY2024APEC-ESCIAZEE
BRI AATFMAERIFT R RS F{E48 - W1 3(BEAPECASEEE D =R FE S LR AR -

Our organization participated in the 2024 6th APEC Energy Smart Communities Initiative (ESCI)
competition with the proposal titled "Smart and Sustainable Electric Bus Solutions: Shaping the Future of
Energy Management in Smart Cities.” We were awarded the Gold Medal in the Smart Transportation category.
The APEC organizing committee invited our representatives to attend the award ceremony on August 13 in Lima,
Peru. Our director, Lin Chi-Kuo, led the team to receive the award and shared our country’s project vision and
successful experiences with representatives from 13 APEC economies.

8A13H %

APEC PERU

192



8H26H

8H26H

ABHLE

Memorabilia

AFTE TR TEE — B RACREIS BRI, EREEIRIERA - R ER eI
(A S EEEAEE - 2R EIE OB AR BIR (1) « EAT EMIERIRRI AR S0 A
2 -

Held the “"Adaptation Implementation Practice — Practical Exercise on Transportation System Adaptation
Guidelines” workshop. Through hands-on exercises, this workshop enhanced the professional adaptation
knowledge and skills of personnel from transportation management agencies. Approximately 30 participants
attended, including representatives from the Ministry of Transportation and its affiliated agencies, metro
companies, and transportation consulting firms.

AP TEBREAEEBIFEEAT T ) SAEATRER T UAVRSOR A B ZE RS AT IO R A R e B
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The institute’s project titled “UAV Image Mapping and Spatial Information Technology for Intelligent
Inspection and Sustainable Operation of Port Infrastructure,” part of the “Research on Intelligent Image
Recognition Technology in Port Areas” initiative, was awarded the Top Excellence Award in the 1st Sustainable
Application of Spatial Information Award by the Chinese Society for Geographic Information Systems. The award
ceremony took place on August 28 during the 42nd Surveying and Spatial Information Conference.
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The APEC International Conference on “Promoting and Addressing Challenges of Cross-sector Resource
Integration in Rural Public Transportation” was hosted by the I0OT and the Central Regional Transportation
Development Research Center. APEC member states including Japan, Australia, South Korea, Vietnam, the
United States, and Chinese Taipei from the industry-government-university-research domain were invited to
participate in the conference. They shared their experiences and recommendations for incorporating emerging
technologies into rural public transportation, integrating cross-sector resources, and promoting the feasibility
and inclusiveness of rural public transportation, all with the goal of improving the quality of rural public
transportation services.

APEC Conference on

Prometing and Addressing Challenges of
Asia-Pacific Cross-Sector Resource Integration
Economic Cooperation  in Rural Public Transportation.
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9H6H As instructed by the Ministry of Transportation and Communications, the Institute assisted the Ministry
in reviewing regulations and deliberating on new-style sign, marking, and signal pilot project applications and
effectiveness analysis reports submitted by various road authorities. The third meeting was held this month,
chaired by Deputy Director Wang Mu-Han, to discuss three issues: "Distance between Stop Lines and Pedestrian
Crossings,” "Ambiguity Regarding Accident Records in Article 226, Paragraph 6 of the Regulations Concerning

the Necessary Conditions for Setting Up Signals,” and "Unclear Meaning and Location of Road Edge Lines.”

MBS RRHBEARAT AR BRSO HEFRME " RSP OBERRBRE  BEW2 8 RS
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Deputy Minister Lin Kuo-Shian attended and delivered remarks at the “Joint Achievement
Presentation of Regional Transportation Development Centers,” co-hosted by the Institute and
the six regional centers. He also toured the exhibition area showcasing key accomplishments of
the regional centers. The presentation focused on four major topics: promoting integrated public
transportation resources in remote areas, restructuring bus route networks and operational model
planning, enhancing local governments’ professional capacity in traffic safety, and each region’s
observations on transportation development trends and blueprint for public transportation living
circles. Experts and stakeholders from industry, government, academia, and research institutions
participated in discussions on the future direction of public transportation development and road
traffic safety improvements.
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Conducted the third session of the “Climate Change Adaptation Training Series,” covering topics on
“Climate Change Risk Assessment Criteria and Implementation Procedures” and “Integrated Concepts of
Adaptation.” This training strengthened the professional adaptation knowledge and skills of personnel from
transportation management agencies. Approximately 30 participants attended, including representatives from
the Ministry of Transportation and its affiliated agencies, Taiwan High-Speed Rail Corporation, metro companies,
and transportation consulting firms.

9H30H

"TAPECESL B TR/ VS (TPTWGS4) | 1220244793308 2108 2 A HARIRHTHRAPECHSE g2 EiCopthorne
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TEEE %O (Maritime Single Window in Chinese Taipei) 5 ~ "SR ESE LR — SRR ERER
HHRFHCER (Chinese Taipei's innovative E- Bus Solution: Enhancing Efficiency Through Automated Smart Charging) 4 ~ @46
NHBHEISERESHBEEE ) BETEPEERE (Promoting and Addressing Challenges of Cross-Sector Resource
Integration in Rural Public Transportation)  ~ "ZEsIBEEENE-FRMEBES (ATM) LRIEN (Resilience in Air Traffic
Management - ATMS' 4 Level Backup) | * HEIEER ABNEPESSEREFTHRN  BEmEZmTs

APEC TPTWG 54th meeting was held in person from September 30 to October 2, 2024, at the APEC secretariat and
Copthorne King's Hotel in Singapore. The Chinese Taipei delegation, consisting of 21 members, participated in various expert
group sessions to present updates on Chinese Taipei's TPTWG project proposals and share recent policy achievements. Four
presentations were delivered:

1. "Maritime Single Window in Chinese Taipei".

2. "Chinese Taipei's innovative E-Bus Solution: Enhancing Efficiency Through Automated Smart Charging” (the
implementation results of a self-funded project).

