‘mﬂ‘*ﬁ B EEFER

INSTITUTE OF TRANSPORTATION, MOTC

10T
hERE112 FER
Annual Report 2023







10T
HERE112 £FHR
Annual Report 2023



z
«
d
=
c
=
m
o
m
=
T
>
z
)
o
o
3
=
<]
z
<
o
=
o
>
z
z
c
>
[
By}
m
o
o
Bl
3
N
o
N
w

o
N

%L@zé@

CONTENTSE#

01. Message from the Director General

HH A B R S

02. Organization and Functions

FREMFTEEHMAE R,

03. Annual Research Theme and Focus

—  E(LEEAREEERESE

17
l. Enhance the Transportation Planning and Reviewing Support
Z BB TEEGRFED 20
[I.  Improve the Competitive Advantage of Sea and Air Transportation
= BERAHEBREREXREL -
I1l.  Optimize Public Transportation Services and Industrial Transformation
M~ &ERFEBIMRERIRE ’8
IV.  Build up a Clean and Resilient Transportation Environment
I RMMEERREERE 3
V. Deepen Transportation Safety Management
7N~ RN OB AT E R B AR
VI. Promote the Innovative Application of Transportation Technology and 39

Industrial Development

T EERE R A B TR B KRRl

42

VIl. Improve the Transportation Facilities Maintenance Management and
Disaster Prevention Technology




BRI TR

04. Key Research Results

— B EMAR RIS E SR

. Enhance the Transportation Planning and Reviewing Support >
= RAEEERSED .
Il.  Improve the Competitive Advantage of Sea and Air Transportation

= BERIEERE M AR -
IIl. Optimize Public Transportation Services and Industrial Transformation

M~ SR FEHBMAERIRIS o8
IV. Build up a Clean and Resilient Transportation Environment

T RMEERREER 12
V. Deepen Transportation Safety Management

7
’

7N BB ATE MR ER R R

VI.  Promote the Innovative Application of Transportation Technology and 128
Industrial Development

T BB R B B K Al

VIl. Improve the Transportation Facilities Maintenance Management and 139
Disaster Prevention Technology

bt & B2 pk SR HE R TR B

05. Seminars and Achievements Promotion Activities

06. Memorabilia

pfifx - FFEMFETE

07. Appendix: Annual Research Project

03



-

INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2023 M



= EETr

RBEEEZHBITHRARBEER
EEH B AR HRSEE  BREEH
REARBER  REHEEENRERITRBENE
£ REEERBREHEBAE @ IBEE DS
BT FERETREEATL - IWMEEREEE
RE -~ RERBEH - cEE2HQLEBIRH
EITHRERAKREEE R EE - RHEAELRR
17~ IERMBEB O ER « BRATZEWRLS
R EAEZERBLE  DURHZ2ERN - #E8
EEMIBATRRE ©

AT RMMEZBHMEEAE B& "/
EEE REREM  BeEEE, = REH > A
TE@ie, » "ERRXEXBTE, ~ TH
BEZBF N, kT KEBRRE, SREM
ARG ESR - I7HEEEAIMES B R
BRER  FEMHBRERRAETRIE M A
EREMoHERER  RE - BRERERSEXE -
AARERICERT "EXEM BRE®, 2
FERERE B - REX T IR B MBER LK
BRRER - LSRR ESREM TR EREIERE
BB BIR - Lo > TFE RSB EEE
APECE# T/E/NAE ~ T KBS K EZEH T
ERH ~ ITER2060F B H MBS GERT
R ~ RIBESRREE B IE I B PR AR S B HEBD
N ROBERBE RERD - MEMZEEEISN
BEWAML LN DUERBRREXRSREA
BRI ERNESERIF -

ERAE—F  AFE TENRE, - B
MMERRBIR, © TEEEERFEN, R
CRAE R | FIIAMEBCE - AN E
ARHETR B 5 B B AAB S E  B

Message from the Director
General

The Ministry of Transportation and Communications
(MOTC) is responsible for overseeing national
transportation administration and enterprises, including
transportation, tourism, meteorology, and postal services.
It undertakes the significant task of promoting major
national transportation projects and providing high-
quality and convenient services to the public. To effectively
enhance policy implementation,the MOTC strives to
advance key initiatives. These initiatives include the
corporatization of Taiwan railways, attracting international
tourists to Taiwan, reducing traffic accidents, improving
the national public transportation network, connecting
freeway and expressway network gaps, providing basic
mobility services in rural areas, accelerating airport and
port construction, enhancing the benefits of intelligent
transportation, and ensuring transportation safety to
provide a safe, convenient, high-quality, and comfortable
transportation environment.

The institute has long played the role of a think
tank for the MOTC, shouldering the three major tasks
of “Forward-looking Think Tank, Practical Application,
and Capacity Building” and focusing on the four main
policy axes of “Transportation Safety,” “Transportation
Efficiency and Mobility Equality,” “International Maritime
and Aviation Competitiveness” and “"Sustainable
Transportation Development.” In response to domestic
and international situations and national development
needs, we continue to conduct forward-looking and
comprehensive research and development, planning,
review and recommendations on the transportation
system. All colleagues at the institute uphold the spirit
and team consensus of “Professional Navigation,
Pursuit of Excellence,” adopting “begin with the end in
mind” goal and outcome orientation to ensure that each
research result supports the MOTC’s policy objectives.
In addition, we continue to assist the MOTC in serving as
APEC transportation working group, the Executive Yuan
sustainability committee’s sustainable transportation
task force, the Executive Yuan's 2050 net-zero emissions
pathway assessment project working group, the MOTC
climate change transportation sector mitigation and
adaptation promotion task force, the MOTC transportation
fare review committee, Taoyuan Aerotropolis
Interconnected Transportation System Working Group, and
transportation technology industry council's unmanned
vehicle technology industry group, among other advisory
roles.

Looking back on the past year, we have successively
completed major policy planning and assisted in
promoting related projects under the four main policy axes
of “Transportation Safety,” “Transportation Efficiency and
Mobility Equality” “International Maritime and Aviation
Competitiveness” and “"Sustainable Transportation
Development” including:
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In terms of transportation safety: completed the
draft of "Road Traffic Safety Basic Act,” the draft of
“National Road Traffic Safety Guideline and Action
Plan (2024-2027),” “Promotion and Demonstration
of Intersection Design Examples Based on Collision
Patterns,” “Application Scenarios and Pilot Run of
Vehicle and Pedestrians Traffic Flow Information Using
UAV Aerial Videography - Diagonal Intersections and
Multi-Fork Intersections,” “Incorporating Emerging
Technology into School Traffic Safety Education
R&D Demonstration-Plan and Development of
teaching assistant software,” “Applying Artificial
Intelligent Method for Exploring Risk-prone Road
Section - Aberrant Events and Risky Driving Behavior
Analysis,” "Evaluation of the Trial Operation of
Large Vehicles Installed with Active Warning Assist
System,” “Implementation of Al Signal Control for
Internet of Vehicles in Taiwan - Ramp Metering
and Signal Coordination for At-grade Roads,” “The
41st Project for Improving Accident-Prone Road
Sections in Taiwan Area,” “Service Upgrade Plan 2.0
for Regional Transportation Development Research
Centers (2023- 2024) - Road Safety Improvement
Plan,” “A Study on Application of Safety Performance
Management by Objectives in Railway State Safety
Program-Development of Safety Indicators and
Data Analysis,” “Application of Intelligent Image
Interpretation Techniques to Study Wave Overtopping
of Coastal Highways and Breakwaters—Night-time
Wave Overtopping Interpretation,” “Research on
Intelligent Image Recognition Technology in Port
Areas - Development of Spatial Basic Data and Image
Inspection and Monitoring Application Technologies”
and “"Refinement and Expansion of Port Infrastructure
Maintenance Management Information System.”

In terms of transportation efficiency and equality:
constructed “Eastern Taiwan Regional Transportation
Demand Model” and completed the supply-demand
forecast analysis of transportation system, continued
to promote localized highway capacity research,
conducted “Analysis of traffic capacity and level
of service of freeway weaving segments-typical
segments,” “Construction of Digital Twin Software
Platform for Railway Supply and Demand Diagnosis
- Planning of the Prototype Framework for Railway
Digital Twin Software Platform,” “Service Upgrade Plan
2.0 for Regional Transportation Development Research
Centers (2023-2024),” “Implement the Contract
System of Accessible Taxis - The Effectiveness and
Service Optimization,” “Construction of 5G Intelligent
Transportation Digital Nerve Center — Function
Expansion and Enhancement,” “Study on Application
of Drones Combined with Al Image Recognition in
Bridge Inspection — Exploration of the Framework for
Drone Automated Inspection,” “Drone Rural Logistics
Service Verification Plan,” and conducted "New
Bridge Inspection Tools - Drone Combined with Al
Technology Results Demonstration,” “Third Pilot Cup
- Drone Creative Application Competition” and the
MOTC unmanned vehicle technology industry group’s
“Drone Immersion Reality - MOTC Unmanned Vehicle
Research and Application Results Presentation”; in
addition, completed "Research on Optimization of
Cross-domain Cooperation and Application of Mobility
as a Service (MaaS) - Application Exploration and
Promotion Planning,” assisted the Kaohsiung City
Government Transportation Bureau and Japan’s Odakyu
Electric Railway Co., Ltd. in signing a cooperation
memorandum and jointly held “Taiwan-Japan Mobility
as a Service (MaaS) Cross-border Cooperation Launch
Press Conference.”



= ZEEBERFNLE - FEEHEEEZE
BERE  ZEREEEEMSRRLES
B WHEBZEEZESHE @ IEHBBORK
2EEM - 1 H TR ST R 2R A8 O
WA SE ~ RSB IERE R AR DT 0 Bk
B IRAZBEMUAR P IE A S R R S R R
EEBRORFEDHT ~ 5Tk T KEMAEAENES
BB 3 AR A T -MUB E B AL
AT REEN A, T ERARBURRAN
Z RIS B E IS IEZEE . &
RIS E PR TR R R AR B 2L
B RPREIRTHEREEE TN, -

M EXEEHRERAE  FEESEHETE
BAEL T 2EBTEE—BAOM, -
PR T BITHEEBKANETE ) RREX
HED  EARE2050F TSP RHEE
2o e TEBHEARFTEBRRERES
FHESTE L C FE IS EE LSS
RbTREEAEREEECEHAREEE
FTEEERLA - HEIBE ) E &I
20503 FHA N REEEBERE X EE L
Bo& T E=/E20505F THEIRES 1€ R ERBE RS
B L BHERRUB RANETEA R - P
TR E RIS 2 AFZT 0 ~ FFHRI14E
& AR RIS R E o & TEIX
KRB BIBEITEIGTE (112-1154F) | #4E
ERReESGAETE SR -

RERR » BLERBESEEAFTAHBETIRE
o A HEDERRERIBHREEARR
ERBEIBERT © BIERHXRIFTE R 2
NEHBRREEF i 0MER - DURFTEREBUERM
BEELRER 3‘2?"%?} s HESh - IR AR B B BB
g e ZERAIED  LRERETE
NIEE %‘?%Ei@  ARIEE B ERE ST
7T LISIREW GRS M R T e R IR A S
BR > BUBEERRZEEF R EEREE -

3

O]

RIBESEWMATIERT PR

%t})%ff )7

(3) In terms of international maritime and aviation
competitiveness: continuously updated the
international maritime and aviation transportation
database, monitored the development and trend
changes of the international maritime and aviation
transportation market, proposed important maritime
and aviation transportation issues and provided
references for policy decision-making applications,
and completed the analysis of our country’s routes
connecting with neighboring countries and ports, non-
alliance routes of Kaohsiung Port, the connectivity of
Taoyuan-Los Angeles route and Southeast Asia transit
trips to and from North America, completed “Research
on the Integration and Digital Development Framework
of Our Country’s Maritime and Port Information -
Investigation of the Digitalization of Maritime and Port
Industry and Development Blueprint,” “Research on
Constructing Potential Market Evaluation Methods
for International Airports Using Big Data Techniques”
and “Planning & Construction of International Airport
Operation Simulation Analysis Software System -
System Planning & Design and Software Module
Establishment.”

(4) In terms of sustainable transportation development:
continuously integrated and linked bicycle routes
and optimized “Taiwanbike Website,” held a press
conference to announce the results of “Bicycle
Commuting Route Demonstration Project,” cooperated
with the country's 2050 net-zero emission policy
goals to conduct “Public Charging Station Demand
Assessment Plan for Electric Vehicles,” integrated
the capabilities of Industrial Technology Research
Institute and other industry-academia research
units to introduce a convenient and comprehensive
intelligent charging management system for electric
buses at North Shida station, assisted the MOTC
in promoting 2050 net-zero transformation of the
transportation sector and the statutory work of Climate
Change Response Act, cooperated with “Taiwan 2050
Net-zero Emission Pathway and Strategy General
Description” to incorporate low-carbon transportation
zones into net-zero transformation measures,
conducted “Research on the Promotion Mechanism
of Lowcarbon Transportation Zones,” proposed “2022
Basic Infrastructure Field Results Report” and Basic
Infrastructure Field Adaptation Action Plan of “"National
Climate Change Adaptation Action Plan (2023-2026).”

In prospect, in line with the organizational and
functional adjustments of the MOTC and the Institute of
Transportation, MOTC, the Institute will continue to act
as and enhance its function as a think tank for the MOTC.
The Institute will improve the core missions such as
transportation basic research, forward-looking technological
innovation application research and development, and
transportation policy planning to enhance material policy
research and planning and decision-making support
capabilities. In addition, the Institute will continue to observe
international trends, enhance sea and air transportation
planning capabilities, and study transportation safety, public
transportation, smart transportation, green transportation,
disaster prevention and adaptation, etc., in order to support
transportation administration and technological innovation
applications, and to promote industrial development for
laying a solid foundation to upgrade the transportation
services of Taiwan.

Director General
Institute of Transportation, MOTC
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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)

5948H1H

1970/08/01
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History

Since its 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 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.
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Added Center of Harbor and Maritime TechnologylReorganized 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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Transportation Planning Board
(Temporary Organization)

added the Interdisciplinary Research Division
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In coordination with the Executive Yuan's organizational reform, the organizational law of t
Ministry of Transportation and Communications (MOTC) and its affiliated agencies linstitutio
came into effect on September 15, 2023. According to the MOTC's organizational act and the ¢
the Institute of Transportation, the institute is a research institution affiliated with the MOTC.
institute comprises six divisions, four offices and one center. Due to the adjustment of busin
needs, except for the transportation safety division, the names of the remaining five divisions
one center have been changed and a new ethics office has been established.
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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 intermediate-
level 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, 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 one center have been changed and a new
ethics office has been established.
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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 2023, the institute's budgeted staff was
148 people (including 130 staff members, 3 contracted
personnel, and 15 technicians, workers and drivers).
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Functions

The |oT is responsible for the following tasks:

Transportation policy research and recommendations.

Transportation system planning research and
development.

Transportation engineering research and
development.

Transportation operations and management research
and development.

Transportation safety research and development.

Transportation, energy, and environmental research
and development.

Transportation technology and information technology
research and development.

Transportation technique research and development.

Contact and collaboration with domestic and
international transportation institutions.

10 Other transportation research-related matters.
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Director of Civil Service Ethics Office
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Organization of the Institute is shown below:
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AZE= FAF Director of Personnel Office
EX%EZE Ou, Wan-Ning

MEZ= I EAT Acting Director of Secretariat
Z=iHEE Lee, Shu-Hwui

B2 ZE1F Director of Civil Service Ethics Offic

155 Yang, Fang-Wen

EREFEE
Director of Budget, Accounting and
Statistics Office

Z 1515 Tseng, Chi-Ling

EwntENEEE AR
Director of Transportation Planning and Land
Transport Division

5R%%k Chang, Shuen-Yuan

EEE MERE AEBER
Acting Director of Transportation
Operations and Management Division

$ZE Shih, Hsi-Ping

/ABAZ AT Director of Public Relation Office
ELE#0 Tsaur, Ray-Her
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Director of Transportation Safety Division

EEiHZ Yeh, Tsu-Hung

ERHRR N ENE AR
Director of Transportation Technology and
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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
Communications and is reflective of the domestic demand
for transportation. There were seven main schemes and key
points of 2023 and they are described as follows:

Enhance the Transportation
Planning and Reviewing
Support

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

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

(1) Continue to conduct regional and national overall
transportation planning, starting from 2016,
regional overall transportation planning has been
carried out. The overall transportation plans for
Northern Taiwan, Southern Taiwan and Central
Taiwan have been completed. In 2023, the second
year of overall transportation planning series
for Eastern Taiwan (Yilan, Hualien, Taitung) was
conducted, completing the construction of a
transportation demand model for Eastern Taiwan,
future transportation demand forecasts and
supply-demand analysis. They serve as the basis
for subsequent analysis of land transportation
system development strategies for Eastern
Taiwan in 2024.

(2) Continue to maintain and update the transportation
planning support system, replace GIS server with
the Ministry of the Interior's TGOS service, build
a new map platform framework and interface
design; enhance the database’s data query
and statistical functions, and add the living
circle transportation demand model results
query function. In 2023, the graphical database
continues to be provided to the Highway Bureau
and the National Land Management Agency of the
Ministry of the Interior for the establishment of
sustainable living circle transportation evaluation
models and the exploration of mechanisms for
national land planning (including metropolitan
area planning).

(3) Conceptual plan for the overall traffic network
on both sides of the Dahan River was completed
as per the directive of Commissioner Wu on
February 10, 2023. This project involves the
concept planning of express roads utilizing the
space on both sides of the Dahan River, providing
a reference for the Highway Bureau to carry out
feasibility studies and other related operations.

2. Continuous Advancement of Review and
Evaluation/Decision-making Support Tools

(1) Continuing past highway capacity analysis
research, a study on freeway weaving sections
began in 2023. The preliminary analysis model
for typical sections was completed this year,
which serves as the basis for subsequent studies
on atypical and connecting freeway system
interchanges weaving sections resesearch, and
future amendments to Taiwan highway capacity
manual from 2024 onwards.
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Continuing past railway supply and demand
analysis research, a study on railway digital
twins began in 2023. By collecting international
benchmark cases of advanced railway digital
twins, the prototype planning of software
platform architecture was completed and
related case analyses were conducted, laying
the foundation for subsequent development
of digital twin platform in 2024 as an auxiliary
tool for train simulation and evaluation of
construction project plans.
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(3)

Continuing past railway capacity analysis
research, a study on capacity analysis of
classification yard and terminal station of
intercity railways was conducted in 2023. The
construction of capacity analysis models for
classification yard and terminal station was
completed and related case analyses were
conducted. These will serve as the basis for
the expansion of traditional and regional
railway capacity analysis software functions
and amendments to the Taiwan rai lway
capacity manual in 2024.
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Improve the Competitive
Advantage of Sea and
Air Transportation

Sea and air transportation is an important model for
our country to be linked internationally. Becoming a sea and
air transportation pivot is a vision for the development of
sea and air transportation in our country. Highlights of the
research are as follows:

1. Keeping Track of Development Trends for
International Sea and Air Transportation and
Propose Forward-looking Strategies

(1) Maritime and air transportation play an important
role in global economic development, with both
aviation and maritime transport each accounting
for about 2% of global greenhouse gas emissions.
Both the international civil aviation organization
and the international maritime organization
aim for net-zero emissions by 2050 as a long-
term international goal. Therefore, studies on
carbon reduction trends in the maritime and air
sectors were conducted, collecting international
resolutions, regulations and recommendations
related to international carbon reduction to
understand global carbon reduction directions
and trends, and to review and understand the
relevant actions of domestic departments.