3. "Promoting and Addressing Challenges of Cross-Sector Resource Integration in Rural Public Transportation.”

4. "Resilience in Air Traffic Management - ATMS' 4 Level Backup.”

9H30H~10H2H

Delegates from Chinese Taipei actively engaged with representatives from other member economies throughout the
meeting, successfully completing their mission.

(TPTWGS4EAE X FREAEER)
(Group Photo of the Delegation at TPTWG54)
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The institute held the "2024 Taiwan Highway Capacity Analysis Software Training Workshop™ in Taipei
and Kaohsiung City, with more than 50 personnel from the Highway Bureau, county and city government
transportation bureaus, engineering consulting companies, and traffic technician offices participating. Through
actual computer operation and example exercises, users’ practical application is enhanced, and feedback on
usage experience is exchanged for reference for subsequent software improvements.
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Deputy Minister of the MOTC Wu, Sheng-Yuan invited the Department of Accounting, the Department of
Industrial Development and International Affairs for Transportation, the Department of Railways, Highways, and
Road Safety, the Department of Planning and Coordination, the Post Company, and the institute to hold a review
meeting on the implementation of the “Postal Logistics Park (Airport MRT A7 Station) Construction Plan”. The
institute was attended by Chief Secretary Chen, Chi-Hwa and the staff, and provided a briefing on the "Postal
Logistics Park External Transportation Planning™.
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Minister of the MOTC Chen, Shih-Kai invited the Department of Railways, Highways, and Road Safety,
the Freeway Bureau, the Highway Bureau, the Railway Bureau, and the institute to hold a "Pre-conference on
the Establishment of Interchanges in the Taichung High Speed Rail Special Zone". The institute was attended
by Director Lin, Chi-Kuo and the staff, and provided a briefing on the "Evaluation of the Establishment of
Interchanges in the Taichung High Speed Rail Special Zone".
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The Institute held a demonstration course and results presentation for the "Professional Capacity
Development for Road Safety Enhancement” collaborative research project, with a total of 70 participants.
These included personnel from central government agencies (the Department of Road Administration
and Traffic Safety of the Ministry of Transportation and Communications, the National Land Management
Agency of the Ministry of the Interior), members of county/city road safety councils (including representatives
from transportation, public works, education, promotion, and police departments), regional transportation
development research centers, the Taiwan Institute of Traffic Engineers, and consulting companies - road safety
practitioners from industry, government, academia, and research institutions who participated in the course and
shared their suggestions and expectations for future courses.
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The institute held a presentation on the research findings of "The Study of the Public Charger’s Demand
Assessment for Electric Vehicles”. The presentation included an overview of the modeling framework
for assessing public charging infrastructure needs and a demonstration of the "Public Charging Station
Demand Assessment Tool". The demonstration utilized practical examples to familiarize users with the tool’s
operation. Approximately 30 representatives from organizations such as the Ministry of Economic Affairs
(Energy Administration), the Department of Railways, Highways and Road Safety, the Department of Public
Transportation and Supervision, the Highway Bureau, country and city governments, and Taiwan Power
Company participated. Feedback and insights gathered through the exchange of ideas will serve as the basis for
future research and the enhancement and optimization of the analysis software.”
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Our Director-General Lin Chi-Kuo was invited to speak at the “2024 4th Taiwan Climate Action Expo
- Central Taiwan Green Transportation Forum.” Delivering a presentation titled “Strategies and Actions of
the Ministry of Transportation and Communications in Promoting Net-Zero Emissions in Transportation,” he
elaborated on the MOTC's planning strategies, implementation measures, and achievements in promoting
vehicle electrification and developing a green transportation network.
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Our institute convened the 2024 Editorial Advisory Meeting for the Transportation Planning Quarterly,
reporting on the editorial operations and manuscript management of 2023, and discussing related matters to
support and inform the continued advancement of the journal's editorial work.
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The institute organized the "2024 Matsu Research Project Results Sharing and System Education
Training,” which was held at the Lienchiang County Port Affairs Office. During the event, the institute presented
the results of its marine meteorological monitoring in the Matsu area. It demonstrated the enhanced
functionalities of the Matsu Marine Information System and the Port Structure Maintenance Management
Information System. A total of 18 personnel from the Lienchiang County Government and the Lienchiang County
Port Affairs Office, who are directly involved in the practical application of these systems, participated in the
event.
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Conducted the fourth session of the “Climate Change Adaptation Training Series,” covering topics on
“Environmental Justice Issues in Transportation System Adaptation” and “Case Studies on the Application
of Climate Services in Adaptation.” This training enhanced the professional adaptation knowledge and skills
of personnel from transportation management agencies. Approximately 20 participants attended, including
representatives from the Ministry of Transportation and its affiliated agencies, metro companies, and
transportation consulting firms
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The institute in collaboration with the Railway Bureau held a symposium and training workshop of the
“Yard and Station Capacity Analysis of Conventional Railway Systems,” introduced the outcomes and practical
applications, the capacity analysis model of the “Intercity Railway Capacity Analysis and Application Research,”
to promote the outcomes of railway capacity analysis software development. Approximately 20 participants
attended the symposium and training workshop, including representatives from the Railway Bureau, local
governments, university students, and major consulting firms. The feedback during the session will serve as a
basis for future research and further optimization of the analysis software.
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The Institute held a results presentation and educational training for the "Applying Drone Aerial
Photography for Road Traffic Conflict Analysis™ collaborative research project. Attendees included
representatives from central and local road and traffic management authorities, consulting companies, regional
transportation development research centers, and public/academic associations, with a total of 123 participants
both in person and online. The training content covered drone aerial photography and traffic analysis
applications on long road segments, deep learning for identifying aerial images, traffic risk behavior analysis,

and explanations of the software's basic functions and operation using real road case studies.
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The Institute of Transportation (1.0.T.) hosted the “Taiwan's Marine Radar Remote Sensing Workshop,” a
technical exchange and results dissemination event. Approximately 25 participants from relevant government
agencies and institutions—including the Ocean Affairs Council, National Academy of Marine Research, Maritime
and Port Bureau of the Ministry of Transportation and Communications, Central Weather Administration, and
Taiwan International Ports Corporation—were invited to attend. The workshop featured presentations on the
application of microwave and phased array radar technologies in numerical oil spill dispersion forecasting
and drifting target identification, supporting port disaster response, maritime search and rescue, and marine
pollution prevention. Additionally, tsunami monitoring was introduced as an early warning tool for port disasters,
along with strategies for establishing port safety alert systems and coastal protection mechanisms. The event
aimed to advance marine meteorological surveys in commercial port areas and promote the development and
application of radar remote sensing technologies.
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The Institute held "Road Traffic Safety Inspection Educational Training,” inviting participants from road
authorities at all levels, consulting companies, traffic engineers, and private organizations, with approximately
107 attendees. The training content focused on the Institute's research findings in the "Road Traffic Safety
Inspection Checklist” and "Road Traffic Safety Inspection Handbook,” enabling participants to understand how
to apply them. It also included introductions to the "Road Safety Audit System” and the "Road Traffic Safety
Inspection System,” starting from the development framework of Taiwan's road safety audit system to outline
the future promotion blueprint.
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Held the “Climate Change Risk Assessment Scoping Workshop for Transportation.” Through hands-
on exercises, this workshop enhanced the professional adaptation knowledge and skills of personnel from
transportation management agencies. Approximately 30 participants attended, including representatives from
the Ministry of Transportation and its affiliated agencies, as well as transportation consulting firms.
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In partnership with the Taiwan Railways Engineering Society and CECI Engineering Consultants, Inc.,
the institute co-organized the “2024 Railway Technology, Innovation, and Talent Development Forum.” The
event brought together over 80 participants, including representatives from the Railway Bureau, Taiwan
Railways Corporation, metro companies nationwide, consulting firms, and academic institutions. Through
exchanges between experts and scholars from both Taiwan and Japan, the forum aimed to present future
recommendations on key issues such as railway sustainability, tourism development, and talent cultivation.
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The institute held a training workshop on the "Transportation Planning Support System”, with 19

11A15H participants, including representatives from the Highway Bureau, the Urban and Rural Development Branch
of the National Land Management Agency, the Ministry of the Interior, county and city governments, and the

Regional Transportation Development Research Center. The transport planning support system architecture,

functions and the results of this year’'s enhanced spatial information map platform were introduced. Through

educational training courses, the construction results were promoted, the sharing and application of public

transport planning resources were promoted, and feedback from exchanges of opinions was used as a reference
for subsequent system development and optimization.
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The Institute, in collaboration with Feng Chia University, held the “Consensus Workshop
on Leveraging Technology to Improve Holiday Traffic Management” at Room 202 of the GIS
MOTC Convention Center. The event opened with remarks by Director General Huang Hsin-
Hsun and Institute Director Lin Chi-Kuo. It brought together experts from the ICT industry and
transportation sector for in-depth discussions. A design thinking workshop was also conducted
to guide participants from various road authorities in identifying key challenges in holiday traffic
management.
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The research results of our 2023 in-house project, Performance Assessment on Geotextile Protection
Construction Method (2/4) - Establishment and Analysis of Numerical Model for Bridge Foundation Scour, were
presented in the paper Establishment of a 3D Numerical Flume Model for the Ding-Shaped Block Woven Fabric
Scour Protection Method, which was awarded the 2024 “Best Paper Award” by the Chinese Association for
Roads.
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In collaboration with the Railway Bureau, the institute held a training workshop of the “Yard and Station
Capacity Analysis of Conventional Railway Systems (2nd Session),” introducing the capacity analysis software
and case studies. Approximately 20 participants attended the training workshop, including representatives
from the Railway Bureau, the Taiwan Railway Corporation, local governments, university students, and
major consulting firms. The feedback during the session will serve as a basis for future research and further
optimization of the analysis software.
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The Institute held a results presentation for the " Develop Reference Guidance for the Installation of
Road Traffic Signs, Markings, and Signals—General Road Conditions " project. Approximately 70 participants
enthusiastically participated, including representatives from road authorities at all levels, consulting companies,
traffic engineers, and private organizations.
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Director Lin, Chi-Kuo of the Institute of Transportation chairing the advisory meeting “Review and Outlook
of Transportation Operations and Management Division.” During the meeting, Division Chief Liao, Chin-Chih
presented the division's mandates and key operational focus, highlighted major achievements and applications
to date, and conducted a comprehensive analysis of significant socio-economic development trends as well as
emerging challenges in transportation operations and management. The meeting concluded with the proposal
of a research and development plan extending through 2030. By gathering insights and recommendations from
experts across the public, private, academic, and research sectors, the advisory meeting served as a critical