(2)  Continue to develop the decision support systems
for maritime and air transport. In maritime
transport, the shipping and port industry has
its particularities, involving many stakeholders
and complex operational processes during the
port call process. In addition to establishing
appropriate systems for accurate and consistent
information transmission, the key issues are not
only technical but also require consensus on
information exchange, incentives for participation
and the level of system trust. In air transport,
issues such as airport airside operation
bottlenecks, support planning, and airside
dispatch and configuration optimization exist.
Research on port coordination and integration
decision support systems and airport operation
simulation analysis systems was conducted to
understand the current domestic operational
processes and practical methods, and provide
recommendations for the aforementioned
decision systems in these areas.

(3)  The post-pandemic period has seen significant
changes in global cargo development trends.
Impacted by the pandemic, the global supply
chain has shifted from long chains to short
chains, and from globalization to regionalization,
requiring adjustments to international air cargo
development strategies. Therefore, “Study
on the Sustainable Development Promotion
Trends of Post-pandemic Asia-Pacific Hub
International Airports” was conducted to analyze
post-pandemic international air cargo trend
changes, the current status and future planning
of our international airport cargo development,
the international cargo development layout
of our national airlines, and key issues in our
international air cargo. This analysis provides
a reference for the MOTC, Civil Aeronautics
Administration, Taoyuan International Airport
Corporation and national airlines in formulating
policies and development strategies.
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Maritime digitization has been a long-term
concern for the shipping and port industry, but
compared to other industries, the shipping and
port industry’s digital development has been
relatively slow. This necessitates in-depth
research on relevant strategies. Therefore,
“Study on the Integration and Digital
Development Framework of Taiwan’s Shipping
and Port Information”™ was conducted, which
includes conducting a survey on the digitization
of the shipping and port industry, developing
a blueprint for digital development in 2023,
planning the direction of Taiwan’s shipping
and port industry’s digital development, and
formulating related promotion strategies.

2. Advancement of Sea and Air Transportation
Database Features for Topic-based Analysis

(1)

(2)

Continue to maintain and update the international
maritime and air transport database, and
provide decision-making applications through
quantitative data analysis. In maritime
transport achievements, global container
shipping data needed for policy evaluation
by the maritime and port bureau and port
authorities was provided, such as the analysis
of changes in major shipping routes before and
after the global pandemic and the deployment
analysis of regional routes by national shipping
companies. In air transport achievements,
analysis data needed for policy evaluation by
the department of navigation and Aviation
Administration of the MOTC, Civil Aeronautics
Administration, and Taoyuan International
Airport Corporation during the pandemic was
provided, such as the analysis of Taoyuan
airport’s cargo market from 2019 to 2021, the
application analysis of cargo fleets of major
Asian airlines during the pandemic and the
trip changes of Southeast Asian countries to
and from Europe and America.

Due to intense changes in internal and
external environments, international maritime
and air transport journal studies and seminars
are regularly conducted to grasp international
advanced technology and industry development
trends. These studies include conducting
research and data collection to provide analysis
of important maritime and air transport issues,
and supporting the MOTC and its subordinate
agencies in policy formulation. These studies
also include analysis of changes in global
main shipping route deployment before and
after the pandemic, the deployment of regional
routes by national shipping companies,
the competitiveness of Taoyuan airport in
US-Vietnam-Thailand-Philippines transit
market, an overview of Taiwan-Hong Kong air
cargo, initial exploration of international air
passenger and cargo recovery, responses of
civil aviation operators to the pandemic, and
initial exploration of sustainable aviation fuel
application trends.
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2: Improve the Competitive Advantage of Sea and Air Transportation
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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.  Optimize the Operating Environment for Highway
Public Transportation

(1) Continue to assist the Highway Bureau of
the MOTC in promoting “Highway Public
Transportation Service Upgrade Plan (2021-
2024),” including participating in proposal
review meetings and providing professional
opinions on the subsidy operation guidelines
and content plan reported by the Highway
Bureau to the MOTC and Communications for
approval.

(2] Following the MOTC's instructions, a new
public transportation plan was drafted to
secure funding from the Executive Yuan. This
included studying the impact of the Covid-19
pandemic on public transportation ridership
and developing response strategies, as well
as planning the development strategy for
intelligent public transportation services.
Twelve work meetings and six forums
were held to solicit opinions and facilitate
exchanges, resulting in "Highway Public
Transportation Sustainability and Mobility
Equality Plan (2025-2028)" (draft) submitted
to the MOTC for review by the Executive Yuan,
serving as the basis for promoting the next
phase of public transportation plan.

(3]  Continuing with the service upgrade plan 2.0
for a regional transportation development
research centers, this included training
courses for transportation professionals,
providing consultation and assistance to local
governments to solve public transportation
issues, thus addressing the manpower
and capability shortages in promoting
highway public transportation, and assisting
local governments in developing public
transportation.

(4)  Continue the review and revision of route-
based costing systems for bus services
industry; in 2023, the development of cost
analysis application software was completed,
helping the bus services operators clarify
the actual cost items for each subsidized
operational loss route, providing operators with
a way to enhance operational management
performance and meet the needs of digital
governance for competent authorities.
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Services

(1) Given that mobility as a service (MaaS] is an
innovative service model involving a wide range
of aspects, and with more cities promoting and
evolving Maa$S services, many issues worth
further exploration and expanded application
have emerged. In 2023, discussions were held
on issues such as the application of Maa$S
user data, cross-domain cooperation and
sustainable service provision. International
exchanges and cooperation on Maa$S were
promoted, assisting the Transportation Bureau
of Kaohsiung City Government in promoting
transnational practical cooperation with
Japan’s Odakyu Electric Railway Co., Ltd., and
holding the second APEC “"Enhancing Mobility
Integration for a New Era” international forum.

(2)  Refine the contract system and software of
accessible taxis to implement the “People-
centered Transportation” policy. In 2023,
continuous cooperation with six metropolitan
city governments provided reservation-
based special taxi services and strengthened
local governments’ strategies and practices
for promoting accessible taxis, resulting in
574,008 trips and 32,428 platform members.

Assistance in the Green and Digital
Transformation of the Motor Transportation
Industry

(1) Collect and analyze operational data
from electric buses through a monitoring
management platform to grasp key indicators
(such as power efficiency, state of charge
usage and low power ratio characteristics).
Exchange case study results with passenger
transport operators, collect related influencing
factors of indicator parameters, provide
operators with references and applications,
and serve as the basis for the MOTC to
continuously review electric bus promotion
policies and subsequent application promotion
plans. Additionally, establish an intelligent
charging management system for electric
buses at Beitou and Shilin Technology's
parking lot of Zhongxing Group to develop
optimal charging schedules and contract
capacity strategies of electric buses for
passenger transport operators.
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Conduct the
for Tourism Ecosystem Platform”
copyright licensing announcement to guide
car rental operators in digital transformation.
Introduce new technologies and intelligent
services, increase opportunities for alliances
within and outside the industry, provide mobile
car rental services to enhance consumer
service experience, and improve the overall
competitiveness of the industry. By the end
of 2023, applications for and completion of
licensing were submitted by the national union

“Integrated Car Rental Service
software

of car rental commercial associations and
Taichung car rental commercial association.

To assist the bus services industry in
introducing advanced technologies to promote
digital governance, in 2023, the development
of “"Driver Digital Resume Management
System” integrated blockchain technology
and OBD onboard devices was completed,
involving 4 buses, 4 drivers and 5 route travels,
accumulating 5,033 trips and 2,900 hours, and
generating 1.74 million real-world test data
points to verify the feasibility of the technical
architecture concept for improving driving
safety through data-assisted correction of poor
driving behaviors.
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3. Optimize Public Transportation Services and Industrial Transformation
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Build up a Clean and Resilient
Transportation Environment

Sustainable green transportation continued to be
promoted in response to climate change with the creation
of a living environment featuring clean transportation as
the vision. Highlights of the research are as follows:
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1. Promotion of Net-Zero Emission and Efficacy
Assessment of Transportation Department

N N (1) The “Second Phase Transportation Sector
'APII'BF%/M::%%_}#E& Greenhouse Gas Emission Control Action

i A111 9816 Plan” was compiled and approved by the
EA EE R H Executive Yuan on September 16, 2022; the
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2021 transportation sector greenhouse gas
emission control action plan implementation
results report was compiled and approved by
the Executive Yuan on February 3, 2023; assist
in reviewing the second phase of greenhouse
gas control implementation plans submitted
by 22 local governments and provide opinions
on parts involving the transportation sector.

In response to international net-zero emission
trends and in cooperation with the Ministry of
Environment, the third phase (2026-2030]) of
greenhouse gas phased control targets was
studied, estimating the third phase baseline
emissions, energy demand and carbon
reduction targets for the transportation sector,
and serving as the basis for the Executive
Yuan’'s subsequent consultations on the
third phase carbon reduction targets for six
major departments. The 2022 transportation
sector greenhouse gas reduction action
plan implementation results report was also
compiled, with improvement suggestions
proposed.
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(3)

(4)

In response to the Executive Yuan’'s April 21,
2023 approval of the net-zero transformation key
strategic action plan, cooperate with the MOTC's
seven key strategies “"Vehicle Electrification
and Decarbonization” and the Ministry of
Environment’s ten key strategies “Net-zero Green
Living” for management and control operations,
and submit semi-annual implementation reports
and annual performance reports.

In response to the Executive Yuan's announcement
of “Taiwan 2050 Net-zero Emission Pathway
and Strategy Overview” on March 30, 2022 and
approval of the net-zero transformation key
strategic action plan on April 21, 2023, which
incorporates low-carbon transportation zones
into the actions for vehicle electrification and
decarbonization and net-zero green living, the
“Study on the Promotion Mechanism of Low-
carbon Transportation Zones” project was
conducted in 2023. This project involved collecting
and analyzing similar domestic and international
low-carbon transportation zone cases, proposing
legal planning, relevant supporting measures,
and phased promotion recommendations for
local governments in promoting low-carbon
transportation zones to provide references for
local government planning.

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

(1

(2)

(3]

(4)

Continue to integrate and connect bicycle routes,
optimize and adjust new connected routes for
round-the-island and diversified networks, review
completed routes, and propose improvement
suggestions to the responsible units for
implementation to enhance the friendliness of
bicycle riding environment.

Strengthen bicycle-related software services,
continuously optimize “Taiwanbike Website,”and
complete the automatic route planning function
for bicycles, and integrate with the Tourism
Bureau’s “Bicycle Tourism Network.” As of the
end of May 2023, the website had over 740,000
visits, and the website was officially transferred
to the Tourism Administration for maintenance
on May 27, 2023.

Promote Taiwan Cycling Route App and assist the
Tourism Administration in organizing the “2023
World Bicycle Day - Cycling Around Taiwan”
event, successfully presenting round- the- island
trajectory data, conducting 5 Taiwan Cycling
Route App training sessions, and through Taiwan
Cycling Route App “Using Bicycle Paths as the
Canvas and Bicycles as the Brush” on June 3,
2023, the artistic creation of “Taiwan Cycling
Trails” was completed.

On May 5, 2023, a press conference was held to
present the results of “Bicycle Commuting Route
Demonstration Project” along with a two-month
online stamp collection event. The "MOTC's
Bicycle Network Signs and Markings Explanation
Video” was completed and handed over to
relevant units for promotional assistance.
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Improve the Traffic Air Pollution Management
Strategies

(1) Research results on traffic pollution at
intersections were collected and summarized,
identifying key factors influencing intersection
traffic pollution, understanding research and
development trends in improving intersection
traffic pollution, and providing relevant
authorities with references for pollution
reduction efforts.

(2)  Transportation environment characteristics
and air pollution data collection and
investigation plan were proposed, with field
surveys conducted according to the plan
to monitor particulate matter and carbon
monoxide concentrations at intersections,
which will serve as the basis for the second
year of analysis and evaluation.

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

(1) In line with the highway system planning
phase adaptation guidelines framework
and practices, domestic and international
cases related to enhancing highway system
adaptative capabilities were collected.

(2)  Communication and exchanges were held
with highway facility management agencies
(through interviews or meetings) to exchange
opinions on important topics and the results of
practical case analyses from home and abroad,
and to discuss the application of enhanced
adaptation guidelines.

(3] To ensure the climate resilience of the highway
system under climate change and enable the
highway system to maintain operational service
during extreme weather events, the highway
system planning phase enhanced adaptative
capabilities guidelines were completed and
sent to highway authority agencies (Highway
Bureau, Freeway Bureau]) for reference.
The Freeway Bureau has introduced the
adaptation guidelines into "Extension of
National Highway No. 2 to Provincial Highway
15 and Construction of a New Route to
Provincial Highway 61" for risk assessment.
Based on “Hsipintsengwenhsi Bridge Section
Construction Plan” of the Highway Bureau, the
“Highway System Planning Phase of Climate
Change Adaptation Guidelines”™ were revised
to enhance operability and will be provided to
domestic highway authorities for reference
and application.
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4. Build up a Clean and Resilient Transportation Environment

~2022 . 2023 ., 2024 ., 2025 ., 2026 . 2027~
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Deepen Transportation
Safety Management

Improve transportation safety and strengthen the

spontaneous preventive safety mechanism, with a safe

and humanistic transportation environment as the vision.
Highlights of the research are as follows:

1.

Completion of Railway Transportation Safety
Management System (SMS) and Policies
Discussion of Maritime and Other Transportation
Mode Safety

(1)

(2)

(3)

(4)

To support the MOTC, Railway Bureau, and
Maritime and Port Bureau in refining the
national railway safety plan and required
maritime safety management strategies,
and according to the national road traffic
safety Guideline and Action plan (2024-2027),
research related to railway SMS, maritime
safety and the promotion of road safety
improvement professional capacity building
were conducted to support the MOTC in
formulating key tasks for transportation safety

policy.

Given the severe road safety situation in
Taiwan and the public’'s expectation for the
government to learn from Japan’s experience
in promoting traffic safety measures and basic
law legislation, the draft “Road Traffic Safety
Basic Act” was proposed with the assistance
of the MOTC in 2023. After two forums, it
passed its third reading in the Legislative Yuan
on December 1, 2023, and was announced
by the President on December 15, 2023 and
implemented by the Executive Yuan on January
1, 2024.

Based on the nine policy aspects of the Road
Traffic Safety Basic Act, the MOTC coordinated
and compiled data from various central
ministries, completing the first edition of
“National Road Traffic Safety Guideline and
Action Plan (2024-2027])" after the basic law
legislation. Under the nine policy aspects, 29
strategies and 32 action plans were proposed
and officially approved by the Executive Yuan
on February 7, 2024.

To assist the Railway Bureau in promoting
performance target management for railway
supervision, a two-year initiative for 2023-2024
was planned. In 2023, a review of the types
and contents of safety data and performance
indicators for railway supervisory agencies
and operating institutions in advanced
countries was completed. The review analyzed
the content and target values of national
railway safety performance indicators and
identified high-risk items for railway operating
institutions to support the promotion of
supervisory business.
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Since 2023, a series of studies on professional
capacity building for road safety improvement
has been promoted, starting from four aspects:
establishing a road safety knowledge platform,
proposing a professional training system for
road safety personnel, proposing a mechanism
for professional guidance/consultation teams,

w
M~

and establishing a multi-causal analysis
method and framework for accidents. This
aims to improve the professional knowledge

%%EEE%%%@%-%&%%&%%A
BSREXEARE - LUABESHD T
EWERATITANERBIIRSFER

and skills of first-line road safety personnel,
refine accident analysis and propose
accident causation analysis and improvement
strategies, serving as the basis for long-term

HETH  HeERPEDELNER
£ 85 Ex ~ B ° promotion of professional capacity building for
Be W Z=IRE
road safety improvement.

(6) BFFBRTEREEBMEE - HTR (6} To combine government resources with
AR B 2R R
BRI ORBT 2061 (112-
N34E) ERRENE  BBRET
O BYHEAT 5 T I R R R A AT B
WEBFHRELREEENRE - B
FRD IR D & AR AR B T B A R B 45

academic and research capabilities for regional
talent training, the regional transportation
development research center service
upgrade plan 2.0 (2023-2024) - road safety
improvement plan has been implemented
since 2023. Through regional centers, in-depth
analysis of county and city road safety issues
and guidance for building professional capacity
in road safety are provided. Regional centers
also comply with the MOTC’s department of
railways,highways,and road safety instructions

NG TERIBFATEINAE L B
g =5 s s g to establish "Road Safety Enhancement Action
!TV%FEE;HE EEE%)Q %&ijﬁ%ﬂﬁﬁlﬂ {"E Group” and assist counties and cities in

\,m g ° proposing “Road Traffic Accident Prevention
Strategies and Measures.”

2. FHMEEWRLEZEEIRETIEE 2.

Evaluation of Vehicle Safety Assistance System
Functions

(1) BBRE - PMEHETHTEEFHBR
v — L S (1) By collecting and analyzing driving behavior
J] 3
%}EzutL'ij(}T" EW '%93 Fﬁﬁ*—l—& data and feedback from trial runs of large
s YRR T TEEEBIRSAN vehicles equipped with active warning
HERBRIEPERERHE %i&

assistance systems, the actual impact of
related active warning assistance systems on

HITAWNMBRESE » D AKE drw_ers and their behavior in Taiwan’s tl_”al_‘flc
environment can be understood, providing

Tﬁﬁﬁﬂ% ° a basis for subsequent policy research and
application.
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with equipment development and installation

3. E& ﬂ:# EE%%EI ‘,ﬁ_'ﬁ schedules.

(2) In 2023, an effectiveness evaluation was
conducted for the trial operation of active
warning assistance systems installed on
large vehicles. An evaluation framework
was established, four key evaluation
indicators were proposed, and a method
for evaluating effectiveness was designed
(including sampling methods, definition of test
subjects, experimental design, experimental
procedures, data analysis and statistical
methods). Relevant surveys and data
collection procedures were initiated in line

(1) #5108 MAER 2 BB N EE 3. ;Z::Ir;ition of Roadway Safety and Road User
R BEAREIER pidi s
MHB LR B HERE - RHEEH
N BlH s B BB 2 RIER
B LB RBR2HBIVE

E?ﬁﬁb R and high schools with tools to implement
- traffic safety courses, thus assisting in

(1) To serve as a teaching resource for 2019

curriculum traffic safety education, an
interactive, game-like traffic safety education
software with realistic scenarios was
developed, providing elementary, junior high

£20Z L1Y0d3Y TVANNY ILOW ‘NOILVLYOdSNVYL 40 ILNLILSNI Y 21 | TRYT & i 2 Ei o

promoting traffic safety education in schools.
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(2)

In 2023, based on the MOTC's basic traffic
safety competencies framework for different
learning stages, digital devices such as
computers, tablets and smartphones used
in school teaching were selected to plan and
develop educational support software. Modules
included pedestrian walking exercises, bicycle
riding exercises, and high school motorcycle
riding scenarios; planning basic learning
contexts and hazard perception scenarios;
and creating teaching guides and operation
manuals to help teachers and students use
diverse traffic safety teaching materials and
implement traffic safety education.