reference for formulating future research directions aligned with upcoming policy needs.
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An educational training session on the " Research and Development Results of Intelligent UAV Inspection
Technology for Port Areas * was held at the NTU Hospital International Convention Center. The session shared
technologies related to unmanned vehicles and control logic suitable for port environments, automated image
detection technology (with Taipei Port as a case study), as well as the operation of an image management
and analysis platform for unmanned vehicles. The current development trends of emerging Al technologies
domestically and internationally were also presented. Participating organizations included the Maritime and
Port Bureau of the Ministry of Transportation and Communications, Taiwan International Ports Corporation,
National Center for Research on Earthquake Engineering, the Al Research Center jointly established by NTU's
Department of Civil Engineering, the Taiwan Association for the Development of UAV Applications, the Chinese
Society of Photogrammetry and Remote Sensing, and representatives from the Taiwan Drone Alliance. Over 30
participants attended the event.
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Director Lin Chi-Kuo chaired a consultation meeting on the "Review and Outlook of the Transportation
Safety Division's Business.” Division Chief Yeh Tsu-hung reported on the division’s organizational responsibilities,
core business areas, past significant achievements and applications. The meeting also included an analysis
of important socio-economic development trends and challenges facing transportation safety, culminating in
a proposed research business development plan up to 2030. The consultation meeting gathered professional
opinions and suggestions from industry, government, academia, and research sectors, providing essential
118288 references for the Institute to formulate a research business development plan that meets future policy needs.
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Director Lin Chi-Kuo led a delegation from the Institute to attend a meeting convened by Minister Chen
113298 Shih-Kai with the Department of Road Safety, the Department of Comprehensive Planning, the Freeway Bureau,
and the Directorate General of Highways to hear a briefing on the implementation results of the Institute's
"Development of Reference Guidelines for the Installation of Road Traffic Signs, Markings, and Signals: General
Road Scenarios.” The Minister instructed the Institute to complete the reference guidelines as soon as possible
and subsequently upload them to the Safe Transportation Total Mobilization Platform to collect opinions from
various sectors and conduct rolling reviews and revisions.
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Deputy Director Su Cheng-Wei of the Institute presided over the "Transportation Engineering and
Maritime and Air Transport Group Business Review and Outlook™ consultation meeting. Group Leader Lai
Weishen reported on the organization's management and business priorities, important past achievements and
applications, and reviewed and analyzed important social and economic development trends and topics facing
transportation engineering and maritime and air transport. Finally, a research business development plan was
proposed until 2030. Through the consultation meeting, professional opinions and suggestions from industry,

government, academia and research were gathered to provide the Institute with important references for
formulating research business development plans that meet future policy needs.
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Minister of the MOTC Chen Shih-Kai invited the Directorate General of Highways, Tourism Administration,
Railway Bureau, Taiwan Railways Corporation, Freeway Bureau, and the Institute to jointly participate in the
"L'Etape du Tour de France - Nutrilite Sun Moon Lake Stage.”, with Director Lin leading the team from our
institute.
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The consultation meeting on “The Review and Prospects of Transportation Energy and Environment
Division” was held and chaired by Director-General Lin Chi-Kuo. During the meeting, Division Director Chu
Pei-Yun presented the division’s organizational responsibilities, main business focus, key achievements, and
applications. She also analyzed important socioeconomic development trends and the challenges faced by
transportation energy and environmental sectors, and proposed a research roadmap development plan for
research affairs by 2030. The consultation meeting gathered professional opinions and recommendations
from industry, governments, academia, and research sectors, providing valuable references for formulating
development plans for research affairs projects that align with future policy needs.

12R32H8
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Director Lin Chi-Kuo of the institute convened the consultation meeting on * The Review and Prospects
of transportation technology research center,” where Director Tsai, Li-Hung presented the center ‘s
responsibilities, core operations, major achievements and applications. Conduct a comprehensive analysis of
the development trends in transportation infrastructure technology, as well as an inventory and assessment of
the R&D challenges faced in disaster prevention and adaptation technologies. The presentation also analyzed
key socio-economic development trends and identified challenges faced in Technology and Information.
Finally, a research and development roadmap through 2030 was proposed. The consultation meeting gathered
professional insights and recommendations from experts across industry, government, academia, and research
sectors, providing valuable references for the institute in formulating research and development plans that align
with future policy needs.

AETWEBIFTR TSR Bt REEAEROIRERE | AAS%  ARSPHERSRSEBRELILZE
BEu AEREBRARIER  WHERHSRERRESD - DB EREERSR s B RRERE S
T BRI ZE2030F TR RRARS - BHZATRESESEMSNEES REES © RIS
RN FEEZNW KB RRRECEESIR -

Director Lin Chi-Kuo of the institute convened the consultation meeting on "The Review and Prospects
of Transportation Planning and Land Transport Division,” where Director Chang Shuen-Yuan presented the
division's responsibilities, core operations, major achievements and applications. The presentation also analyzed
key socio-economic development trends and identified development challenges faced in transportation planning
and land transport. Finally, a research and development roadmap through 2030 was proposed. The consultation
meeting served to gather professional insights and recommendations from experts across industry, government,
academia, and research sectors, providing valuable references for the institute in formulating research and
development plans that align with future policy needs.
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Director Lin Chi-Kuo of the institute convened the consultation meeting on * The Review and Prospects
of Transportation Technology and Information Division,” where Director Wu Tung-Ling presented the division's
responsibilities, core operations, major achievements and applications. The presentation also analyzed key
socio-economic development trends and identified development challenges faced in Technology and Information.
Finally, a research and development roadmap through 2030 was proposed. The consultation meeting served to
gather professional insights and recommendations from experts across industry, government, academia, and
research sectors, providing valuable references for the institute in formulating research and development plans
that align with future policy needs.

RIBEBR A AFT B P ERBEUEWZE G HFERRBIPHE " Pt REER 2 R 2024F S B i SRR R
G, 2 T ERSOBBEERAR IS REE B  FERESK 0 LURAR RN I EEGRGEE M EE) [
EPRUE R ST FRAR ©