Engineering Design and Technologies for
Transformation and Promotion of Traffic Safety

(1)

(2)

Through continuous promotion and application,
traffic safety engineering design technical
tools are reviewed and updated to optimize
the maturity and applicability of related
technologies, while also increasing the depth
and breadth of tool application, effectively
assisting road authorities in improving road
safety.

To support various road safety improvement
initiatives, important road safety improvement
principles and guidelines were developed
and sent by the MOTC to road management
agencies for application, thus enhancing
domestic road traffic safety. Principles
and guidelines such as "Principles for
Improving Pedestrian Spaces,” “Principles
and Methods for Improving Motorcycle Traffic
Environments,” “Guidelines for Setting Up
Audible Signals,” “Principles for Setting Up
Pedestrian-only Phases and Early Pedestrian
Phases,” and "Reference Guidelines for
Improving Pedestrian Spaces around Schools”
have been completed.
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(4)

(5)

(6)

The "Accident Type-oriented Intersection
Traffic Engineering Design Reference
Manual” was promoted, and from 2021 to
2023, collaboration with governments of 22
counties and cities nationwide was conducted
to promote and apply improvements in
accident-prone road sections. Eighteen
training sessions were held to guide relevant
personnel in understanding the process
of accident diagnostics, collision diagram
analysis methods and the application of design
reference manual, thereby enhancing the
safety level of traffic engineering environment.

In 2023, “Accident-prone Intersection Safety
Improvement Checklist” established in
2022 was continuously improved through
Kaopingpeng regional center, with trial
inspections conducted in Kaohsiung, Pingtung
and Penghu to improve the checklist content
and promote its application, thus assisting
road authorities in identifying and improving
intersection safety hazards.

In 2023, bicycle accidents on round-island,
diverse and interconnected routes were
analyzed. An accident analysis platform was
developed and improvement mechanisms
were proposed to provide the MOTC and
management agencies with insights into the
status and characteristics of bicycle accidents,
thereby improving the bicycle riding safety
environment.

The project for improving accident-prone
road sections in Taiwan area is an important
annual task for the MOTC to enhance road
safety. The institute has been responsible
for this plan since 1980 and had completed
40 phases by 2022. The plan collects road
traffic accident data, analyzes the frequency
of accidents and the number of casualties in
accident-prone sections, and after completing
on-site inspections, compiles improvement
plans into reports for approval by the Ministry,
which are then executed by the respective
road authorities. In 2023, the 41st Project for
Improving Accident-Prone Road Sections in
Taiwan area continued to be implemented.
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Promote the Innovative
Application of
Transportation Technology
and Industrial Development

Utilize innovative technologies to boost the
transportation industry's developments, creating
a humanistic and sustainable smart traffic living
environment as the vision. Highlights of the research are
as follows:

1. Promote the Innovative Application of
Transportation Technology

(1) Utilizing innovative technologies such as
5G combined with AloT, the comprehensive
planning concepts and phased promotion
results proposed in 2021-2022 were extended
to conduct functional expansion and
enhancement of intelligent transportation
digital nerve center system in 2023-2024. This
includes continuously expanding the scope of
demonstration city verification fields and the
necessary detection equipment, enhancing
the intelligent priority control functions for
emergency rescue vehicles, developing related
model libraries and knowledge bases for
artificial intelligence traffic management/
public transportation, and integrating the
developed key technologies into the first
phase of intelligent transportation digital
nerve center system completed in 2023.
Through a digital twin model, various traffic
monitoring and prediction results are visually
presented. The developed traffic management
model library can predict impending traffic
congestion and provide warnings 30 minutes in
advance, enabling traffic management units to
take timely responsive measures.

(2)  The application of artificial intelligence
(Al) multi-objective reinforcement learning
(RL) was developed for urban traffic signal
control and implementation, including the
incorporation of Al signal coordination control
topics and simulation models in freeway
interchange areas, aiming to gradually build
the nation’s strength in Al-based traffic signal
control.

(3] For national highway passenger transportation,
the image recognition technology development
results for internal and external abnormal
driving events from 2021 to 2022 were
integrated, further proposing high-risk driving
behavior analysis tools and establishing a
prototype system for managing high-risk
driving behaviors, serving as a foundation
for future applications and proposing a
comprehensive management model and
analysis platform.

(4)  Advanced technologies such as drone aerial
photography and Al image recognition were
combined to establish dynamic trajectory maps
of people and vehicle flows, analyzing traffic
conflicts at intersections. This systematic
approach is introduced into traffic research,
analysis and application, helping to improve
the quality of traffic safety governance.
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The optimization of remote drone aerial
photography technology, Al automatic image
recognition and traffic conflict analysis
software continued to improve related process
efficiency and analysis methods, proposing a
promotion application model for traffic conflict
analysis software. The “Advanced Analysis of
Left Turn Opportunity” and “Human-vehicle
Conflict” pilot test projects were completed to
test and verify relevant analysis technologies,
applying them to the analysis and improvement
of accident-prone intersections.

2.  Promotion of the Development of the Drone
Technology Industry

(1)

(2)

(3)

In promoting rural drone logistics delivery, two
phases of integrated demonstration projects
were completed, achieving concept verification
(POC]) phase results. In 2023, the focus was on
two scenarios: "Emergency Resupply in Rural
Areas” and “Logistics Distribution on Outlying
Islands” in cooperation with Chunghwa Post
and outstanding domestic companies, using
this project as a platform for drone technology
verification and promoting actual operational
service verification.

In promoting drone bridge inspection, the Al
image recognition model for domestic concrete
bridges was developed, and a prototype drone
for bridge inspection was designed and verified
through field inspections. In 2023, automated
drone flights were combined with Al image
recognition to assess bridge component
deterioration, and enhance the quality and
efficiency of bridge inspections.

In the innovation and promotion of drone
industry, “Competition for Creative Applications
of UAS in the field of Transportation” was held
to encourage colleges, universities and public
agencies to engage in drone research and
application. UAS-Taiwan drone alliance was
coordinated to promote international industry
exchanges.
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Improve the Transportation
Facilities Maintenance
Management and Disaster
Prevention Technology

Emerging technologies were combined to reinforce
the capabilities of the transportation system to withstand
disasters and the managerial efficacy and to accordingly
enhance sea and land transport safety and facilitate
cross-disciplinary integration, communication, and
coordination of transportation technologies. Highlights of
the research are as follows:

1. R&D and Advancement of Railway/Highway and
Commercial Port Disaster Prevention Technology

(1) In the area of highway disaster prevention, a
geotextile bridge foundation protection method
was developed and provided to the Miaoli work
section of National Freeway Bureau for the
application of Dajia River Bridge Foundation
Protection on National Freeway No. 3, and
assisted in observing the effectiveness. A
three-dimensional hydraulic analysis model
of the tripod blocks + geotextile protection
method was established as a reference
for evaluating protection effectiveness.
The research results won “2023 Innovation
Proposal System” first-class award from
the MOTC and the second place in “2023
Knowledge Competition” knowledge quality
award from the National Freeway Bureau.

(2) Regarding commercial port disaster
prevention, we have established a very high
frequency data exchange system (VDES)
test station including a fixed test signal
station at Changhua Fangyuan Lighthouse
(Wanggong Lighthouse) and a mobile device to
explore signal interpretation and information
applications. In the future, connecting relevant
signals from land, sea, air and space satellites
will promote maritime navigation safety
and enhance search and rescue efficiency,
and assist the maritime and port bureau in
promoting smart navigation safety projects.

(3] We have developed automated image
interpretation methods for wave run-up during
both daytime and nighttime for the Ren Ding
Sheng Tian section of Provincial Highway No.11
in Fengbin Township, Hualien County. This
allows for image interpretation of shoreline
position changes and wave run-up heights,
and uses numerical wave models to simulate
wave run-up. Additionally, we have developed
a wave overtopping machine learning model
to refine the coastal highway wave impact
warning system. This provides Easter Region
Branch Office of Highway Bureau of the MOTC
with application reference for typhoon wave
impact road closure decisions, thus enhancing
traffic safety management.
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2. Advancement of Bridge Testing and Management

In terms of bridge inspection, we have completed
the development of “Bridge Girder Bottom Narrow
Space Inspection Tool,” which is easy to assemble and
operate, portable, cost-effective and suitable for use in
the narrow spaces of tidal rivers. The tool and related
inspection components have been tested on six bridges,
demonstrating their ability to extend and move stably
under the bridge to capture girder bottom images, and
provide relevant applications for bridge inspection. Further
enhancements will continue and the research results
will be promoted and transferred to provide practical
applications for bridge maintenance management units,
thereby improving the quality, efficiency and safety of
bridge inspection operations.

After the collapse of Su'ao south bridge incident,
to improve the safety maintenance and management
system of all national bridges, the MOTC directed
the drafting of “Bridge Maintenance Management
Operation Guidelines (Draft),” which was promulgated
by the Executive Yuan and came into effect on July 21,
2020. Centered on “establishing a sound system and
ensuring implementation,” the guidelines aim to prompt
all ministries, county and city governments, public
schools and public enterprises to introduce a three-
tier management mechanism within the existing legal
framework, thereby establishing appropriate systems
and continuously strengthening bridge maintenance
operations. The “Vehicular Bridge Management
Information System” has been enhanced to adjust
account control methods and add statistical dashboards,
with reminders for the number of uninspected and
unrepaired bridges have been added to the system’s
homepage for each unit. On the first day of each month,
this reminder information is automatically sent by email
to the accounts set by each unit. Improvements include
resolving issues with photo capture of inspectors and
inspected components, enhancing the main system’s
review function and adding advanced features to flag
suspiciously short inspection times and possible errors
in inspector photos. To continuously improve “National
Bridge Statistical Information Network” open data, we
convened a “National Bridge Statistical Information
Network Open Data Expansion Meeting” on May 31, 2023
with bridge management agencies (including ministries,
the Highway Bureau, the Freeway Bureau, and various
county and city governments). After discussions, five
new data items of managing agency (maintenance unit],
road grade, route, bridge mileage and deck material
were added for external queries, and increased the open
data items from 9 (bridge name, usage status, central
competent authority, management agency, county/city,
district/township, completion date, total bridge length and
structural type] to 14, making bridge information available
for public inquiry and understanding.
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3. EBBRRIEENERELEEIREIhEE 3.  Optimization of Harbor Environment Information

Application and Facility Management Feature
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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, current 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 during typhoons for Taiwan International
Ports Corporation, Ltd., 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.

We have constructed a high-precision three-
dimensional numerical terrain model for the
Taipei Port area, analyzed various unmanned
aerial vehicles, assessed flight capabilities and
application ranges, and developed Al image
recognition technology for automated inspection
and management of critical facilities such as
docks, breakwaters, and port area substation
facilities. We applied the framework developed
in 2021-2022 "Research on the Application of
Drone Image Monitoring Technology in Taichung
Port Area Management” to Taipei Port and
explored the differences in applying the overall
framework to different port areas as a reference
for future promotion to other ports. Our aim is to
apply innovative technology to improve port area
management efficiency.

We will continuously refine the harbor
structure maintenance management system
and expand system functions according to the
practical needs of Taiwan International Ports
Corporation, Kinmen County Port Authority and
Lienchiang County Port Authority, promoting
and implementing research results through
educational training. In addition, we collect
domestic and international cases of emerging
technologies applied to wharf inspection and
detection, explore the feasibility of applying these
emerging technologies to wharf inspection and
detection, provide port management units with
a smart and informatized approach to manage
harbor structure maintenance.
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4. Enhancement of Port Marine Meteorology
Monitoring Technology

(1) Optimize Taipei Port's microwave radar
technology for marine meteorological
monitoring, utilize wave and current
observation data from stations in the waters
near Taipei Port to calibrate microwave
radar equipment and improve calculation
methods, enhance the accuracy of marine
wave and current observations at Taipei
Port and improve the visualization analysis
technology of microwave radar in Taipei Port.
In addition, we will explore the observation
characteristics of planar ocean currents using
a dual-radar system, refine the data quality
control process for operational observations
of ocean array radar at Taichung Port, and
increase the accuracy of planar ocean current
observations with the dual-radar system to
support the application needs of Taichung
Port’s management unit.

(2)  In addition to maintaining “Taiwan Nearshore
Wave Prediction System 2.0” in 2023, we are
also refining the marine weather simulation
technology for commercial port areas.
The overall system provides daily marine
meteorological forecasts for the next two days
for nine major commercial ports in Taiwan.
In 2022, the system began providing forecast
information, including wind speeds for the
next five days for nine ports, and small-scale
wind wave and hydrodynamic simulations for
the Keelung sea area for the next two days.
In 2023, the system established small-scale
wind wave and hydrodynamic modules for
Kaohsiung sea area, and calibrated wind wave
and hydrodynamic modules for Penghu sea
area, providing more detailed wind wave and
tidal flow simulation information for Kaohsiung
and Penghu sea areas. Starting from 2024,
the overall system will provide daily marine
meteorological forecast information for the
next two days for ten major commercial ports
in Taiwan.

5.  Advancement of Metal Material Corrosive
Environment Study

Continue to investigate atmospheric corrosion
factors and conduct on-site exposure tests of metal
materials in Taiwan, analyze the correlation of relevant
metal corrosion factors, and improve and expand “Taiwan
Corrosion Environment Classification Information System”
through seminars, training sessions and annual reports,
provide reference applications for corrosionresistant
design and maintenance management of structures to
the Freeway Bureau, Highway Bureau, Taiwan Railway
Corporation, Taiwan High Speed Rail Corporation,
engineering consulting companies and private sector
entities.
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7. Improve the Transportation Facilities Maintenance Management and Disaster Prevention Technology

Optimization of Harbor:

< Collaborative Research Project

< Collaborative Research
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According to the aforementioned 2023 Research
Theme and Focus, the Institute of Transportation,
MOTC collaborates with planning and implementing the
relevant research projects, to assist in the promotion of
transportation policies, and provides research outcomes
as the reference for administration of central and local
government transportation units; the descriptions are as
follows:

Enhance the Transportation
Planning and Reviewing
Support

() 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 weekends. By collecting relevant travel data through
surveys, we will establish a transportation demand model
was established to forecast the future supply and demand
of the transportation system. The project assessed and
defined the functions of various transportation systems in
the Eastern Taiwan region and will propose development
strategies for the region’s land transportation systems.

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 screen line 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 will study transportation system development issues
and strategies, develop land transportation system
development strategies and outline future prospects and
development blueprints.

2. Research Results

(1) Completed surveys on travel characteristics in
the Eastern Taiwan region, screen line traffic
volume surveys and socio-economic trend
forecasts and supply-demand analysis.

(2) Constructed “ Eastern Taiwan Regional
Transportation Demand Model” and completed
the supply - demand forecast analysis of
transportation system.

(3) Based on the supply-demand forecast results,
we conducted issue discussions and analyzed
relevant policy implications.

(4)  The outputs of this project will serve as
references for the National Development
Council, Ministry of the Interior (National
Land Planning], transportation agencies
(Taiwan Railway Corporation, Railway Bureau,
Highway Bureau, Freeway Bureau, etc.), and
local governments in planning and evaluating
railway and highway transportation systems.
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3. Result Promotion and Benefits

We presented “The Analysis of Eastern Taiwan
Transportation Demand” paper at the Chinese Institute of
Transportation’s 2023 annual meeting and international
academic conference.

4. Summary of Research Results

# Trips of Yilan County are c d
in Yilan City and Luodong town

@ Trips of Hualien County are
dominated in the northern part

# There are more trips in Taitung
County scattered to the surrounding
towns of Taitung City during
weekends than weekdays

REEIGEFRLFBIRORDMIEN

Trip distribution in each counties in the base year of Eastern Taiwan region

Yilan Yilan
(weekdays) (weekends)
£

(o o)

Hualien Hualien
(weekdays)  (weekends)

Scooter 1L4% Scooter| 3.6%
car car

Bus % Bus 5%
Railwan 3% Railway 85 6%

Scooter 26% Scooter 0.5%

= ol =
Bus 0.1% Bus 0.1%
Railvwary ISR Railway [
o = -
) t
Taitung Taitung, ‘e Seooter 14% Seooter 0.7%
(weekdays) (weekengs) car car  [SOSE
Bus 0% Bus 0%
Railway IS Railway SN
AThe modal split between Yilan and Hualien in the base year (2022)

REEGEFEEREZL

Modal split ratio in the base year for the Eastern Taiwan region
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5. Research Result Report

. A series of studies on the overall
transportation planning of Eastern Taiwan
(1/3) - investigation and analysis of travel
characteristics (Scheduled to be published in
July 2024).
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(I1) Maintenance service of the transportation
planning support system (2023)

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 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 map and
data necessary for transportation planning
operations.

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

(3] In 2023, the system replaced GIS server with
TGOS services provided by the Ministry of the
Interior, establishing a new base framework
and interface design for the mapping
platform; enhanced data query and statistical
functions, and added a function for querying
transportation demand model results for living
circles.
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3. PRRHEEEWEE 3. Result Promotion and Benefits

(1) From 2018 to 2023, it continuously provided
=+ 4= 18 =1 1T/ S22 y

(1) 107'112535}""%5 ﬁj\:ﬁfﬁ*’tﬁ (Eﬁﬁ graphic databases, including transportation
L~ Ei@j}%gﬁ / Q@E%E‘I’%Ef\j systems, transportation stations/
N R e transportation construction project locations,
E@Eﬁii@%ﬁﬁﬁ‘f% |DE_D1E ) T2 ER and major land development project locations,
I . =~ s g to the Highway Bureau of the MOTC, National
ARER > NEREE LB IE%&%E%FE Land Management Agency of the Ministry of
TN KB SEBER L (HED - the Interior, and local governments. These

databases were used to establish sustainable

H+RE (SEZERIEFTE) 2 HH

living circle transportation evaluation models

T%%T_Hiﬁﬁ o and ex‘plore- mecha‘nisms for national land
planning, including metropolitan area
(2) 1M24F6 321 AR08 24 B TEH planning.
%EEIJS‘Z]%?%E Z%IEEJ” + (2)  On June 21 and October 24, 2023, educational
=21 XL IR °

training sessions for “Transportation Planning
Support System” were conducted.