The Ministry of Transportation and Communications, R.0.C., has officially commissioned our institute,
in collaboration with the Chinese Institute of Transportation, to co-organize a dedicated session entitled
“Special Symposium on Future Research Topics of Major Transportation Policies”, to be held as part of the 2024
International Conference and Annual Meeting of the Chinese Institute of Transportation. This session is intended
to strengthen cross-sectoral dialogue and engagement on the Ministry’s key policy initiatives, while concurrently
stimulating discussion on prospective research directions.
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Co-hosted the “Commercial Port Marine Meteorological Observation Data Application and Results
Presentation Conference” with Taiwan International Ports Corporation (TIPC). In addition to participants
from TIPC and its branch offices, representatives from the Maritime and Port Bureau, Central Weather
Administration, National Academy of Marine Research, and Kaohsiung City Government Marine Bureau were
invited, totaling 26 participants. Through the exchange and sharing of achievements in the development of
smart marine meteorological monitoring systems and the application of observational data, the event aimed to
enhance practical applications and value-added decision-support services at various ports, thereby promoting
the smart development of Taiwan’s port infrastructure.
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Our organization participated in the Ministry of Transportation Service Award and the 7th Government
Service Award from the Executive Yuan with the project titled "Digital Innovation and Value-Added Plan for
Electric Bus Services - Driving New Thinking in Energy Management for Smart Cities.” A total of 142 agencies
participated in the Government Service Award. After a rigorous process of written evaluations, on-site visits,
and thorough discussions during review meetings, 26 agencies were ultimately selected as winners. Our
organization, along with 8 other central and local agencies, received the 7th Government Service Award for
Digital Innovation and Value-Added Projects.
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The consultation meeting on the transportation sector’'s net-zero transformation, titled “Electrification
Transformation: Green Transportation Together,” was organized by the Institute of Transportation in collaboration
with the Public Transportation Supervision Division of the Ministry of Transportation and Communications. The
forum was chaired by Deputy Minister Chen Yen-Po. Each responsible agency provided updates on the current
progress of the “Vehicle Electrification and Decarbonization” and “Net-Zero Green Living” (specifically the “Low-
Carbon Transportation Network”) action plans, highlighting key achievements of promotion and research. In
addition, a discussion was held on two key topics: "Building Maintenance, Repair, and Inspection Capabilities for
Electric Vehicles™ and "Carbon Management and Carbon Reduction Capability Development for Transportation
Operators’ Net-Zero Transition.”

The forum was attended by approximately 190 participants from government departments (both
central and local), academia, research institutions, public and private associations, civic organizations, and
the public. The participants discussed the achievements, prospects, and outlook for vehicle electrification and
decarbonization.
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A symposium and training workshop for the series of studies on regional transportation planning
were held with 30 participants, including the MOTC and external divisions, transportation authorities of local
governments, and consulting agencies. The symposium and training workshop enhanced the knowledge and

ability of government authorities and consulting agencies in transportation planning and the application of the
transportation demand model.

12817H
AATMERATREEE ST EEREMRFRASHE . M IERERIT AT\ ERHERBEAIR
BERRATERGEEEERELERGENTANE ) 85 -
Director-General Lin Chi-Kuo was invited to deliver remarks at the “Inauguration Ceremony of the
Tourism Ecosystem Platform for Integrating Car Rental Services” and the “5th General Assembly, 3rd Session”
organized by the Taichung City Car Rental Business Association.
12H25H
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Project Title
HEEIEREEARERIIME (3/3) —ERERNRS
B R RS HAT

A Series of Studies on the Overall Transportation Planning of
WTREFERIRRTE (2/2) —AmAR ik R iRk
ZRERERTERGIEE

Eastern Taiwan (3/3) - Analysis of the Development Strategy for Land
Transportation System

- e | -
%ﬂﬂ
&
1
2

Research on Capacity Analysis of Intercity Railways and Its

Applications (2/2) - Case Implementation and Rail Capacity Software
LR BERIERE T RTE 2T

Function Extension for the Classification Yard and Terminal Station

The Study of the Public Charger's Demand Assessment for Electric
Vehicles

e [RERERE - SEFREXEDT

B

I

%
B
k)
%
B

\
i
=

=

XA

The Overall Transportation Planning in Taiwan - Analyzing the
BRAENMRIBKEDITZITT (2/3) —

Framework of Freight Transport Demand Model

)

ERRBISHR RSB ATARES (1135FE)

Analysis of Traffic Capacity and Level of Service of Freeway Weaving
Segments (1/3) - Non-typical Section

(2024)

Maintenance Service of the Transportation Planning Support System




FEHT

Annual Research Project

FEMRE

Annual Research Project

113-114FZENEBFEDTEEE (THCS) HE[®AYILIE
EHEERTS (1135FE)

F—RABRRBRAERE (HTSS) BARBRE
(2/2) —rDIhRERE MR ER RS

RIBEP BT RBE G EEEE (1)

RO B B S SR BN 5 5 FR AT

AR SBEE EEBUN AR R B EMER IR
=

BITEECAE RRIEIKEDITITEDH

Project Title

2024 Taiwan Highway Capacity Analysis Software and Website
Promotion and Maintenance Service

Development Planning for the New Generation Highway Traffic
System Simulation (HTSS) Model (2/2) - Core Function Construction
and Subsequent Development Planning

An Integrated Evaluation and Enhancement of Cycling Routes by the
Ministry of Transportation and Communications ()

A Study on The Auxiliary Methods for Collecting Travel Characteristic
Data

The Review and Improvement of Our Institute Handles the Preliminary
Work of the Ministry of Transportation and Communications’ Public
Construction Projects

Preliminary Study on Traffic Capacity and Level of Service Analysis
Method of Bicycle Lanes
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HE £:1