4L, AR EREERR 4. Summary of Research Results
Supion plaey
s LUEE SHEEEER  eWUREMAELAN o LIEW Trwear
LEs EFiE oW oERMLESRATIRM oFREL Lared developeent plan
CTMBHE  SEMEERT  SERUEIEER oFEEEER ,

[ amwe | [ mmwe | [(AnTE/ER| (saEngmee il
[ | | J

1 T
ﬂﬁﬁl Jll'llplﬂtﬂ‘hﬂ
EaRbE =

EERBISIRA RN

Structure of the transportation planning support system

5. WERRIBE 5. Research Result Report
N ; N e . Maintenance service of the transportation
® BER SIS R R FAMEESATRE (112 planning support system (2023) (Scheduled to
_EE) (?E§+113£E7ﬁ II:EI}:IL&) ° be publishedin July 2024).

o L 6. Related Websites
6. tHRIMEL

Transportation planning support system
BEHR BB AR A (https://ttdss.iot.gov.
tw/ttdss/)
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(I11) Conceptual plan for the overall traffic
network on both sides of the Dahan River

1.  Project Overview

On February 10, 2023, the Public Construction
Commission of the Executive Yuan held a follow-up
meeting on “Strategies for Improving Traffic along
the Dahan River from Bangiao to Tucheng, Sanxia and
Longtan” and reached conclusion two: the MOTC should
conduct early overall planning on both sides of Dahan
River to thoroughly solve regional traffic problems. The
planning concept for Dahan River should refer to the
complete expressway systems along Keelung River and
Xindian River in the Greater Taipei Metropolitan Area.
Given the involvement of various responsible agencies
such as national highways, provincial roads, local roads
and flood control roads, most of which fall under the
jurisdiction of the MOTC; the Ministry is requested to task
its Transportation Research Institute with considering
the regional highway system, national highways and local
road systems, which are interconnected and mutually
influential. The institute should also take future population
growth into account and consider factors such as traffic
accessibility and feasibility to propose a comprehensive
strategy for solving regional traffic congestion problems
as soon as possible.

2. Research Results

(1) This plan involves the conceptual planning of
expressways by fully utilizing the space on both
sides of Dahan River. Right Bank Expressway:
starting from Jiangzicui Interchange of the
New Taipei City Provincial Highway 64, heading
south to set up an expressway, connecting with
Provincial Highway 65 near Tucheng Depot,
continuing south through Sanying Bridge,
Wuling Bridge, and Kanjin Bridge, and ending
at Provincial Highway 4 in Daxi District of
Taoyuan City. Left Bank Expressway: starting
from the New Taipei City Ring Expressway,
heading south to set up an expressway, with
ramps connecting Yingge System Interchange
of National Highway 2 and Daxi System
Interchange of Provincial Highway 66, ending
at Provincial Highway 4 in the Longtan District
of Taoyuan City.

(2)  “Conceptual Plan for the Overall Traffic
Network on Both Sides of the Dahan River” has
been completed, providing the Highway Bureau
with information for subsequent feasibility
studies and related work, and for the relevant
city governments to use as a reference.
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3. FRERHEEEHE 3.  Result Promotion and Benefits

This planning concept is based on the overall

ES e, 2 = = N 325 4 . .
ARBIEIR - e REZ I [ F F0A) 17T connectivity of expressway traffic systems along the
(7\3}@7J<\;EJ N j(;%f% N %ﬁE)%&%@;ﬂ) ﬁﬁ};ﬁF'% major river basins (Tamsui River, Dahan River, Xindian
s . N River and Keelung River] in the Greater Taipei area. Upon
ﬁ?ﬁﬁ%xﬁ%%ﬁZ%ﬁ%%?ﬁ%%’%?’&%ﬁ%ﬂ ’ 5'5 completion, it will alleviate peak hour traffic congestion in
K%Jﬁ?ﬁ;‘ﬁﬁ[ﬁﬁﬁiﬂ% N ’%% . iﬁ&ﬁ‘]‘ﬂ‘ﬁl Sanxia, Yingge, Tucheng and Shulin areas.

5B SQUE AT ER i R IBZE SR A ©

4, TR RIEERRE 4. Summary of Research Results

REZEMFREBEETEE

Schematic diagram of the expressways on both sides of Dahan River

5. HARRRIRE 5. Research Result Report
3 Conceptual plan for the overall traffic network
N i Bl S e g =
° KRORE PR BB SUB S A AR BB AR on both sides of the Dahan River (Scheduled to

= (§E§+113E7H Hj#}i) ° be published in July 2024).
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(IV) Analysis of traffic capacity and level of
service of freeway weaving segments
(1/3) - typical segments

1.  Project Overview

The institute has successively published and updated
“Taiwan Highway Capacity Manual” in 1990, 2001 and
2021. However, chapter 7 "Highway Weaving Sections” still
references the analysis method from the Transportation
Research Board (TRB) 1985 Highway Capacity Manual.
This method categorizes weaving sections into three
types but chapter 7 only focuses on one type. Since the
TRB 1985 analysis method was not suitable for the U.S.
environment, subsequent versions have updated the
analysis methods.

The institute began long-term localization research
on capacity since 1991, gradually revising the 1990
highway capacity manual to suit domestic analysis. Due
to the lack of data collection and analysis of traffic flow
characteristics on weaving sections over the years, the
applicability of the weaving section capacity analysis
method has not been reviewed. Therefore, this project
aims to study the traffic flow characteristics, capacity,
and service level analysis methods of highway weaving
sections.

2. Research Results

(1) Completed a literature review on typical
weaving sections (defined as locations where
the number of mainline lanes upstream
and downstream of weaving section are
equal, connected by auxiliary lanes between
entrance and exit ramps and without other
special design features) domestically and
internationally.

(2) Conducted on-site surveys at four weaving
section locations, organized the data and
analyzed the traffic flow characteristics.

(3] The relevant outputs provide a basis for future
revisions of the highway capacity manual,
offering reference applications for the MOTC
and the Freeway Bureau.

3. Result Promotion and Benefits

(1) On November 2, 2023, we held a seminar
with experts and scholars on the topics of
“Capacity Estimation Methods Suitable for
Domestic Highway Sections” and “Service
Level Evaluation Indicators and Classification
Standards for Weaving Sections.”

(2)  Published the article "Using Drones as ‘New
Perspective’ to Monitor Traffic Flow and
Intelligently Manage Traffic Safety” in the 2023
Vol.2 of Spatial Digital Life.
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Research Result Report

Analysis of traffic capacity and level of service
of freeway weaving segments(1/3) - typical
segments (Scheduled to be published in July
2024).
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(V] Establishment of the railway supply and
demand diagnostic digital twin software
platform (1/2) - planning of the prototype
structure for railway digital twin software
platform

1.  Project Overview

The institute has completed the maintenance and
expansion of railway system supply and demand diagnosis
model software and strategic analysis projects in 2021
and 2022. Utilizing historical ticketing and schedule
data warehouses, and incorporating big data analysis
techniques, we developed a railway system diagnosis
model software. This software can perform diagnosis
and scenario analysis of passenger transport supply and
demand in the railway system under assumed conditions
and planning aspects.

The government is actively promoting forward-
looking infrastructure, including five main aspects:
integrating high-speed rail and conventional rail networks,
upgrading and improving services in Eastern Taiwan,
railway elevation or commuter speed enhancements,
urban metro development, and southern and central
tourism railways. The MOTC will allocate $38.8 billion
in the third phase for key projects such as the double-
tracking of Hualien-Taitung railway and undergrounding
of Tainan city railway. Furthermore, the energy efficiency
of rail transport systems is superior to that of road
public transport and private vehicles. Under the 2020
transportation policy white paper, the MOTC is promoting
the construction of a high-speed railway network around
the island, anticipating that the railway system will
become increasingly important in the future.

Internationally, there are benchmark cases
where digital twin technology has been applied to the
railway sector in planning, construction and operation,
demonstrating significant benefits. This technology
visualizes assets, collects operational data, and uses
simulation models and scenario analysis to conduct
solution simulations and predictions. It can be applied to
planning and design solution selection and verification,
as well as improving operational efficiency and reducing
costs in operation and maintenance phases.

With the advancement of railway construction
projects and the introduction of new trains, the impact
on railway transportation necessitates digital technology
to assist in monitoring and scenario analysis, supporting
policy decision-making and enhancing the institute’'s
capability in railway construction project budget reviews.
Therefore, this technological project is being conducted by
combining the institute’'s accumulated R&D technologies
to develop a prototype framework for a railway digital
twin software platform. This platform can integrate
planning aspects with actual train operations, serving as
an essential tool for the institute in railway construction
project budget reviews, policy formulation, and program
evaluation. Upon completion, the software platform can
be transferred to the Railway Bureau and the Taiwan
Railways Administration as a simulation and evaluation
tool for construction project programs.
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2. Research Results

(1) We have collected documentation on
benchmark cases of railway digital twins from
advanced countries and outlined a future
blueprint for Taiwan's railway digital twins.
Further analysis has identified R&D priority
projects such as platform architecture and
interface, automatic conflict resolution and
operation simulation. By incorporating the
core technology of the institute's supply
and demand diagnosis model software, we
have completed the planning of a prototype
framework for railway digital twin software
platform.

(2) In terms of technical development, we have
continued to deepen the development of station
bottleneck analysis techniques and delay
quantification techniques using UIC timetable
compression method. Through scenario case
analysis and validation, including Changhua
City railway elevation, Jiji Line infrastructure
improvements and Changhua high-speed
rail station, we have demonstrated the initial
operational analysis capabilities of digital twin
software platform prototype framework.

3. Result Promotion and Benefits

On November 23, 2023, we held a seminar with
experts and scholars on “Future Development Framework
of Railway Digital Twins” and “Scenario Case Analysis
and Prediction Results of Railway Construction Projects
Including Changhua City Railway Elevation, Jiji Line
Infrastructure Improvements and Changhua High-speed
Rail Station.”

4. Summary of Research Results
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Schematic diagram of the data organization structure for railway digital twin platform
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5. Research Result Report

3 Establishment of the railway supply and
demand diagnostic digital twin software
platform (1/2) - planning of the prototype
structure for railway digital twin software
platform (Scheduled to be published in July
2024).

(VI) Capacity model analysis of intercity
railway classification yard and terminal
station

1.  Project Overview

This project is a two-year project focusing on the
capacity analysis of classification yard and terminal
station in the intercity railway system. Terminal and
classification stations are primarily the starting and
ending points for train operations. After a train arrives at
this kind of station, 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 yard and terminal station. This
model considers the turnaround behavior of trains at
classification yard and terminal station, as well as factors
affecting capacity, serving as the basis for expansion of
railway capacity analysis software in 2024. The results
of this project can serve as a basis for the MOTC the
Railway Bureau, Taiwan Railway Corporation and local
governments in evaluating intercity railway system
improvement plans.

2. Research Results

(1) Construction of a capacity analysis model for
classification yard and terminal station in the
railway system.

(2]  Research on issues related to the impact
of track layout and track usage paths at
classification yard, terminal station and
general stations on the capacity of intercity
railway system.

(3]  Case analysis of train operation planning at
classification yard and terminal station in
Taiwan Railways system.

(4)  The results can assist rai lway planning
authorities (such as the Railway Bureau)
and operaters (such as Taiwan Railway
Corporation) in using capacity analysis
methods to conduct railway system capacity
evaluations and develop improvement plans.
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3. PRRHEEEWEE 3. Result Promotion and Benefits

(1) Two expert symposiums held on July 7 and

(1) 75’511255'57%75&112&11%105%5% November 10, 2023.
23)’(%%%%@%& = ° (2)  Two training sessions conducted on June 9 and

October 25, 2023.

(2) R1128E6 B9 11242108 25 H #4312

(3) Presentation of “Station Capacity Analysis

2>)’Q$ g%ﬂl%ﬁ °© Model for Intercity Railways” paper at the
Chinese Institute of Transportation's 2023
(3) PHERFEHE 2202304 = & E iy annual meeting and international academic
N N . N conference.
X BB R a3 sk T I R R 15 uh
BEMMHER 5 W -
4, WRFTRRRIEEREE 4. Summary of Research Results
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There are four tracks in the terminal station. Among the tracks,
there is only west subsidiary main track having enough length
for intercity trains while the other three tracks could only
accommodate local trains. There is a scissors crossover in front
of the station to enable trains to change tracks.

Ko Nntrirad

Southbound —~

Using the capacity model to analyze, the average headway
between trains is 588.06 seconds and the capacity of this
station is 6.12 trains per hour.
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Case analysis of intercity railway capacity

5. MRS 5. Research Result Report
N RN o Research on capacity analysis of intercity
° HEREEREDMEBRAME (1/ railways and its applications (1/2) - rail
2) _ﬁﬁ%ﬂﬁﬁﬁﬁ%*EZ§§$§ﬁ$ﬁﬁ capacity model for the classification yard and
terminal station(Scheduled to be published in
(FEETM3EFETHA HRR) - July 2024).
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Improve the Competitive
Advantage of Sea and Air
Transportation

() Planning and development of the
international airport operations simulation
analysis software system (1/2) - system
planning and design and software unit
establishment

1.  Project Overview

Airside simulation analysis is an important part
of civil aviation airport operations planning. In previous
research, we established an airside capacity evaluation
method for airports, which was verified by Taoyuan
International Airport Co., Ltd. This method can perform
airside operations simulation analysis, identify airside
operational bottlenecks, assist in reducing delays, and
evaluate airside configuration plans to ensure smooth
operations and improve operational efficiency.

Based on previous research, this project aims
to further develop the evaluation method into airport
operations simulation analysis software and enhance the
user-friendliness of human-machine interface. In the first
year of this two-year project, we completed a prototype
of airport operations simulation software, including the
establishment of software platform, and the design and
implementation of simulation engine module, database
module and user interface module. In the second year
(2024), we plan to complete the software development and
further enhance the user-friendliness of human-machine
interface.

The second year will also involve actual case
testing and training to improve the Civil Aeronautics
Administration (CAA) and Taoyuan International Airport
Co., Ltd.’'s understanding and practical operation of the
software. Through training, we will gather feedback
on the software from various units to enhance its
usability, facilitate its application in airport planning and
operations, and serve as a policy evaluation tool during
routine operations or construction changes. After the
software development is completed, we plan to transfer
the technology to the CAA and Taoyuan International
Airport Co., Ltd. for practical application, making airport
airside facility management more data-driven and model-
based, thereby enhancing the operational efficiency of
our international gateway airports to meet long-term
development needs.

2. Research Results

(1) Completed the software system requirement
documents, including parameters, site data,
schedule data, data management, analysis
results, runway simulation logic, taxiway
simulation logic, parking position simulation
logic, flight simulation logic and simulation
operation.
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Schematic diagram of the basic framework of airport operation simulation analysis software

sy

Completed the development of airport
simulation prototype software, including
software writing and rewriting, database
module design and implementation, major
design adjustments and implementation of the
simulation engine, site editing function and
user interface design, control center module
design, partial function implementation and
backend database design. This software can be
used as a policy evaluation tool during routine
operations or construction changes, helping
to enhance the operational efficiency of our
international gateway airports.

Result Promotion and Benefits

On October 23, 2023, we held an expert
symposium on “Establishment and Subsequent
Application of International Airport Simulation
Software,” discussing topics such as the
objects of airport simulation analysis, the
types of airports that need simulation analysis
and how to integrate simulation analysis
into airport construction review procedures.
Participants included the Ministry of
Transportation and Communications Aviation
Department, CAA, CAA Flight Services Center,
Taoyuan International Airport Co., Ltd., China
Civil Airports Association, and experts and
scholars, who exchanged opinions on topics
and subsequent applications, promoting the
data-driven and model-based development
of airside operations at our international
airports.

In the first year of this two-year project,
we developed a software prototype. In the
second year (2024), we will complete the
software development and enhance the user-
friendliness of human-machine interface.
In addition, through actual case testing and
training in the second year, we will improve
the CAA and Taoyuan International Airport Co.,
Ltd.’s understanding and practical operation
of the software. Taoyuan International Airport
Co., Ltd. plans to prepare budget for the
application and maintenance of this simulation
software from 2025 to enhance airport
operational efficiency.

Summary of Research Results
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Diagram of the scene editing function of airport operation simulation analysis software
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5.

Research Result Report

Planning and development of the international
airport operations simulation analysis software
system (1/2) - system planning and design and
software unit establishment (Scheduled to be
published in July 2024]).
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(I Research on the construction of a
potential market evaluation method for
international airports using big data
technology

1.  Project Overview

The global aviation industry is booming, with
passenger numbers and the number of connected cities
continuously increasing. Taoyuan Airport and nearby
competing airports (including Hong Kong, Incheon, Narita,
and Singapore] are located on the flight path between
North America and the Asia-Pacific region, and are all
actively expanding airport capacity to compete for airlines
and increasing routes to strengthen their hub status.

The 2020 edition of our country’'s aviation policy
white paper highlights the vision of developing an
“International Aviation Hub.” The primary condition for
becoming a hub airport is having a dense route network
but due to various environmental factors, our international
airports’ route networks are not as dense as those of
Incheon, Hong Kong and Singapore, with the majority
of trips being point-to-point, which is not conducive to
developing a hub airport.

To enhance the competitiveness of our international
airports, this project targets Taoyuan International Airport
for research by collecting relevant supply and demand
data and using big data analysis technology to construct
a method for evaluating and analyzing the potential route
markets for our international airports. Based on this, we
propose recommendations for potential market routes.

2. Research Results

(1) Completed a comparison and difference
analysis of the route networks and flights
between Taoyuan Airport and nearby
competing airports (Incheon, Hong Kong,
Narita, etc.), and conducted interviews with
Civil Aviation Authority, Taoyuan International
Airport Co., Ltd. and domestic operators
to understand current thoughts on route
expansion and future development directions.

(2) Completed the construction of a method and
framework suitable for evaluating the potential
market development of our international
airports. Big data tools were used for analysis,
and potential route recommendations and
cost-benefit evaluations were proposed for
developing these potential routes. These
recommendations now serve as references for
the Civil Aviation Authority, operating units and
airlines for subsequent route development and
additions.

3. Result Promotion and Benefits

On November 20, 2023, a discussion was held with
the MOTC, the CAA, Taoyuan International Airport Co.,
Ltd., airlines and other units to share the achievements
of this year, and collected suggestions from participating
units and used them as references for future improvement
of aviation database application.



4L, AR EREERR 4. Summary of Research Results
3] =l 2018-2019 ph =R
ERGEI R Rl ) (i) 2018 2019 2018-2019 2022
Top 15 Source or destination airport
Growth rate
BRERMH Zurich 43,205 56,090 29.8% 1,264 7,237
B ZEFE 4N Barcelona 33,332 46,831 40.5% 397 5,415
EFE Phuket 40,173 44,116 9.8% 113 4,693
JE 18 Boston 41,654 41,856 0.5% 4,258 15,387
FE8E8 Madrid 31,101 37,205 19.6% 1,904 6,531
BRIHEK Tel Aviv 24,583 27,690 12.6% 1,254 5,906
F#ZE Cairo 26,296 26,542 0.9% 437 2,245
E B Christchurch - 26,134 175 2,787
JRA45EE Portland 26,858 25,520 -5.0% 2,208 6,254
FERSTH4F[E Washington, D.C. 25,813 25,099 -2.8% 2,858 9,557
K Maldives 18,668 24,655 32.1% 104 3,766
B AMGHR Copenhagen 21,012 23,873 13.6% 1,058 4,124
BT CORM ) 23,404 23,794 1.7% 354 4,691
Perth (Australia)
HEDNAER ( Em?,‘ ) 22,641 23,490 3.7% 351 4,514
Bangalore (India)
R ( ;E¢§ ) 20,643 22,751 10.2% 16 749
Davao (Philippines)
B EIIZ ARG AS T LA 5 T IR IR S B A1 S ARG
Top 15 destinations for Taoyuan Airport passengers traveling via transfers without direct connections
190 190
150 150
110 110
70 70
30 30
2018 2019 2020 2021 2022 2023 2018 2019 2020 2021 2022 2023
-o-HKG 158 156 39 33 55 97 -o-HKG 158 156 39 53 55 97
-8~ICN 154 155 59 79 73 122 -8=ICN 154 155 39 79 73 122
-8—-NRT 131 135 49 85 85 104 -8~=NRT 131 135 49 85 85 104
-o-TPE 129 133 33 30 43 79 -o-TPE 129 133 33 50 43 79

o ERRBUREUTEMS R RS EET

BIZIF B ROEEMRE R

Comparison of the number of direct connection points at various airports

BEAT I35 5T (113455 3 bR -

5.