Project Title

v s L N . N Exploring the Effectiveness of Bicycle-Related Projects Based on
13| LIETERE R R 1T SR B R AR xploring Y !
Bicycle Traffic Volume
SN s N Preliminary Exploration of Enhancing the Framework of the Domestic
14| ERETEERERSE TSR . e oneng
Bicycle Lane Planning and Design Reference Manual
N . . Journal Review Project of the Transportation Planning and Land
15 | VISEEERE R AT view Tl : ¢
Transport Division (2024)
N o N Chunghwa Post Logistics Park External Transportation Issues and
16| R E R SRR R g °9 :
Response Suggestions
N N = A Study on the Template Design for Taiwan Railways’ Bike-and-Rail
17 | = 2 B i A
EERE SIS RERARETR Station Guide Maps Station Guide Maps
— o 4 N S A Study on Alternative Routes for the Sections Before and After the
18 =REERAERERIRIE R BRI AR e .
Sandiaoling Eco-Friendly Tunnel
19 =M EEBAER 2N E=MRZ2REKINMUBNE | Suggestions for Improving External Transportation of Shalun Smart
jEa= Green Energy Science City and Tainan Science Park
[ " . o Maintaining and Data Analyzing of International Maritime Database of
20 | SRR E R EEAT oo yeng
NN s o Maintaining and Data Analyzing of International Air Transportation
21 | CmEIRE A R E A A " yang :
Database of 2024
o | RSN RNER (2 s | [T A et St ey o S
OPENRRN nnin nstructio -In ion Software Buildin
AR ERE AR g : g i
Actual Cases Testing
S F R A B (LR R A S RS (2/2) — R Research on Maritime an.d Porjt Information Integration land' Digital
23 RN N = Development Framework in Taiwan(2/2) - Developing Guidelines for
AIRUBEEBL LRSI S -
Digitalization of the Shipping Industry
RSB D SR AT EE (2/2) — IR Construction of Railway Supply and Demand Diagnosis Digital Twin
24 (75 B B BT T2 T Software Platform (2/2) - Research and Development of Prototype
iVl
- ARETE Architecture of Railway Digital Twin Software Platform
g5 | RIS TAREZHIT (1/2) —HETBRRASD E‘j;faréhle_th; E”gance:‘e“tl"; B”ddge '”sfpecgfg’:‘ ASS'S:jngel,TW,‘S
- Establishin erational Procedures for mage Modeling in
WASBE R _ N e g g
Bridge Inspection
N % 5 Study on the Strategies to Improve the Employment of Labor in
26 | EOBIRTEESENERRERN TR yon o . Py
Commercial Port Terminals
27 2024 E BB HAMAR IR Tracking the Trends and Patterns of Container Liner Routes in 2024
e o Exploration of International Trends in Promoting Airport Smart
28 | EBEBSEMLEBREER R AR P . romenng A
Transformation and Development Issues in Taiwan
- - Research and Analysis on the Development of Global Maritime Green
29 | RREEGENEEBRESHT wea snay )
Shipping Corridors
N R i A Study on North America Passenger Market for Asia-Pacific Full-
30 DARESMZEAR SRR ETISEERR o
Service Airlines
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HITRREEBEENAAFRBEAES EBIQRE B 1R

R S

Annual Research Project

Project Title

Exploration the Correlation between Detection Value and Attribution

31 N of Cable-Stayed Bridge and Extradosed Bridge of Taiwan Bridge
(EZZ 5]
Management System
Study and Analysis of On-Track Operations and Construction
32 BE R T2 ERENIEZE e L2 Fr B e it ay Procedure Control Measures for Ongoing Railway Engineering
Projects
N N o [N Research on Key Issues in the Development of Maritime Single
3 | REBRSEE—BOEERESHE seareh on Bey : ¢
Window in Taiwan
- . N N Exploration of Issues and Strategies for Promoting Sustainable
36 | BEMEBREMEIE (SAF) BERESURISS RN xporar X > ranedt ng sustal
Aviation Fuel Development in Taiwan
. Mariti J L Revi Project of the T tation Engi ing,
35 1136 &8 T2 Mgz BB E A T ad 518 artime Journal Review Froject of The ‘ransportation Engineering
Maritime and Air Transport Division (2024)
N N . N . Air Transport Journal Review Project of the Transportation
36 | 136EER TR B EAZERTIF T E _ransport o ; e 2 P
Engineering, Maritime and Air Transport Division (2024)
,, | FTEREER2 B RRMMRARER (2/2) — | 5 S0 on Appiication of Satety F'fe””m?'z‘/c;] Menagemen! b
NP ectives in Railway State Safety Program : Review of Foca
PR R AR Y S > ey y e
Risk Areas and Risk Controls
o FERALEZESMEMGE S RAMEREE (4/4) —Z=f4F | Applying Artificial Intelligence Techniques to Identifying Accident-
T prone Road Sections (4/4): Sptial Characteristics Analysis
39 A ZEIHE AR N IS R 2B E Ze 0T (1/2) —E3EZB | Applying Drone Aerial Photography for Road Traffic Conflict Analysis
fErze (1/2) - Lane Traffic Conflict
40 ERRBE2BEGEEAME (1/2) —EZ#EEE | Research on the Implementation of Road Safety Inspection (1/2) -
BMETR Development of Road Safety Inspection Tools
i HERBFEANEZERRBLE2HNE 2 & RNEE5TE | Evaluation and Application in Introducing Emerging Technologies into
(2/2) — BRGETh ELRE FAHE S Road Safety Education in Schools
P Tt R 48 BE 2B AR S IR AR SRS R B 2 £ 485] (1/3) ——M | Develop Reference Guidance for the Installation of Road Traffic Signs
EIRIEER Markings, and Signals (1/3) - General Road Conditions
43 ERREFEEEE Professional Capacity Development for Road Safety Enhancement
44 113E w2 AEHA TR 5T E Journal Review Project of the Transport Safety Division (2024)
45 HZEEBENER MR (1/2) —&EEBRAER | A Plan for Connecting Shared Modes and Public Transportation (1/2)
BE AR Y - Strategic Planning for Operation Management
16 ISO 55001 HRIREEAFEEEEERBEK 2MI | A study on Implementation of Asset Management through 1SO 55001
(2/3) —ERIEBLENRE in Railway Industry (2/3) - Performance Measurement Model
B R AR T A AR (1/2) — HRSAIM R Strategic Planning f_or the Net—-Zero Transition in the Automobile
47 < Cargo Transportation Industries (1/2) - Strategy Framework
Development
_ R N s The Effectiveness Evaluation and Improvement S estion of TPASS,
48 | TPASSTTEUbES) B AT BRRLAT [ ERNE 03 v vanan prov H9gest