Research Result Report

Research on constructing a potential market
evaluation method for international airports
using big data technology (Published in May

2024).
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(1) Maintenance and analysis of the
international maritime database

1.  Project Overview

The current global economic landscape is changing
rapidly and maritime cargo transportation is experiencing
significant fluctuations. Our country, located at the center
of East Asia and surrounded by sea on all sides, has had
many years of maritime transport prosperity but recent
changes have been quite unfavorable for us. In recent
years, Kaohsiung Port’s ranking in global container ports
has stagnated, which deserves high attention and proper
response from the government.

The formation and evaluation of high-quality policies
require high-quality scientific analysis, and high-quality
data are essential elements for policymaking. Container
transport is the focus of our maritime transport and
maritime container transport is global in nature. The
“International Maritime Database” continuously collects
data on major global ocean container transport routes and
regional routes, enhances functions for data statistical
analysis and mapping, and conducts issue-based analysis
at the end of each year based on quarterly data changes
to grasp the overall situation and trends of the global
shipping market. In addition, the system can meet current
policy or business needs, such as the formulation and
effectiveness evaluation of the New Southbound Policy,
providing concrete and objective quantitative data from
the perspective of container shipping supply as support.

2. Research Results

(1) Collect international regular container route
data from 2011 Q2 to December 2023.

(2) Before 2016, about 600 routes data centered
on the far east were collected each quarter.
Starting from 2017, data collection expanded to
include all regular container routes worldwide,
with about 1,500 to 1,550 routes collected each
quarter. From 2022, data collection frequency
has been changed to monthly, with about 1,800
routes collected each month.

(3)  The database includes information on over
1,000 ports worldwide, including their Chinese
and English names, latitude and longitude,
country, continent and international standard
codes. Approximately 5,200 ships used on
these routes, covering 97% of the world's
container ships.

(4)  Enhance the standalone query software with
functions for data statistical analysis, report
and chart generation, and strengthen its
cybersecurity capabilities.

(5]  Complete the analysis of changes in major
route deployments before and after the global
pandemic and regional route deployments of
national shipping companies.
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700

Result Promotion and Benefits

(1 On August 31, 2023, we conducted standalone
query software training of “International
Maritime Database” for Keelung Port branch
of Taiwan International Ports Corporation.

(2) On November 8, 2023, we conducted
standalone query software training of
“International Maritime Database” for the
Maritime and Port Bureau of the MOTC.

(3)) On November 29, 2023, we held “2023
International Maritime Database Issue
Analysis Results Exchange Symposium”™ and
invited industry, government and academic
representatives from maritime industry to
introduce the database content, functions and
issue analysis results.

Summary of Research Results
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Number of routes calling at ports in our country and nine neighboring countries from the second quarter of 2017 to 2023.
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5. Research Result Report

. 2023 annual “International Maritime Database”
maintenance and issue analysis (Scheduled to
be published in July 2024).

(IV) Research on the integration and digital
development framework of our country’s
maritime information (1/2) - investigation
of the digitalization of maritime industry
and formulation of development
blueprint.

1.  Project Overview

In recent years, the rapid development of digital
technology has made digital transformation a hot
topic. Catalyzed by the pandemic, digital life and digital
economy have become mainstream development
trends in many countries. All industries are influenced
by digital technology, leading to a surge in the need
for transformation including the shipping industry.
Digitalization in shipping has been a long-discussed
topic in the maritime and information industries.
In recent years, large shipping companies have
independently developed digital management platforms,
and many national ports have established their own
port management systems to address operational
and management issues. However, compared to other
industries, the digital development of the maritime
industry has been relatively slow. In response to this
trend, it is necessary to conduct in-depth research and
formulate relevant strategies.

This project aims to outline the direction of digital
development for our country’s maritime industry by
planning a digital development blueprint and formulating
relevant strategies. It will assist both public and private
sectors in applying digital technology tools, utilizing
data management, analysis and sharing to enhance data
visualization, and collectively improve management and
operational efficiency. The ultimate goal is to strengthen
the international competitiveness of our maritime
industry.

2. Research Results

(1) Collect information on the current state and
trends of international and domestic maritime
digital development, including international
organizations such as UNDP, UNCTAD, IMO,
IAPH and IPCSA, as well as alliances formed
by container shipping companies like GSBN,
DCSA, Tradelens, and projects such as the
US’'s MIDI and FLOW initiatives and the EU’s
iTerminal 4.0. We will also gather information
on the promotion plans of ports like Singapore,
Rotterdam, Antwerp, Los Angeles, Shanghai,
Busan and Kaohsiung, to identify aspects
that can serve as references for domestic
development.
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(2)  Analyze and investigate the current state of
information technology in domestic maritime
industry, including the four major sectors
defined in the shipping industry law (shipping
companies, shipping agents, sea freight
forwarders, container terminal operators), as
well as customs brokerage and automotive
container freight industries involved in port
logistics operations. Government agencies
such as the Maritime and Port Bureau of the
MOTC, the Customs Administration of the
Ministry of Finance, and Taiwan International
Ports Corporation, along with information
service providers offering port information
flow solutions will also be included. We
will summarize the current operational
processes, bottlenecks and suggestions for
the government from the perspectives of
organization, process and technology.

(3]  Analyze the framework for integration of
maritime information in our country by
collecting and organizing the content and
structure of current maritime information
systems, including “Taiwan Port Services
Network” (TPNet), “Customs Port Trade Single
Window” (CPT), “Maritime and Port Service
Platform” (MTNet], “AloT Full-time Monitoring”
and “Container Movement Tracking System,”
and propose a framework for the integration of
maritime information in our country.

(4) Based on the data and analysis results
collected in the previous stages, draft a
blueprint for the digital development of our
country’s maritime industry.

3. Result Promotion and Benefits

On November 10, 2023, we held "Expert Symposium
on the Digital Transformation Blueprint for the Maritime
Industry” and invited relevant experts and scholars
from the public and private sectors including Customs
Administration, the MOTC, the Maritime and Port
Bureau, Taiwan International Ports Corporation, shipping
companies, sea freight forwarding industry association,
container terminal operators, and academic and research
institutions to discuss and exchange ideas. This will
help clarify the rationality and applicability of the draft
blueprint and build consensus for its implementation.
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5. Research Result Report

. Research on the integration and digital
development framework of our country’s
maritime information (1/2) - investigation of
the digitalization of maritime industry and
formulation of the development blueprint
(Scheduled to be published in July 2024).

(V] Maintenance and analysis of the
international aviation database

1.  Project Overview

The global aviation industry is shifting its focus to
the Asia-Pacific region, with gateway airports in countries
like Taoyuan, Hong Kong, Incheon, Narita and Singapore
aiming to develop into regional hub airports. They are
actively enhancing their software and hardware facilities,
encouraging airlines to increase connecting routes
and flight frequencies, and attracting new operators.
To develop hub airports, it is necessary to continuously
monitor the development trends of the international
aviation market and changes at relevant airports.

The purpose of establishing “International Aviation
Database” is to collect long-term data on the operations/
facilities and passenger origins and destinations of
relevant airports. The database mainly includes two parts:
basic data on the infrastructure, passenger and cargo
volumes, and route networks of 207 major global airports,
and passenger origin and destination data for eight key
airports in the Asia-Pacific and North America regions,
including Taoyuan Airport. Statistical analysis will be used
to monitor market development trends and changes, and
conduct important aviation issue analyses to support the
institute’s aviation-related research.
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IR 2. Research Results

(1 Update the infrastructure, passenger and
A N ot =
(1) Eﬁ&@&%ﬁ;&zw@}%%iﬁz% cargo volumes, and route network data of 207

L - EES - AESER I major airports worldwide, continue to collect

passenger movement data at key airports in

T#%%%%@E BB DI s BRE the Asia-Pacific and North America regions,
=R ﬁi ﬁﬁbui& . EK&)“V including Taoyuan, Hong Kong, Incheon, Tokyo
1S9 (=

Narita, Shanghai Pudong, Singapore, Bangkok

METD A NI EMEEEMKIZE IR and Los Angeles, and analyze changes in
@éﬂﬁ%?ﬁﬁﬂ , ﬁﬁ,ﬁﬁ%@ﬁﬂﬁ%?@ﬁ{b passenger movement patterns.

HEATDHT
(3)  Use big data analysis to retrieve airport data
(2) E&{Eﬁﬁ%@/—fﬂ'ﬁﬁiﬁjﬁﬁg o from the database and conduct issue-oriented

analyses on policy and industry topics,

(3) BB ABIEAER ES RIS including “Southeast As_ia Transit Passengers

to and from North America” and “Taoyuan-Los

(2)  Complete the user-defined region function.

Bl iR EEEGZEETSER Angeles Route Transit Connection Analysis.”
N The analysis results will be provided to the

, r 4 == e
ﬁjﬁ @Tﬁ $$E$E1Iﬂjtﬁﬁﬁ Department of Aviation, the CAA, Taoyuan
gJ < I';i;)ls. /%*/E%ﬂ}l%?qjgﬁmm International Airport Co., Ltd. and airlines for

strategic planning and evaluation.
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3. Result Promotion and Benefits

s m v o On November 27, 2023, a discussion was held with
ﬁﬂiuﬁﬁﬁ;ﬂ:{ﬁ/% the MOTC, the CAA, Taoyuan International Airport Co.,
N Ltd., airlines and other units to share the achievements of

3. PARMEEEES : : Cioating uni

this year, collect suggestions from participating units, and
use them as references for future improvements to the

T2 1B 27TABEIBE - KR ~ b aviation database.
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Passanger Traffic between TPE, HKG, ICN, NRT and LAX
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Comparison of passenger volumes on routes to and from Los Angeles at various airports from 2019 to 2021

5. WMRARHBE 5. Research Result Report
. 2023 annual “International Aviation Database”
r FPOYE R ey
° V25 E T EREEERE , M5 maintenance and issue analysis (Published in

KEEANT (135 HAR) - May 2024).
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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

Since 2015, the MOTC has allocated funds
and tasked the MOTC with the "Establishing Public
Transportation Development” task in order to implement
public transportation development, encourage universities
and colleges to use rich basic R&D facilities and research
resources, assist the MOTC in related policy promotion,
and compensate for manpower and capability shortages
in promoting road public transportation. Through the
regional transportation development research centers
(henceforth the regional center), local governments’
capacities can be strengthened while promoting the
collaborative development of academia, industries, and
government sectors, resulting in the implementation of
sustainable local public transportation development.

The regional center project has been implemented
since October 2015,the phased tasks of the principal
work items have been completed. To continue the
achievements and effectiveness of the previous project,
the Institute, with the approval of the MOTC, has continued
to implement the “Implement the Service Upgrade
Plan 2.0 for the Regional Transportation Development
Research Centers (2023-2024)" in 2023. This project aims
to enhance collaboration among the central government,
local governments, industry and academia, jointly promote
and implement public road transportation service upgrade
plans and road safety improvement projects, and link
major national policies, including the national highway
and rapid transit network, intelligent transportation
system, tourism and regional revitalization, in order
to expand the scope and effectiveness of the project
implementation.

2. Research Results

(1) Professional transportation talent training
courses: From March to December 2023, a total
of 24 courses were offered, with approximately
850 participants. In addition, 12 online courses
were offered, with approximately 1,200 views.

(2)  Assist local governments in conducting
public transportation case studies: From
March to December 2023, a total of 18 public
transportation case studies were conducted.
The six regional centers jointly planned and
implemented
ministerial Resource Integration for Rural
Public Transportation,” focusing on the
feasibility of integrating cross-ministerial

“Demonstration of Cross-

resources for rural public transportation
services and developing corresponding
strategies and specific improvement action
plans.
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(3)

(4)

(5)

(6)

(7)

(8)

Provide local consultation services: From
March to December 2023, a total of 117
consultation services were provided, with
64 involving participation from department
heads of local government (or leaders of
townships, towns, cities or districts at the third
administrative level).

Assist local governments in developing
forward-looking public transportation
proposals: From March to December 2023, a
total of 12 proposal plans were assisted, which
will guide local governments in applying for
subsidy funds from the Highway Bureau of the
MOTC (or relevant subsidy units) in 2024.

Cross-domain cooperation and integration of
cross-ministerial resources: Promote public
road transportation, assist in upgrading
regional industries, implement service
innovation and construct systems.

Through regional transportation director
forums and public transportation development
trend analysis, grasp the current status of
public transportation in each region, and
propose policy directions for the central and
local governments as references for improving
public transportation.

Competitive projects: In line with major
national policies, five regional highlight
demonstration projects were proposed in
2023 and will be promoted and implemented
in 2024. The demonstration results of each
project will be reviewed as a basis for
expanding and applying future cross-regional
results.

Road safety improvement projects:

a. In cooperation with the MOTC "Road
Safety Enhancement Task Force,” in
2023, guidance was provided to Taichung,
Changhua, Tainan, Yunlin, Chiayi County,
Nantou, Yilan, Pingtung, Taipei, and other
nine counties and cities to report on
their “Road Traffic Accident Prevention
Strategies” at the MOTC’ road safety
meeting;

b. Assist local governments in diagnosing
road safety problems and developing road
traffic accident prevention strategies.
In 2023, completed safety improvement
inspections and improvement plans for 3
accident-prone intersections and traffic
engineering improvement design plans
for 15 intersections.

c. In 2023, completed one expert seminar
on “Safety Improvement Checklists
for Accident-prone Intersections”™ and
five “Pedestrian and Vehicle Traffic
Engineering Improvement Training
Sessions,” with approximately 264
participants to improve and guide
counties and cities in enhancing their
road safety professional capabilities.
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Result Promotion and Benefits

The central regional center continues to
assist Taichung City Government in promoting
Lishan happiness bus, which not only provides
basic civil services to the local community
but also launched a tourist shuttle service
on a trial basis in 2023. This project, titled
“Lishan Happiness Bus 2.0 - Bridging the Last
Mile in Taichung’'s Mountain City” won the
“Outstanding Transportation Project Award”
from the Chinese Institute of Transportation in
2023.

In collaboration with each regional center,
the institute organized six "Regional
Transportation Chief Forums,” inviting the
chief and deputy chiefs responsible for public
transportation development, relevant industry
representatives, and scholars and experts
to brainstorm and share experiences. The
forums addressed cross-domain cooperation
issues in public transportation and proposed
solution directions, achieving the goal of two-
way communication between central and local
governments and facilitating cross-domain
cooperation opportunities. The dates and
themes of each session are as follows:

a. On November 3, 2023, organized “Yunlin-
Chiayi-Tainan Regional Transportation
Chief Forum - Trends in Public
Transportation Development and
Integration of Transportation Resources in
Living Circles and Rural Areas.”

b. On November 13, 2023, organized “Eastern
Region Transportation Issues Analysis
and Future Development Directions,
Practical Integration of Cross-department
Transportation Resources, and the Linkage
between Public Transportation and Local
Revitalization.”

c. On November 17, 2023, organized “Kaohsiung-
Pingtung-Penghu Public Transportation
Issues Analysis and Prospects for Promoting
Local Transportation Services.”

d. On November 22, 2023, organized “Central
Region Transportation Trends Observation
and Strategies for Boosting Public
Transportation Volume.”

e. On November 23, 2023, organized “Northern
Region Public Transportation Development
Trends and Challenges.”

f. On December 15, 2023, organized “Taoyuan-
Hsinchu-Miaoli Public Transportation
Trends Observation and Post-pandemic
Public Transportation Response Strategies
- Jointly Developing a Large Living Circle
for Public Transportation in the Taoyuan-
Hsinchu-Miaoli Area.”
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Implement the Service Upgrade Plan 2.0 for the Reqgional

Transportation Development Research Centers

Enhancing Local Governments' Capacity to

= i T
Promote Public Transportation Services Ve Strengthening Local | \I
Governments' Basic Planning |
. e e Kaohsiung- Capabilities 4
B 'Taoyuan-Hsinchu-| y Yunlin-Chiayi- 5 . N~ ot
NorthenRegion | Minoli Region | ©""% N | TainanRegion |TSngPeghu | BestemRegion | 7 ror hotatent taiing courses, 24 n-
sgion persor courses were offered, witha totd
Common | Demonstration of Cross-Ministry Resoures Intepration for Rural Public Transportation: Analyzing transpostation resouress investad of 830 participants. Additionally, 12
1#ms | by various ministriss, sslacting six townships i faasibility sarvicas online courses were provided, with
« Review of + Analysis ofpost- | - Dsigningsenice | + Optimal e | e i Iofmmzlatelyl 900“5:;‘1 <n
‘highway bus ‘pandemic bus nctions 2nd rouz Steatazies for s subsidy Recreationand L e e ;
Case il " integationfor the HSR Station straagios: Case T i + Consultation services were provided
Sl\:f e e e e Shuttle Sarvices: srdizsin Dublic 117 times, with participation from local
Miaoli resion pndemic A Casz Study of depa heads reaching 64 instances.
Implem in Yilan County | | Mizohizesion A Traa ISR Pingrung Planing;: Case
= * Pilot bus?mt; Il consalittinand Station e Study of Tarcko
lanning for the % eparations! + Eathmuiog Lowd 7
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Fishing Villages" Dapartments ~= . TransportationDevelopment
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st L Outstanding Transportation Project Award Transportation Mayors Forum”
Transportation | Providing gidance tolocal governments in drafting 12 proposal plans that lnk tomajor policies such as smart transpertation, | f2€uSing on the anmual development
Proposals tourise, and regional revitalization. trends and policy dirsctions of regional
public transportation

(Enhancing Local Governments' Capacity

to Improve Road Safety

Pilot International Exchangeﬁ

\ and Cooperation Programs

Establish "Road Safety
Enhancement Action Group"

Assisted Taichung, Changhua, Tainan, Yualin, Chiayi County, Nantou, Yilan, Pingtunz, and Taipei in presentinz | Organizing the international forum titled
"Road Traffic Accdent Prevention Strategies” at the MOTC's Road Traffic Safety Supervis 2. | "Promotion and Challenges of Cross-Border

Guiding cities in developing
improvement proposals

Resource  Integration in  Roeral DPublic
Completed safety inspections and improvement proposals for 3 accident-prone intersections, | Transportation” a the end of Avgust 2024, the
along with traffic engineering improvement plans for 15 intersections. aim i to comnect with policy issues of

Conducting educational
training

interest to APEC. Through imtermational
Conducted 1 expert seminar on" Accident Prone Intersection Safety InspectionForms" and | exchange and collaboration, the forum

5 sessions of "Pedestrian and Traffic Engineering Improvement Training." intinds’ ta shave air sountry's’ snsesmtl
experiences,
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Achievement Diagram of the 2024 Regional Transportation Development Research Center Implementation
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5. Research Result Report

. Service upgrade plan 2.0 for regional
transportation development research centers

2 (112-113%F) (AEZEBMEHAET (2023-2024) (this is a two-year project,

with implementation until early 2025 and

= #i‘-il'/f—.l_':?:’l 1455'5?‘)_—] ? %E%‘I_’l 14¢3ﬁ publication expected in March 2025).
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(1) Implement the contract system of
accessible taxis (2/2) - the effectiveness
and service optimization

1.  Project Overview

According to estimates by the National Development
Council, our country is gradually transitioning from
an “Aging Society” to a “Super-aged Society.” Aging
population will increase the demand for long-term care,
medical treatment and rehabilitation, which will indirectly
cause an increase in transportation demand. In 2020,
the institute planned a development environment and
promotion strategy for barrier-free small passenger car
transportation services to meet future social needs. We
integrated information and communication technology
to create a barrier-free friendly environment to meet the
daily transportation needs of people with mobility issues
and promoted a reservation-based universal taxi service
under the brand “Love Pick-up.”

This project follows the previous “Implement
the Contract System of Accessible Taxis (1/2) - System
Expansion and Cross-ministerial Cooperation Strategy
Planning and Implementation” from 2021 to 2022, with
an implementation period from December 2022 to
August 2023. We continued to cooperate with the six
municipalities to pilot a reservation-based universal
taxi system, in conjunction with the MOTC" review of
policies for the sustainable operation of universal taxis.
We reviewed and evaluated the effectiveness of universal
taxi affiliation system and conducted service optimization
research to promote the sound development of the
system, thereby actively developing friendly transportation
services for the elderly and people with mobility issues as
our country prepares to enter a superaged society.

2. Research Results

(1) Completed the expansion of “Love Pick-up
- Reservation-based Universal Taxi” system
and optimized the passenger, driver, affiliated
operator, and reservation integration systems.

(2)  Conducted an operational survey analysis of
universal taxis, including operational costs,
fleet administrative costs, user questionnaires
and in-depth interviews with operators, and
held two scholar-expert seminars.

(3] Completed the planning and recommendations
for pre-job and on-the-job training system for
universal taxi drivers.

(4)  Completed the analysis and development
strategy for universal taxis, providing policy
planning references for the MOTC.

3. Result Promotion and Benefits

(1) Implemented the project in six municipalities
of Taipei, New Taipei, Taichung, Taoyuan,
Kaohsiung and Tainan, involving 405 vehicles
from 11 affiliated universal taxi operators.
From September 2, 2020 to December 31,
2023, we completed approximately 570,000
service trips.
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(2)

(3)

The service features of “Love Pick-up”
reservation integration system include:
(1) Saving time for the public: Each local
government has set up a single reservation
entry; (2] Information transparency: Affiliated
fleets provide service trips in advance for
passenger reservations; (3) Emphasizing fair
transactions: Estimated fares are provided
in advance, ensuring peace of mind with
meter-based charges; (4) ldentifying potential
demand: The system platform has a waitlist
mechanism to assist fleet vehicle allocation
and service trip planning; (5) Implementing
subsidy audits: Through systematic standard
operating procedures, information from
each link is automatically cross-referenced,
supplemented with driving trajectory data and
big data analysis, making transaction records
difficult to falsify; (6) Providing API interfaces:
Linking existing systems of operators to allow
fleet operators to utilize their professional
functions; (7) Ensuring passenger’s peace of
mind: Service processes include photographing
the fixation of passenger wheelchairs and
recording the full driving trajectory to protect
the rights and obligations of both drivers and
passengers.

These features indicate that the system
provides a single-entry website of vehicle
reservations for people with disabilities and
mobility issues, promising fair service without
extra charges. For regulatory authorities,
systematic management and electronic
audits ensure the effectiveness of operational
subsidies, optimize services, and upgrade the
industry. This creates a friendly transportation
environment for people with mobility issues,
solving their daily transportation needs,
expanding their living and social realms, and
integrating them into society.
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. Central and local cooperation/Assist in
Appraving plens introducing the system

Institute of Transportation,
Submitting business plan MOTC
Selection & management

Contractor ) Local It has been introducing into Taipei,
nstruction & maintenance government New Taipei, Taoyuan, Taichung,

reservation system Tainan and Kaohsiung city since

Approving & auditing April 2022.All six municipalities
operating bonus have love pick-up service.
Greweiment Audit subsidy
AppomEmEn: trustworthy
service

Providing capacity
Dispatching vehicle

Charge
according to
rate table so fair

Chartered
team/driver

Follow rules Handicapped
Evaluation service users

Fee by the meter

No no-show
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The operation mechanism of the affiliation system
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Love Pick-up promotional video
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5. Research Result Report

. Implement the contract system of accessible
taxis (2/2) - the effectiveness and service
optimization (Published in May 2024).

(I1) The advanced intelligent operation and
management pilot project for smart bus
(2/2) - development of an integrated
driver digital resume management
system for onboard devices

1.  Project Overview

To verify the feasibi L ity of directly col lecting
necessary vehicle operat ion informat ion through
onboard devices (OBD, digital tachographs, ADAS, CAN
Bus, 4G or 56, etc.) of highway bus operators to assist
operators in post-pandemic digital governance and
digital transformation, the institute has been promoting
“The Advanced Intelligent Operation and Management
Pilot Project for Smart Bus (2021-2022)" since 2021. In
its second year, this project is in the expanded concept
validation stage. The main focus is to develop a “Driver
Digital Resum Management System (hereinafter referred
to as the system]” integrating blockchain, onboard
network, and advanced driver assistance systems
(ADAS], aiming to assist domestic bus operators in
strengthening post-pandemic data governance and
digital transformation, and to create a SMART public
transportation development environment.

2. Research Results

(1) Completed the collection of relevant case
studies and literature on the function
integration of blockchain, onboard network
(0OBD, CAN Bus), and ADAS in highway
bus operations both domestically and
internationally.

(2)  Developed “Driver Digital Resum Management
System Prototype Integrating Blockchain
Onboard Network and Advanced Driver
Assistance Systems (ADAS]),” including the
onboard module prototype and cloud backend
database.

a. The “Onboard Module Prototype”
includes OBD, GPS, 4G wireless
transmission module, chip card reader,
camera, ADAS signal analysis, and other
peripheral devices. It can execute driver
identification, record driving hours, and
store OBD vehicle driving information
and ADAS action information. The
aforementioned data can be transmitted
in real-time through mobile network to
the blockchain system and cloud backend
database.
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b FrERAESEREERSENT b. The “Cloud Backend Database and
N N Management Interface” allows managers
AREEETHAXETEWMCE to query the driving and vehicle status
%i?j—_iﬁimﬂkﬁ y ﬁﬁﬂﬁiﬁﬁ of monitored vehicles, with vehicle fault
- = - pre-warning functions that can alert
W%fﬁ%glj]jﬁg ’ EJEJ&YEI’@E'E%E to potentially dangerous driving or
(s 22 N 26 £ possible vehicle failures. Established
EBM’%'ﬁ%EﬂﬁbﬁEﬂEEGE an evaluation and grading system
WTZEEHZQ%Z——\ o ENTEERER S for professional drivers to provide
s o a reference basis for government
L':EU):EF 5F7E1 I&rﬂ\i E-Riv) authorities in formulating regulations.
%U%T/f%ﬁﬂ"g%%@?yfﬁ © (3] Selected four bus operators in Tainan,
Kaohsiung, and Taichung regions, namely
(3) %E%Eﬁ S %iﬁimlnﬁ_\:z%ﬁgﬁﬁ Fucheng bus company, Kaohsiung bus
= | S ARYEAS] S = = company, Taichung bus company, and Zhonglu
A 'Eﬂ‘[‘& S¥E/NSI J//{&Etpimln__nz bus company, to conduct road tests for the
LSHRRIEB/NT C AEREBNTGIZLIZRER integration of onboard network systems
(OBD/CAN Bus) and blockchain functionality
AL e v —
@%%ﬁ'ﬂ'%éﬁﬁnﬂﬁﬁ%% (OBD in the driver digital resume management of
/ CAN BUS) ﬁﬁiﬁﬁlﬁﬁEZEﬁgﬁ buses. A total of 4 buses and 4 drivers were
- dispatched to drive 5 routes, with a total of
EEAEREEHYTIBEBREIE 5,033 trips, accumulating 2,900 hours of
NN s S driving time and 1.74 million data entries.
=z y 33 7\
’E‘/’HH HIKE AEﬁ B AR ’%E The test results showed that the system
1TEPSIRIR AR » HLEH1TERS, 033 K » could achieve the expected goals. Based on
o R . the actual vehicle test results, we provide
%ia‘I’TT%ﬁ‘EEﬂ-yﬁlgz 900/ » 17482 the following suggestions for poor driving
BRE  FEAIERGERETR  XELS behavior par[ar]neters and driver grading
calculation: (1) Adjust the parameters of
AIZERITEHI B AZ - BB EAIG A “multiple lane changes” and “frequent lane
w — hanges” according to road types; (2) Adjust
, 4 50 Edh £ 2 Bo 4 c 9 9 ypes; J
R HARERITA/SH LRI the parameters of “rapid acceleration and
STEIREMHDITESE - (1) ERARE deceleration” according to road types and

R TS EE T SRR vehiele types

(4)  To assist operators in achieving digital

HE, 28 (2) RERILREMNE governance and digital transformation goals,
RmER 2 jJD/DZ = | E’J"Q%Z this project has planned and completed the
70N

overall framework of "Public Transportation

(4) %Fﬁ‘l’ﬂﬁb%%%}ﬁ%{ﬂ%ﬁfi&%'fﬁ% DigitaL.T.ransformation Core Modul.e," which

will facilitate the development of various tools
o BiE » KstZ2RBIEek " AHEE needed for digital transformation, helping
N N operators quickly recover and revitalize after

WME A AR VR ) BEERAE - & the pandemic.
ﬂé@%uMﬁ%1%ﬁ% PRET

» DU Bh 3B B R pe VIR 18 B IR

Result Promotion and Benefits

(1) During the execution period, practical testing
° was conducted with four bus operators:
Fucheng bus company, Kaohsiung bus
3. FRERHEEWZS company, Taichung bus company, and Zhonglu
bus company.

(1) ITEIEEFHEEANT ~ %7/}&@@ (2)  Three industry-government-academia
exchange seminars were held on January
AR quﬁ /\_J&EFIF;E' /N 18, July 7, and July 13, 2023, invited experts,
#4%ﬁ3§¥% /_E;J{/lz% ° scholars, bus operators, and relevant
authorities to discuss the application of new
(2> /73‘/':'3']&1 1 ZE'l ﬁ 18 El NI 12E7ﬁ 7 technologies (such as ADAS, Driver Digital
Resume Management System]) in the operation

El N LX&’| 1 2£|57ﬁ 13 EI%E?‘TS%@E% management of bus services industry.

Ej?éé/)lb fHE  BEEREE R
EXRENEETIERBAHIREER
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The "Driver Digital Resume Management
System” was granted a “new patent” by the
Intellectual Property Office of the Ministry of
Economic Affairs on January 23, 2024.

4. Summary of Research Results
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Digital Dashcam
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The hardware architecture diagram of driver digital Resume management system developed in this project
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Three expert seminars and promotional posters were held

5. MITRRBE

s SRENBFBRE(EEEHELLIEIT
F(2/2) EAEHERBIERE
MEREBERGHE (113F58H
i) e

5. Research Result Report

. The advanced intelligent operation and
management pilot project for smart bus (2/2)
- development of an integrated driver digital
resume management system for onboard
devices (Published in May 2024).




(m) 22 EBITENARFE (MaasS) Il S /FEAFE (B
{EZWFE (1 / 2) —FERIREIELHEEN R B

1. EtEHik

MFERBNRQERERETRMRETEKE
‘A BHmETHAKEMRBERE (B8~ E
) EMERERM "1T1 IFER - AL
THREEFE Y2014 1R BB TTE)JE&'?% ( Mobility
as a Service, MaaS) IR B5LTEAENRA

BB ERE LLﬁﬁﬁﬁm{E,mu&ﬁ
E)J B BREFERVFERNWERARTE - Maas

BEMMNABIFIESNMERE AR ER
@Eﬂlﬁ’]mf\_i?ﬁ C BRESERR (WEEH 1=
B~ ImH ~ EEAIRS ~ 32 ) EBAAREIMaaSET

= ,

=

BN 2 Bl % B B AR B
B) - RIBEFB2020F RERBRAEENTNE
MaaShEEREREC—  AEEEFEEER
MaaSHRT%E @ [EFE AR EERIEEZSMaaS
PRIBEREEKE B EEEMARATRE
EEEtE (11021134 ) EM T BUT S ¥A2
BITERBRENR TS ETHFEZHRE 8
EMaaSIRIBU R IBEREZESZMIE / Fimh o &
EBITEIRBEERIFIRIFILIRE - P LEME
AN E&E%@%ﬁ%ﬁﬁi?ﬁwaasﬂﬁﬁﬁﬁé’é
EE  TMITERZESE—THETRIBEFRE
Fz&E&E ﬁﬁt#ﬁﬁ?&ﬁ@MaaSﬂ&i’%Z?&@J
RERRE  AstERFEREBINERES
W AR AN BB R ER - R5IMaaSE
RESEENERER ~ BIiSE1F - RIFKE
R~ BIRER SEE  RENEH

?fﬁ]

o

MaaSHRISHEIME A R ACEBRA MR - LN
EiBEBEMaaSIRIF R MERERIE

(IV) A study of mobility as a service
(maas) with cross-border cooperation
and application optimization (1/2) -
application discussion and implement
planning

1.  Project Overview

In recent years, economic development has led to
an improvement in the standard of living, and traditional
urban public transportation services (fixed routes
and schedules) can no longer meet people’s mobility
needs. Therefore, in 2014, Helsinki, Finland proposed
the concept of mobility as a service (MaaS): Integrating
various means of transportation into a single mobility
service and providing transportation services that meet
people’s needs through long-term ticket discounts and
mobile devices. The innovative idea of Maa$S integration
has not only garnered significant attention in the field of
transportation worldwide, but also led advanced countries
in Europe and America (such as UK, Germany, Sweden,
Belgium, and the US] to initiate Maa$ projects.

In light of the increasing importance and promotion
of Maa$S services globally, the MOTC included Maa$S
as one of the key development strategies in its 2020
transportation policy white paper. To gradually expand
domestic Maa$S services, ensuring that people in various
regions can enjoy the convenience and sustainability
of Maa$S, the MOTC's intelligent transportation system
development and construction project (2021-2024) accepts
applications from local governments for subsidies to
Maa$ construction projects, aiming to extend the benefits
of Maa$S services to more regions/counties and cities.
Considering that mobility as a service is an innovative
service model with broad implications, and as more cities
promote Maa$S services and their development evolves,
many issues worth further exploration and application
expansion arise. Therefore, to promote and develop Maa$S
services and applications in our country, this project
continues to collect international application cases and,
based on domestic and international experiences, explores
issues such as the application of MaaS user data, cross-
domain cooperation, sustainable service provision, energy
conservation and carbon reduction, and inclusiveness.
This ongoing update aims to accelerate the development
and application of Maa$S services in our country.
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2. WHERR 2.  Research Results

In 2023, the research focused on two main themes:

A o 232

1126 U Maa SEHREE R AT 5T L B B 2 £ foundational Maa$S application research and international
éﬂ;%zﬁ%ﬁ%}% , ﬁ%ljféTEJ\TéTé%'ﬁMaaS{E exchange and cooperation. These themes will delve
/: N - into subtopics such as MaaS user data application,
AESIREREREST « MaaSIlRFSKELE S - sustainable Maa$S service provision, possible methods for
\ g AT SN Y cross-domain cooperation in MaaS, and the MaaS APEC

L/{&Maasﬁé @Z = 'ﬂz_'l—ﬁbjj—ﬁ MaaS APECES international forum. The explanation is as follows:

MIEE T 0 BRI ¢

o concern and analysis methods from five key
(1> Eﬁ%ﬁﬁ%g%ﬁ?ﬂqjﬁﬁ ’ T/:EH:" EFIEQ / stakeholders (central/local governments,
i‘@,ﬁﬂf&ﬁ < MaaS%?E?ﬁﬁ N EE@%%& Maa$S operators, transportation providers, and
users) will be proposed. In addition, in 2023,

{iﬁﬁ %%Sﬁﬂ%%‘%%)\ ’ ﬁﬁ'%%\;fz Taichung Ma-aS was used a§ a case study‘to
MaaS@ﬁH%%ﬂ%ﬁEﬁHIEE&Eﬁjﬁj‘i select eight issues for the first phase of trial

(1) Regarding user data application, 25 items of

analysis.
> \ =

HNH25IR - BI12FLEZPMaaS /=R (2) in terms of sustainable Maa$S service
BiE=T¥ s » IBEESIEREIETE —[ provision, Maa$S life cycle will be divided
NN into three stages: construction, promotion,
E&Zﬁ'ﬂzﬁjﬁ ° and sustainable service. Incorporating the
concepts of corporate ESG and other social
(2) EMaaSH&?%ﬁ,%ET;EELiE%_E ’ H%MaaS resources, the roles and responsibilities

EEANES SRS - W MR of eight key stakeholders (central/local

governments, private enterprises, users,

FEIKABHASFEES » W ADPEESCGAH ticketing companies, and verification machine
SN providers) will be outlined for each stage.
HEHEERCIEAES  REREER

(3]  For possible cross-domain cooperation
N /\\ 5 N . .

EF' ’ EF'QQ / iﬂ—jﬂjj_ﬁﬁ EFEﬁ—U'—% {i methods in Maas, three types of cooperation
ﬁﬁ% < E_CTEE%/AE_' < mﬁg%%%%8j§%u methods - special cooperation, channel
o - B integration, and MaaS membership integration
%%{%AZ%@%EEF\:%?TE?&_ ° will be proposed, along with relevant
supporting suggestions for operational and
(3) EMaaSEIES/ERIBE RN H * I2H system aspects. In addition, the project will
assist the Transportation Bureau of Kaohsiung

4/ AN N A = dk A
RFHaE Eﬁiﬁ%%m&Maang%&m City Government in promoting substantial
%3@%1—%%{/’5%3& , jﬁﬁ_iﬁﬂj@ cooperation with Odakyu Electric Railway Co.,

Ltd. of Japan.

Rt AEETDARSEHZHBEE

RN (4)  In the aspect of international forums, the

EE %Wﬁﬁb%?ﬂ&ﬁiﬁkﬁxﬁ%éﬁi project will organize the second APEC

£, = s NP AL international forum on “Enhancing Mobility

H ZK/‘]\EEI"”‘ E@,ﬁt‘*:—tﬁ = :ﬁ:?&@’g‘g = Integration in a New Era,” inviting government

T’lf ° agencies, experts, scholars, and industry

representatives related to the Maa$S field

(4) Eﬁfggﬁi—gj\j—ﬁ , ;jﬁfEAPEC FTZEIE—;%II— from home and abroad to jointly discuss the

B e N challenges and visions that APEC member

%@b%@%ﬁ%ﬁEJ %_i%;ﬂ[g%ﬁﬁ economies may face in promoting cross-

o N N domain cooperation and providing inclusive
1B - BERAYMMaaSEEHE B < BT P P °

services in the Maas field.
e ERBH - EXAKREG  H
[FIRFIAPECE B8 EMaaS R B HES)
< . 2 (1) From January 18 to 19, 2024, the second
IS RIE B A AR5 PT A B8 session of APEC "New Era of Mobility

%Z?}E%&gﬁiﬁ\% ° Integr'ation" international forum was held in
Kaohsiung.