the Commuter Monthly Pass Promoted by Executive Yuan
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Project Title

o =R pE AR R (DRTS) ZIERA « ks :n Inves-tiga-:ion of Otpgrati-on,[S;l;sSi]d; ahnd Fa[r‘(Ie/ZS]ystgm oftperréancti
s esponsive Transport Service cheme — Operation Cos
RBESIEZHIE (1/2) — AR mA s B R pon P . P
Analysis and Performance Evaluation
e . Defining the Scope and Strategic Planning of Maa$S Services for Rural
50 | {RARSOEITED R TS Maa S IR H HIRE 57 A B B SRR P P g g
. N Loy N N Review and Recommendations for Uniform Account Items for the Bus
51 AEREXRM—EFRIB 2 me R )
Carrier Industry
e e Analysis of the Framework of IOT’s Shipping Operations Management
52 | AFTAUEASE BB RIHTHT Y pRing =P g
Research and Development
_ N Analysis of Issues in Public Bicycle Rental Vehicle Dispatching for
53 | SRA/ALLE (T EE 6 S A R R AT nay . Y patening
Cities and Counties
N o . Journal Review Project of the Transportation Operations and
54 | 113 RBMACE R ERETIFNE o P P
Management Division (2024)
EE AL EEESERERE (2/2) —SEXTEER Verification Project of Intelligent .Ch'arg.ing Servic§s for Electlric
55 s Buses (2/2) - Improvement and Optimization of Intelligent Charging
TR E(L
Management System
= BHRZHEIESNELEAFTE (2/2) —ERHRE(LEAl | Electric Bus Data Analysis and Application Project (2/2) - Data
FER Visualization and Al Application
R N " s Construction of 5G Intelligent Transportation Digital Nerve Center -
57 | MESCEBIBB AL FIE — AT S ) . ge P g
Function Expansion and Refinement
N s e N A Preliminary Study on Applying Technologies to Refine
58 | BRSO B IR R nary srudy oft ARPTYING o9
Transportation Management Program in Long Holidays
- NN s t f Artificial Intelli Traffi i L trol (2/2) -
o, | REATSEEB@ZRELN (2/2) ~EEELRT f”?°t2U“iﬂe jgence “JiSWEEZ‘T[é]d
X s — mplementation of Integrate am etering and Surface Roa
EEI S IR P on g P g
Signal Coordination.
o | EETBES (u1s0) muamRmRREZER | |50 0 0 Al Dot e o taran
(2/2) —EERREEIEF OaM ) o PP
Refinement and Inclusivity Enhancement
o1 AR YIM RIS E X TREFTE (2/2) —RIBEXE | Proof-of-Service for UAS Delivery in Rural Areas (2/2) - Service
EEA R RIRE Model Implementation and System Verification
s N Journal Review Project of the Transportation Technolo and
62 | NIEEEERERE AR TIT S review Trol P &
Information Division (2024)
63 FEABITEMRE (MaaS) EBRIRFITPASSH R Z#E 4 | Applying the Concept of Mobility as a Service (Maa$S) to Explore the
WEFEIER Subsequent Expansion of the TPASS Monthly Pass
A Study on Intelligent Charging Management Mechanisms of Public
¢4 | BHAREARFBEBERBERREITIE yon e gimg enag
Charging Stations for Electric Buses
N e . Exploration of Generative Al Applications in the Areas of
65 | EREAIRE FITEREE B $R P : PP
Transportation
e N . _ A Study on Zero Trust Cybersecurity Protection at the Institute of
66 5 RS (1/2) —Hhflped . . .
AP EERRIERE (1/2) BTSRRI Transportation, MOTC (1/2): Technical and Cost Analysis
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ERIPFIFRIH MR RN B D TFETHRER

R S

Annual Research Project

Project Title

Enhancing Net-Zero Emission in the Transportation Sector and
Promoting Carbon Reduction Evaluation Model (2/2) - Enhancing

67 .
16 (2/2) — SR E S AEME] F3HRE B iR Carbon Reduction Evaluation Methods and Formulating the Phase
Three Periodic Regulatory Goals of the Transportation Sector.
o e oy N A Study on the Mechanism of Low-Carbon Transportation Zones(2/2)
68 {ERRIIB R IEB S Z R TT (2/2) —HEBNFESI yonm - P
- The Preliminary Guidelines.
. e . . A Study of Enhancing the Adaptive Capacity of Railway Systems (1/3
69 | SERGACGEEEENZIRN (1/3) —HHIs% - ¥ P pacty vy :
- Mechanism and Method.
o | EWEETRE (n) R (1) —A | Sl e ey o T cois
L T Y gency P
Recommendations.
B O] RSB A M TR B R g He S| T The !mpact-of Traffic Environmental Characteristics at !nte_rsections
71 [ C N on Air Quality and the Development of Improvement Guidelines (2/2)
(2/2) —ERIITELIESIAFET . .
- Data Analysis and Develop Guidelines.
S R Y T T SR 1 ) 2 S A S o s Criteria of Identifying arTc.j Metht.)d'of Impact Assessing of
72 N N Stakeholders - A Just Transition Preliminary Study of Net Zero and
ER=PapzR T . )
Low Carbon Transportation Policy.
K S T AR ES e P (AResEegEy A St-udy on Staff- Commuting—Relateq C-)arbon Inventory for our
73 Institute (Including Professional Training on Carbon Inventory
) .
Methodologies)
;e s e . Exploring the Application of Nudge Theory to Promote Carbon
74| R ER N PIREE S R proring 1ne App . J Y
Reduction in the Transportation Sector.
N . N e sm Analysis of Issues in Applying National Climate Scenario Data to
75 | EERIRERT L R R RS E A R yots o fssues in b yIng
Transportation Climate Risk Assessment.
IR () ERiB R i B s B RS > R — ) A SFudy on Commut'{ng—Relatet-i Greenho‘use Gas Accounting for
76 Institute Staff: Including Professional Training on Carbon Inventory
ENZVEl .
Methodologies
NN - N Journal Review Project of the Transportation Energy and Environment
77 | NEER AR R AT R ourt : ) v
Division (2024)
| REERERRRREZGR (o) —smmsams | "o U g e s T 40
AT R B B R B8 B FB Al ) e ) . 9mna
Surveillance Applications.
| BREREBCR TR B Rn TS | (S s R dnes o s orrrns
(3/4) —BBRMBR GHIF g :
Overtopping Images
SRR A R G A B (3/4) — G R Mainten_ance and Improvemcj:‘nt of The Ha_rbor Environm_ental
80 _ Information System (3/4) — Marine Meteorological Data Analysis and
KRR B
Display
o1 BRRTBAURBRR A AELFE (3/4) —EESMEE | Maintenance and Advancing of Sea Meteorology Prediction Simulation
AR System (3/4) - Advancing Kaohsiung Seas Module
NN . Performance Assessment on Geotextile Protection Construction
SR SRR AR B R LA 2 IR M A B B Bk AT
82 i ? : Method (3/4) - Construction of Numerical Models for Test Sites and