3. W%?ﬁﬁﬁﬂ'ﬁlé (2] The project’s research findings were published

in Sinotech Engineering Quarterly and at the

(1) 113.1.18- 19 SiEH [EIFIEAPEC academic conference of the Chinese Institute
o h B of Transportation.
TRABVBNEEMALITTL BHR
Bl -

(2) SFEMFTRRBRNPEIESTIR
PRERRESSZEMM XD

3. Result Promotion and Benefits
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4.

(3) 112.10.26 » EE;EBAIBEE {\,'f—bﬁ (3)  On October 26, 2023, representatives from
the transportation departments of six special
IR T MaaS{E BN IE R REE#®

municipalities were invited to hold “MaaS User

gJ , “‘ﬁMaaS{i}ﬂ%%@%%ﬁﬁ%&w Data Application Reqmrements Symposm‘m
to exchange experiences and needs regarding
éﬁi?%ii’ ° Maa$S user data applications.
(4)  On November 8, 2023, relevant experts,
(4) 112.11.8 - BFEMHEBAE R ~ MaaSE Maa$S operators, transportation industry
B EEEE MNBTEFIRE })]?IE representatives, and government officials were
r 40 o invited to hold a symposium on “Exploring
I EMaaSAR 5K BIR AL RET 4 B the Sustainable Provision of MaaS Services in
Eﬁz s Ef%%MaaST%”EHE% , %ﬂgu Taiwan” to discuss and exchange opinions on

the roles, obligations, and possible actions of
various stakeholders to achieve sustainable
Maas services.

FHERACACERBLAIBEFEASE

ETHRETERERIUM °
(5)  On September 27, 2023, the Kaohsiung City

(5) 1M129.27HB MBS EEEH Transportation Bureau and Odakyu Electric
. .o i per o Railway Co., Ltd. of Japan assisted in initiating
ANHASEBEKRN GBI EBERM substantive exchanges and cooperation, and
/él\,ﬂ; |—J73 55 r= =H )&L Eﬂﬂ&%ﬁ% jointly held “Taiwan-Japan Maa$S Cross-border

Cooperation Kick-off Press Conference.”

( MaaS) SEREIREZ ) °

MR REERE 4. Summary of Research Results

1M2698278 %
HEAR "ZHE
On September 27, 2023, the Kaohsiung City Transportation Bureau and Odakyu Electric Railway Co., Ltd. jointly held
“Taiwan-Japan MaaS Cross-border Cooperation Kick-off Press Conference”

APEC Conferen
on Exploring the '\n'ew .a’tge for Mnblllty [ntegrntmn p

113.1.18-19 APEC Ti2E BB NS H#CIT 1 B _5H]|

From January 18 to 19, 2024, the second session of APEC “New Era of Mobility Integration” international forum was held
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5. HFRARES

o IBITENRIS (MaaS) B & FEfE
@ zitsE (1/2) —ERKRE
HERE (FEST1I3EFE7A MR -

(R) REEFEXRBRBIRATEGEIESTR
BIRFERERBEEEETE (2/2)

1. EtEik

B AW A BEREXEESSKRE
BEEEHMEEEREKAER  DUERKEE
AR - M8IF 1A 1 BRI - WH89FT7H
THEERNEBABEREXKRNRARTES
E (UTEBAGE) @ WIREERRER
BRAREEER—  BRSBEAFE S
B E 2 B iR R ek /A B R E IR AR B B AN ST
BHEEARE (BREXEHRLTEKE
i LIS TAERAREE, ) - HER
[ERREXEHRBEABEREER » KE
BN FI12AEHMEFE20R » 1R964F12A
BEFHREZEINR  URHEERETEK
BEIT AT E T AR ER - HIRSER
HEREXERTERBEREADTAEESEE
A B109FREBKIEERBEBHRS
4.0hf * 7211063 A Se Ak BE Rswindows 1072
0 IR R ThBEIE BEME -

MEELFRAKXBHKERE FHAAEE
£~ SFELXBEBERE  BELEEALER
AR EEETN « FRRELXLZ TG
MIRIFES N ~ BEIREFHEEBRRS © [R89F
Bt E S R EFIEXERAG R AT ESIERT
EFRIBEMAIRE @ ERHEERNEZERKNAIR
LD 2 HBR - AR ERTETTR
FEERGARAFTEGE - REEREBF 5
RN EERZERADITEA®RE - LHEREBEAXK
ERe EBUEA LORRIE TR -

2. HIERR

(1) R MAREFREXRSL KA EE
IERR 0 Z A DB ATNARR R R
ADHTHEREREEZRNE -

5. Research Result Report

. A study of mobility as a service (maas) with
crossborder cooperation and application
optimization (1/2) - application discussion
and implement planning (Scheduled to be
published in July 2024).

(V) Project to review route-based costing
systems and developing software
applications for bus services industry

1.  Project Overview

To assist bus operators in clarifying the actual
cost items for each subsidy route’s operating loss
and to improve management performance, the MOTC
initiated a trial implementation of bus operator route-
based costing system (hereinafter referred to as “the
system”) on January 1, 2000, and officially implemented
it on July 1, 2000. The system was included as one of
the measures to promote the development of public
transportation. At the same time, the institute developed
an application software for bus operator’s route-based
costing system (including the operator and supervisory
authority versions, hereinafter collectively referred to
as “the application software”) to align with the system’s
implementation. Subsequently, in response to user
feedback and requirements from bus operators, the appl
ication software was updated to version 2.0 in December
2002 and further updated to version 3.0 in December
2007, providing operators and supervisory authorities with
cost calculation, analysis and reporting capabilities. This
software has been continuously used by bus operators
and supervisory authorities for cost analysis and review
management. In 2020, the software was upgraded to
version 4.0 in response to advancements in computer
operating environments, with completion of the upgrade to
Windows 10 operating system in March 2021 to maintain
normal functionality.

With the recent trends in public transportation
toward intelligent, electric and automated development,
including the comprehensive implementation of advanced
public transportation systems, demand-responsive
and multi-modal route services and the promotion of
electric buses, the original 18 cost items defined by
the bus operator route-specific cost calculation system
implemented in 2000 have gradually become inadequate
for encompassing the requirements for cost item
classification and analysis. Therefore, this project reviews
and revises the bus operator route-based costing system,
proposes recommended revisions, and develops the cost
analysis application software to meet the needs of digital
transformation in public transportation management and
decision support.

2. Research Results

(1) Completed the adjustment of cost-sharing
formula and the architecture of cost analysis
application software for “"Revised Cost
Calculation for Bus Routes.”



(2) 5Ehk "R ERIBEBERKRZERKANSTEE (2) ‘Completed'the development and
o B 2y W oo . implementation of standalone software
1ERR o FERAMREE - R E T I E IR for operators and analysis platform for
¥,\Ié¢‘%%%"ﬁdﬁﬁ$ﬁqzj_\%ﬁ§§k§ o the competent authority of ”Rewsgd C.ost
Calculation for Bus Routes” application
PN ft .
3. FRRMEERENES sonware
3.  Result Promotion and Benefits
1) 112.2.16885%1 BERSE
( ) #j# iﬁg%{%% K= 1{E (1) On February 16, 2023, we held an expert
ﬂ%ﬁﬁ%ﬁﬁﬁ%}ﬂ?%’ '/jf'j* Jﬁj%ﬁ‘}ﬁﬂj( symposium to further discuss the
> & recommendations for revising the diesel bus
gﬁﬂzz'su-l_ T%U ﬂ EZL"%% cost calculation system, the cost calculation
RKEEBEME vﬁﬁ:—tﬂ&j’%zmzﬁﬂ—ﬁ methods for electric buses and demand-
<o N R . responsive services, and opinions and
FEEZE J,{&ﬂﬁ’é%}giiﬁ%%?%lj}ﬁ suggestions for adjusting the cost calculation
$§+§%UE§%%§ZE7\£$DEE§ , {Ejﬁ systern'for bus route's, facilitating the exchange
of opinions among industry, government, and
E B B=RHRNAEREXRR academia.
B Az ER M B BAS ° (2)  On April 20 and June 12, 2023, we held two
application software briefings to explain the
(2) 112.4.20K112.6. 12523215 e FH Bk g2 modifications and operation of the adjusted
. ©r Wt U7 b e T L application software to employees of bus
aBAE - 2B AR E IR IERRAR B operators and units responsible for related
EZZ%N‘EEKE‘%ZEE%%%I s B R work in the transportation bureaus of various
- - counties and cities and the district motor
WAERE TEcSEMBARER - A vehicles offices of the Highway Bureau,
= e Afs mE s s Sk g providing continuous software usage
RS REETS BURARAZERE information services and responding to
KRKEREZEBHXARHERIEST feedback and issues encountered during trial
_ o . " o operation of the software.
RIFF IR AT ENREEREMNRE
oo s . | (3]  Provided subsequent promotion strategy
FRELESBEMNRER B RERESE recommendations to the MOTC, the Highway
e EI o Bureau and local governments, including
ZIU\EEE\/\ @?3'5%@ suggestions on regulatory adjustments,
technical support, platform maintenance and
NN N
(3) TE{ XL B L\Et%)g" f@,jﬁﬁﬁ#j{ related supporting measures, with relevant
Aj%%%ﬁ{é IE?&@%H}%@E% » SR /ff/% timelines, costs and methods, to assist in the
U e - - subsequent promotion of new cost calculation
SR BT ® ~ FEMENRMERR system and cost analysis software.
EfIEYIREERRRE - KERSE
ZEE - BN REEBRT MR
B HEE AR HTERES
4, AR RIEFEREEE 4. Summary of Research Results
w
o
2
n
i
C
MERRAT AR ~—
Lt et
el Tost data Daia Analysis Data Analysis
AR AFEERARE I] .:g import {own company) (all company)
ﬁ = Bus [ Competentautony |
- A
A = A mlola|lw|>
DRBERIEERRDIRATEBIENR , EAREEREREE

Adjustment of the application software architecture for “Revised Cost Calculation for Bus Routes”
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Standalone software interface for “Revised Cost Calculation for Bus Routes” - Picture 1
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Analysis platform construction for “Revised Cost Calculation for Bus Routes™ — Picture 2

5. WRARIBE 5. Research Result Report

. Project to review route-based costing systems

° 71$%E¥%@%Uﬁ$a‘l‘§ﬁ%ﬂ§$ﬁ and developing software applications for
SNBSS ERSEEESTE(2/2) busservices industry (2/2) (Published in
November 2023).
(M2FF 1B HR) -
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O EBXREEHREBSWLAERETE (1/
2) — BBt BRI SR ISR E ST

1. ErE#G

TR R EZRITER > ENR1066F128
21 HEMR2030F R 1B R AFERHEE
b - RFBUBERBR - IBEBI 107 F A5
KEBBARNFFIEBRAGEAEIE - R H SRS
AT IR ED T @ FFESXEEBANETHE
R > RATR108F 2 ESE AT LERIREZ
EEVREEZUEREHERESG  BHRE
BIARNEFELEGWEIR ZFFERELADNT -

AetEHEA MR R BRNEERIRE
¥ AIEESREERRER 0 BREFEXE
R EEAVBRRER AR INEEIE
FERT > HEDTAASEBRETITHNREE
BRRIERCFERE - At EHHSFHAESR
BARBIERAEME - SOCHERE - REEHE
FSHERIETON - XS RE RS I REL
BEXBFETRN  REBF2ECHEBEE
AF  DZUSEBSELY > #HEEXES
EHEM -

2. HAERR

(1) EREGIFEEXEETCRHRIASE
WE - SOCEHE ~ BEBELLEXEE
IRZIENT -

(2) EREERGEII XA BEMEELSOC
FAEON (BSHHRER D
AEXREIN ~ BILXSOCHERESD
T~ BIFEBUESOCHMT)

(3) Zizae#E (HEBREX) HEBHE
A HELEREHESRE B
REME - #IRSOC ~ IFER ~ IR
BRER  StaEiRAE - EtF
w® (R) ~EEHEHEEOR - =5
UEE S RE o HFRREIRSOCR A
FFERE-EZHARHEESEN
BB NBEALIRSOCER - HEE
RBEREME > FERSE B H
DS imEFEE NI - &)

SIRINBEIHFE -

(V1) Electric bus data analysis and application
(1/2) - data analysis and key indicators
establishment

1.  Project Overview

To improve air quality, the Executive Yuan announced
on December 21, 2017 that 10,000 city buses would be
fully electrified by 2030. To achieve this policy goal,
the MOTC formulated the strategy and implementation
methods for promoting electric city buses in 2018,
outlining the execution tasks and departmental
responsibilities to ensure continuous progress. In 2019,
the institute established an operational data monitoring
and management platform for electric buses and
developed a data transmission mechanism to continuously
collect and analyze operational performance data of
electric buses.

This project uses operational data from both vehicles
and charging stations to calculate and statistically analyze
key performance indicators, providing a foundation for
bus operators to observe operational performance and
integrate external data factors, and to assess the impact
of various operational scenarios on key performance
indicators. The project analyzes indicators such as power
efficiency, SOC usage, and low battery ratio for electric
bus routes. Through case study results and exchanges
with bus operators, relevant influencing factors of the
indicators are collected to establish a data-driven model
for operators’ reference and application.

2. Research Results

(1) Established indicators for selected routes
including power efficiency, SOC usage, and low
battery ratio with cooperating bus operators.

(2)  Completed analysis of power efficiency and
SOC usage for each trip on selected routes
(including hourly power efficiency analysis of
each vehicle and driver, SOC usage analysis for
each trip, and SOC analysis at each charging
station).

(3)  Developed a data-driven energy consumption
(power efficiency) model, identifying key
variables such as temperature, average vehicle
speed, initial SOC, time period, actual mileage
of trips, maximum battery temperature,
battery age (months), number of signalized
intersections stopped at, number of stops, and
holidays. Among these, initial SOC was found
to be an important variable that can serve as a
reference for operators. When the initial SOC
is low, the vehicle is in a lower voltage state,
requiring higher current output to maintain
motor operation and power output, thus
increasing power consumption.
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PR SRR B R 2

(1) WBEFIASOCLEER™E (40~45%)
B > BER A B EN FME - SOC
(R EEN FER LR - A5t
ERRHEEEE K ENRASOCH
HEDLSRULE (REMTRHRE
BN R2EEEE) - AEKE

Result Promotion and Benefits

When the initial SOC is in the low range
(40-45%), the ratio of trips with lower-than-
average power efficiency and higher-than-
average SOC usage increases. The project
recommends maintaining an initial SOC of at
least 45% at the start of a trip (or the total of
the required power for a single trip plus safety
power) to effectively increase power efficiency.

Based on actual operational experience with
electric buses, the energy consumption values

=K
jJD)EH EE:)&K ° from the factory do not correspond to the power

B o B demand under actual route conditions. The key
(2) %%%%E%%E%@ﬁ%i%ﬁmﬁ ’ $ energy consumption indicators established by
TE = 85 £ S = this project can assist operators in conducting
90 2 B A B I SR Y R BB data-driven analysis based on operational
BARIRIE N CFEBZBER » Net=EL experience, establishing more accurate energy
N e consumption values for different times of the
&b o EE A
ZEEFERARIENE - A BB EERE day, seasons and routes, thereby meeting
EREETRBIRED T - HWEARFRR
B~ REZE ~ NRIBEARZEIL BRI
BREENREHRE  FIREES

operational needs and allowing for early
REAERE » LUmeLEFTREANFE

response.
i3 o

(3) AFFEME ZBIRBEIRE - A1
PREXEERSOCHERERELER
HIRAME - BMINFEXEHERAEHA

BRBIFR B -

4L, TR EisERgR 4. Summary of Research Results

(3]  The data-driven model established by this
project can help operators grasp historical
and predicted SOC usage, enhancing daily
scheduling and charging planning operations.

a» | e oo

AT 2] i 3 7
LB LN A DR Data [nput Route Vehicle Environment |
BeEIEE FEe - W2 - ROk P -
T EWImEE -swﬁ L Layer V4 Mileages., Battery lemperature _Temperature,
. FHE - B8 " 4 Stops, etc., Speed, SOC. | Road Cnndullo}:
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WEERHE ‘ HEREFRRI DR Model-Driven E-bus
La / Energy Consumption

/ (v i / Prediction Model

>

Model
Application of electric bu ot lab or testing data)
/ « Reference for whether there is a recharging need

» Actual energy consumption data during operation
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Electric bus energy consumption forecast analysis model
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Electric bus operational data analysis and smart charging system - results presentation

5. HASRRFES
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5. Research Result Report

. Electric bus data analysis and application
(1/2) - data analysis and key indicators
establishment (Published in March 2023)

(VII) Electric bus smart charging service
verification (1/2) - smart charging
management system demonstration

1.  Project Overview

To improve air quality, the Executive Yuan announced
on December 21, 2017 that 10,000 city buses would be
fully electrified by 2030. As the fleet gradually transitions
to electric buses, limitations such as the installation
locations of charging stations in parking lots can lead
to mismatches between the supply and demand for
charging electric buses. Therefore, how to establish a
reasonable ratio of electric buses to charging stations
and provide the most appropriate charging station
arrangements and operational management requires
detailed pre-analysis and planning. Hence, in 2021-
2022, the institute began planning and establishing an
intelligent charging management system for electric
buses in demonstration fields. To enhance the functions
of intelligent charging management system for electric
buses and develop optimal charging schedules and
contract capacity strategies for bus operators, this
project utilized the intelligent charging management
system established in 2021-2022. The system began
integrating bus operators’ schedules, contract capacities,
and operational data monitoring platform information for
electric buses to conduct smart charging management
system demonstrations. This helps operators perform
demonstrations and, in the future, promotes the system to
other electric bus charging sites to advance the country’s
electric bus policies.

2. Research Results

(1) Strengthen the functions of intelligent
charging management system for electric
buses to improve control and information
collection efficiency and system reliability.
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(2) %éiﬂ%%@%r—ﬁfggzﬁ W%Jﬁ )Sﬁ (2)  The system integrates necessary vehicle

data for smart charging management

L EMER N - BERESRAE ~ GPS ~ control strategies, such as license plate
numbers, GPS, state of charge (SOC) and
SOCK=E @/mﬁjfjt}ﬁ%#ﬁ%ﬁ% L/{ battery temperature, and completes system
([FEZEE T NIBIE G FE R E IR EIRE integration. This allows operators to use a
N s & display board at the site to grasp information
7 iV = =f= ==

EDH‘fﬁﬂlﬁé‘iDﬂ %E,—f‘%g?ﬁ%k{&ﬁ_ on vehicles about to enter the station, whether
{iz%gg% ° they need charging and the optimal charging

amount.