(3/4) —A\BRIGUBERAZEE KaTh

Effectiveness Evaluation
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Project Title

s . . Patent Application and Promotion of Detection Tools for Narrow
83 | AMIERRENNERHN T RS Ao pprca
Spaces at The Bridge Bottom
N et o A Preliminary Study on Pre-Processing of Ground-Penetrating Radar
84 | ATmBIREEnEERREG RS . [y ey on Tre T Tacess ng ; g
Signal Image Recognition Using Artificial Intelligence.
. N N Exploring the Application of UAV Combined with Deep Learning for
85 | UAVASS RS T HBI AR IR S 55 1B IR proring he Bpprcation of °p ¢
Slope Disaster Prevention in Highway Bureau Operations.
11 B R i (B S A A EE S 2 5 £ < T B M Inve.stig.ation of Corrosive En.vironment.s for r\/!etal Materials in Taivs{an
86 . Region in 2024 and Correlation Analysis of Zinc Metal and Corrosion
o Factors.
| ERWSBAERE A (i) —wsmAR | TP PR s Dot o arbr S 0
b A N w-— i i i i i
BRI A merging gres 7Pp :
Operations of Breakwater Facilities.
- SRR R B RIS (3/5) — @ EBEINE | Refinement for Seismic Liquefaction Risk Assessment Model for Port
pi: Area (3/5) - Refinement of Kaohsiung Port Model
s N Research on the Advancement of Wind Observation Technology and
89 | EOBENBMRATEE R R ARSI AT . / e . o
Analysis of Strong Wind Characteristics in Commercial Ports
90 B AR RIS EE R K AL 3 aT Study on the Design Water Level of Fuao Wharf in Matsu Port
j | ERRmRREm S | S o O 0o Do o o
S AT AL e Y S St v n unicati -
(1/2) — KRR B R . - . d
Underwater Wireless Communication Equipment Sea Testing
gt s g NN N Wave Attenuation Experiment of Hualien Port (2/3) - Evaluation of
92 | THHEBERERAR (2/3) —MAENITRTE enaation =xp
Energy Dissipation Measures
R s . SN N L Period W Fl Tests (2/3) - AH ic St th
by | FORMEEEELER (23) —{EERREEz kR | o0 Period Wave Flume fests [2/3] - A Hydrodynamic Study on fhe
N mprovement of the Hualien Port Tranquility from the Remodel o
NREETFRDE ' ey
Wharf
| EEBEsma AR 0 e | O St ey a0 o eertg
A B TR R i . P . ‘ Y
Warning System
95 SRR FEYEZEANRER S (2/3) —EREVAIZ | Taichung Port High-Frequency Radar Signal Application Analysis (2/3)
' - Wave Observation Analysis
SRR AR RGBT (1/2) — R4 Resear?h on the Deve.lopment of a.Digital Me‘magement System
96 o for Marine Meteorological Observation Operations (1/2) - System
Development
N N N PN Preliminary Study on Underwater Inspection Technology in Port Area
97 | BEATUERMIE (2/3) — K TEABREBRA T v o P 10709
(2/3) - Test Analysis of Unmanned Underwater Vehicles.
N N Journal Review Project of the Transportation Technology Research
98 | VI3ERIEER OB E ! . ¥
Center (2024)
s N Analysis and Discussion of the Current Status of Information Securit
99 | EEROEEERRS RN RN ‘ : _ Y
on the Transportation Technology Research Center Website
100 | POEREREEEHEIRR A Study on Warning Mechanism of Visibility in Harbors




HE £3

FEMEEE

Annual Research Project

Project Title

Research on the Operational Wave Height Prediction Model for

LSRR SR bl . Zo
101 | TEEBIREE S TRRRFRELH R Hualien Port Wharf
102 FHESCHISMAETUA A [ R AR AT 1T Evaluating the Feasibility of SCHISM Model for Port Wave Simulation
N Analysis and Application of Marine Meteorological Characteristics in
103 | BRSRKISIEAT R AHZE ’ op g
the Matsu Islands
N . e L Preliminary Study of the FUNWAVE Numerical Model for Harbor
104 | SPAEFUNWAVERSSRR AR AT 471 rminary Sty amert
Wave Simulation
N I s A Study on Evaluating the Establishment of the Port Collaborative
105 | SPHERSTBEE O BB SRR R dvon = g 7he ==
Decision-Making System in Taiwan
o N N Proposal for the Regional Transportation Development Research
106 | BHEESIERREAE RO REFHEC. 05 E P ) J : P
Center Service Upgrade 3.0 Plan
107 | WHREBAMBARALERE Drafting the 5th Highway Public Transportation Plan
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