3) BB ERREXECEHRKEERTE (3] Develop optimal charging schedules and

S = = = e 7B contract capacity strategies for bus operators’

Iﬁiﬁﬂ ’Jﬁiﬁ_{i% ﬁlﬂ Py electric buses. Through the 2021 electric

110¢%§3ﬁ§$%‘%%%7fﬁ+%i_ bus smart charging demonstration project,

e an application programming interface (API)

E%@ﬁﬁﬁ%ﬂw\%@% f@? }EZE was constructed for the intelligent charging

, &0 management system. The smart charging

$¥%L$§F&ﬁﬁfﬁ_ﬁ o (API ) E management system can integrate information

%%%ﬁfi%,lﬁﬂgﬁiﬁf%iﬁmﬁ with the dynamic daytime schedules of electric

buses in the demonstration field. It can match

REBEHESEIIFRETEMNE ’ vehicles about to enter the station with the

ﬁ‘I’ﬂED%ﬁEZﬁ%ﬁ@%ﬁE%ZE—F time_ and mileage o_f their ngxt de_pa_ir_tljure

service and determine charging eligibility,

X%ﬁvﬁﬂﬁﬁ%ZH#%ﬁﬁiﬁi ’ ﬂﬁ}éi@%‘? priority, charging power and charging time

gﬁéﬁﬁfi*i#u@ﬁ%%'é% { 5’6*& . through scheduling of smart charging.

== 2T == NS . esu romotion an enerits
FBHE RIS 3 ResultPromotion and Benefit

(1) Through the analysis of smart charging

3. FRREEETMES management system monitoring data of

Taiwan’s electric bus fleet, operational

(1) %EEE%HA—@ @kﬁﬁﬁ%zg_ﬁt%@g management,_ and rol_ling review of the electric

bus promotion policy, bus operators are

S ARG ER O 0 IBHRIEZE provided with a basis for improving vehicle
utilization rates and optimizing maintenance

EREHWMREE - fﬁ&ﬁi)ﬁzﬁﬁ%fifb and operating costs, thereby enhancing the

DR 3 overall operational quality and safety of
% «(MAIE&/Q%$ %ﬁgﬁﬁ e[/ectric buses. | o ’
BBR KT BRI SBARTEER

(2)  On December 5, 2023, through this project, an
electric bus operation data analysis and smart
charging system results presentation was

(2) Lﬂzﬁﬂ'iﬁ/\'l ’]2£|E’| 285 &2 ## held to reduce bus operators’ concerns about
electric buses and improve implementation
REHEEHBEONMHEEEFTERS effectiveness.
BRBEREEE  BREFEXEYS

AR BEBAAR D AT °

4, WAL EEEEEE 4. Summary of Research Results
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Intelligent
Charging

Zx
b
2
iE
B
il
%
Fr
~
=
b2
=
n
d
=
c
=
m
=}
m
=
T
>
z
n
o
=}
3
=
o
z
<
o
=
3]
>
z
z
c
>
[
By}
m
o
=}
Bl
3
N
o
N
w

~O
o~



+Vehicle Information
+Station Information
+Service Schedule

+Optimization Algorithm
+Battery Health Analysis
+Al Energy Consumption
Prediction

+Automatic Charging Commands
+Reduce Contract Capacity
*Improve Energy Efficiency
+Increase Utilization Rate

Intelligent
Charging

====+ Data Flow
-« Control Commands.
——— Power Flow

BEAREEE S ABINE

Verification of the smart charging of electric buses

5. MR RIRE 5. Research Result Report
- . Electric bus smart charging service verification
== Z0 £ == Ey T ging
° BHAREEERABTRBRE (1/2) - smart charging management system
(1/2) " BEAESEBEMSERE (18 demonstration (Scheduled to be published in
July 2024).
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Build up a Clean and
Resilient Transportation
Environment

() To promote net-zero emissions and
greenhouse gas reduction in the
transportation sector and to enhance the
evaluation model (1/2) - constructing the
net-zero emissions evaluation model and
evaluating the effectiveness of 2022 action
plan

1.  Project Overview

In line with the national greenhouse gas reduction
policy, based on “Climate Change Response Act”
announced on February 15, 2023, and the “Implementation
Rules of the Climate Change Response Act” revised
and announced on December 29, 2023, the MOTC sets
and revises greenhouse gas reduction action plan for
the transportation sector every five years. This serves
as guideline for the national transportation sector’s
greenhouse gas reduction efforts and provides a basis for
the central and local governments to formulate their own
greenhouse gas reduction execution plans.

In 2021, the transportation sector emitted
approximately 35.464 million metric tons of CO:ze,
accounting for about 11.94% of the national greenhouse
gas emissions, making it the fourth largest emitter
in the country. Of this, road transport was the largest
contributor, accounting for about 96.82%, with passenger
cars being the highest at about 49.26% of total road
transport emissions, followed by heavy trucks at about
16.27%. To promote greenhouse gas reduction, the
second phase (2021-2025) of the transportation sector’s
plan adopted three major strategies with 14 measures:
“developing public transportation systems and strengthen
transportation demand management,” “build the green
transportation network, promote the use of low-carbon
vehicles, and create a green vehicleoriented traffic
environment,” and “enhance transportation systems
and the energy use efficiency of transport systems
and vehicles.” The action plan is reviewed and the
implementation results are reported annually.

In coordination with the Executive Yuan's key
strategic action plan for net-zero transition, related
specific actions are integrated into the MOTC's seven
key strategy No.7 “Carbon Free and Electric Vehicles”
action plan and the Ministry of Environment’s key strategy
No.10 “Net zero Green Living” action plan. Following
the Sustainable Development Committee’s net-zero
transition key strategic control system, the MOTC and
the Ministry of Environment prepare semi-annual and
annual implementation reports. To align with the key
strategic action plan for net-zero transition, we analyzed
international trends in transport energy, carbon reduction,
and vehicle electrification policies and regulations. We
conducted a study on the promotion directions of green
transport lifestyle incentive mechanisms and analyzed the
energy consumption and benchmark cases of transport
hubs.
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Research Results

(1)

(2)

(3)

Completed “Implementation Results of
the Sectoral GHG Emission Control Action
Program for the Transportation Sector
(September 2023 edition) submitted to the
Ministry of Environment and forwarded to the
Executive Yuan for approval.

The baseline greenhouse gas emissions,
energy demand, and carbon reduction targets
for the third phase of the transportation
sector were estimated to form the basis for
the Executive Yuan's subsequent negotiations
on the carbon reduction targets for six major
sectors in the third phase.

The specific actions proposed in the MOTC's
key strategy No.7 “Carbon Free and Electric
Vehicles” action plan and the Ministry of
Environment's ten key strategy No.10"Net zero
Green Living” action plan have been approved
by the Executive Yuan on April 21, 2023.

Result Promotion and Benefits

(1)

Through the implementation of related
measures by the MOTC, the Ministry of
Environment, the Ministry of Economic Affairs,
and other ministries, the transportation
sector’s greenhouse gas emissions have
decreased compared to the base year (2005,
37.968 million metric tons):

@ In 2019 and 2020, the greenhouse gas
emissions from the transportation sector
were 36.998 million metric tons and
37.274 million metric tons, respectively.
From 2016 to 2020, the total emissions
from the transportation sector amounted
to 187.040 million metric tons of CO,e,
which was below phase 1 overall control
target of 189.663 million metric tons
of CO,e, indicating that the efforts to
reduce greenhouse gas emissions in
the transportation sector have been
effective.

@  According to the energy balance table
for the transportation sector’s energy
consumption statistics released by the
Energy Administration of the Ministry
of Economic Affairs on August 25,
2023, it is estimated that greenhouse
gas emissions from the transportation
sector in 2022 were approximately
36.279 million metric tons (actual
statistical value should be based on
the announcement by the Ministry of
Environment]. Overall, it is speculated
that the easing of the pandemic and
post-pandemic economic recovery has
normalized people’s transportation
activities. The passenger-kilometers of
public and private motorized transport
in the transportation sector in 2022 both
increased compared to 2021. However,
the increase in passenger-kilometers
for public transport was higher than that
for private motorized transport, while
the increase in energy consumption for
public transport was lower than that for
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EEa

BRAAKEZEARE - ZHO1
FEHEBPIPHREER 11038 11+
ZRRLAKEER ZEE (T
ANAE) SBINATE - 2L B
MAKEBER 2R (BEEQ
HiEW ) RHEBWABFIRKE DT
M o

(2) Fe BT P E A AR BAR 1T B 5T
EHHEX > R STREEEER
R B A R EF R F 2 HES
R BRREFIEFSEAES LR
BEIEIRZ IR ©

IR RIEE R

EEEBFI1105
BIEHE (A)

EEEBFI1115
HEALEHEE (B)

The estimated greenhouse
gas emissions of the
transportation sector
in 2022 (B)

The actual greenhouse

gas emissions of the
transportation sector
in 2021 (A)

3,546.4 3,627.9 i note
RAOEEBEERB112FE7TH14BER 1 NMEBHHREES
0.493/AfTCOse / [F » EHELUEITEE - BEBEPNNEER
R EFRIRIBE AR AE -

EHEEPII0ER 1145
EHEHBRHE (C)

private motorized transport. Therefore, it
is speculated that the increase in carbon
emissions from the transportation sector
in 2022 compared to 2021 is mainly due
to the increase in passenger-kilometers
of private motorized transport. Therefore,
reducing the use of private motorized
transport (shifting to public transport]
is the direction for the transportation
sector’s carbon reduction efforts.

(2)  To align with the Executive Yuan's key
strategic action plan for net-zero transition,
we have engaged in discussions with industry,
government, and academia at seminars to
exchange ideas on the promotion directions
for green transport lifestyle incentive
mechanisms, serving as the basis for
subsequent annual deliberations on incentive
mechanisms and specific measures.

Summary of Research Results

B * #/ABECOz2e  Unit: MtCO2e

ESHEPI2EE114E
RIERETHERLE (C-B-A)

The total remaining
greenhouse gas emissions
allowed for the transportation
sector from 2023 to 2025
(C-B-A)

The total greenhouse
gas emissions of the
transportation sector
from 2021 to 2025 (C)

18,162.6 10,988.3

Note: According to data from the Energy Administration, Ministry of Economic

Affairs on July 14, 2023, the electricity carbon emission factor for the year
2022 was 0.493 kilograms of COze per kilowatt-hour, and this was used
for estimation purposes. Additionally, actual greenhouse gas emissions
from the transportation sector in 2022 should primarily rely on figures
published by the Ministry of Environment.

EMEPIE IR E R BHRIET

The greenhouse gas emissions situation under the regulatory goal for the second stage in the sector of transportation

M Ew R TUREREER | EEREEIR

Pictures of “Green Transportation Lifestyle Experience” promotion activity
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@ Observation of
International Policies

m Including the United States, European
Union, Norway, United Kingdom, Japan,
and South Korea

m Research on the Definition, Target
Schedule, Promotion Strategies, and
Measures for Veehicle Electrification
Policies
@ Inventory of Domestic

Policies

Assessing Domestic Policies on
Vehicle Electrification, Target
Timelines, Promotion Strategies,
and Measures
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@ Proposed advanced
suggestion

m Drawing from Foreign Policies and Promotion
Measures on Vehicle Electrification.
m Considering Domestic Vehicle Usage and
Industrial Technological Development, and
| Proposing Enhanced Recommendations for the
Future Direction of Vehicle Electrification in Our
Country
@ Summarize Domestic and
International Policies on
Vehicle Electrification

m Summarizing the Vision, Goals, Current
Status, Target Timelines, Promotion
Strategies, and Measures for Vehicle
Electrification.

m |dentifying Gaps in Domestic Policies
Regarding Vehicle Electrification

EEEEMEBURMITEE

Framework for Research on Electrification Policies for Transportation

5. MFRARES
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5. Research Result Report

. Enhancing the net-zero emissions and
greenhouse gas reduction promotion and
assessment model for the transportation
sector (1/2) - building a net-zero emissions
assessment model and evaluating the
effectiveness of the 2022 action plan
(Scheduled to be published in July 2024]).

(I1) Research on the promotion mechanism
of low-carbon transportation zones (1/2)
- evaluation and supporting measures for
implementation

1.  Project Overview

As countries around the world race toward net-zero
emissions, becoming a trend in carbon reduction, our country
released the “Taiwan 2050 Net-Zero Emissions Pathway
and Strategy Overview” on March 30, 2022, incorporating
lowcarbon transportation zones into net-zero transformation
measures. The MOTC also included low-carbon transportation
zones in the key strategic action plans of "Carbon Free and
Electric Vehicles” and “Net Zero Green Life” in Taiwan’s 2050
net-zero transformation. The Institute of Transportation
was requested to study the promotion mechanism of low-
carbon transportation zones from 2023 to 2024, providing
applications and subsidies for local governments to plan and
establish lowcarbon transportation zones as a reference for
the Public Transportation and Supervision Department.

M oA T o S

)

(
\

S9Y YoJeasay /

syn

101



o
N

Zx
b
2
iE
B
il
%
Fr
~
=
b2
=
n
d
=
c
=
m
=}
m
=
T
>
z
n
o
=}
3
=
o
z
<
o
=
3]
>
z
z
c
>
[
By}
m
o
=}
Bl
3
N
o
N
w

NEEBHREHIHFIR=REIK ST
997% > BEEZNFFHR B RFTRIBRD QR
BRZBERER - AstEEARBERIITEAR
IMERR B[RRI R - 12 BB EEAR B B
G EZE - B ERETIEFRE © RS
B R N ith 75 U A R A FE R ED 4B B A B F 3£
Sh o AR AE# T5 BT AR R MEER DT AR5 & B Z0%
TEABFREE > RIS ERABRE - DUE
Bt & &k RBRGRERERITARE - Br)F
FTHEEEA -

2. WERR

(1) SRR RTS8 5 H B R |
58 AR IR BN SEAT © FAE AT (2 PR
B PBREREE BT
WERTETREN  RRENEA
ERERBE » WERFRA &
HBSRIRAHERE © MBRSE R
B EAEICHE - SRR -
AP

(2) FERVEHIREIRE | FERIBRER - 3
J3 B TR TS B 2 1 8RB T3
(BARE) - H9% CRERE) -
108 (RBRE) EHNED
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(3) RIS BFEEREEZR  EE W
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Highway transportation accounts for about 97% of
greenhouse gas emissions in the transportation sector.
To achieve the net-zero emission target, it is necessary
to significantly reduce the energy use of road vehicles.
This project aims to collect and analyze similar cases
of low-carbon transportation zones domestically and
internationally and propose recommendations for
promoting low-carbon transportation zones in our country,
including supporting regulations and systems. Besides
guiding the central and local governments to initiate
related legislative work early, the project also promotes
the future direction of local government policies to align
with the national key strategic net-zero transformation,
planning pilot low-carbon transportation zones to
encourage social and public changes in transportation
behavior toward a net-zero lifestyle transformation.

2. Research Results

(1) Completed recommendations for the phased
promotion of low-carbon transportation
zones: In the short term, pilot projects should
be conducted first to strengthen the green
transportation environment; in the medium
term, regulations should be improved based
on pilot experiences before implementing
formal low-carbon transportation zones and
creating benchmark cases; in the long term,
promotion should be expanded, with stricter
control measures on carbon-emitting vehicles,
broader implementation areas, phasing out
incentive measures, and moving toward net-
zero.

(2)  Legal planning suggestions have been
completed; during the pilot stage, local
governments can promote under the
authorizations of Article 18, Paragraph
7 (Natural conservation), Paragraph 9
(Environmental protection], and Paragraph
10 (Transportation and tourism) of the Local
Government Act (e.g. differential parking
fees). It is suggested that in the future, the
MOTC could coordinate with the Ministry
of Environment to amend the Climate
Change Response Act to include low-carbon
transportation zones, providing appropriate
central regulations for local governments to
promote sequentially in the mid to long term.

(3] Recommendations for supporting measures
for local governments have been completed;
in terms of vehicle control, stakeholders
should be invited to participate in planning
relevant supporting measures, with flexible
control or exemptions for local residents
and disadvantaged groups; in terms of green
transportation, the quality and standards
of public transportation services should be
improved, establishing a people-oriented
transportation environment and providing
subsidies for electric vehicles; in terms
of public communication and promotion,
stakeholders should be identified based on
their influence and impact, with professional
teams assisting in communication with the
public and early promotion of implementation
content.
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Summary of Research Results
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/A

Result Promotion and Benefits

On November 3, November 6, and November 8,
2023, we completed local exchange meetings
in the northern, central, and southern regions,
exchanging opinions with transportation and
environmental units of the six major cities.

Research results for 2023 were presented
at "2023 Annual Conference and Academic
Paper Symposium of the Chinese Institute of
Transportation” on December 8, 2023.
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Policy
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Making
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the trial
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v’ Communicate with stakeholders
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Expansion!

Working towards
Net-Zero

v'Expand the scope of Low-
carbon zone

¥'Strengthen the vehicle
restriction measures

¥'Phase out incentives

Recommendations for the phased promotion of low-carbon transportation zones
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Research Result Report

Research on the promotion mechanism of low-
carbon transportation zones (1/2) - evaluation
of setup and supporting measures (Scheduled
to be published in July 2024).
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(Il) Case studies of enhancing highway
system’s adaptive capabilities to climate
change

1.  Project Overview

The highway system is an essential infrastructure
for the country’s livelihood. However, with climate change
and the increasing frequency of extreme weather events,
the risk of disruption to the highway system is rising.
Our country's highway system planning mechanisms and
related regulations still lack sufficient consideration for
climate change adaptation. If climate change adaptation
concepts could be integrated into the planning stages of
the highway system, it would significantly enhance the
ability to respond to extreme events in the future.

Therefore, in a previous project, we completed
“Guidelines for Climate Change Adaptation for the
Highway System,” which helps highway system
authorities and practitioners more comprehensively and
systematically incorporate climate change adaptation
concepts into the planning stages. To further enhance
the usability and readability of the adaptation guidelines,
this project collects practical cases to provide specific
applications of adaptation guidelines during the planning
stages of highway systems for the responsible highway
authorities.

2. Research Results

(1) Collected the latest development trends in
adaptation for foreign transportation systems
and gathered adaptation cases for coastal
highways (New Jersey, USAJ, inland highways
(Eindhoven, Netherlands), and mountainous
highways (Virginia, USA] for analysis and
application suggestions.

(2)  Completed the collection and analysis of
adaptation guideline cases for the planning
stages of highway systems and incorporated
ISO 14090 series standards for climate change
adaptation, providing practical application
suggestions.

(3] Invited domestic highway authorities, climate
change adaptation experts, and private
engineering consulting firms to conduct expert
workshops and conduct two educational
training sessions on applying the adaptation
guidelines during planning stages of highway
systems.

3. Result Promotion and Benefits

(1) Completed the "Framework for Integrating
Climate Change Adaptation Considerations
into the Planning Stages of Highway Systems”
paper presented at “2023 Annual Conference
and International Symposium of the Chinese
Institute of Transportation” (December 7 to
December 8, 2023).
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(2)

(3)

Conducted two educational training sessions,
“Case Study and Analysis of Enhancing
Adaptation Capacity for Climate Change in
Highway Systems - Introduction to Planning
Stage Adaptation Guidelines” (May 25, 2023
and October 20, 2023), to assist highway
authorities in applying the adaptation
guidelines to planning stages and promoting
the application of adaptation knowledge in
their operations.

Organized an expert workshop, “Case Study
and Analysis of Enhancing Adaptation Capacity
for Climate Change in Highway Systems”
(October 12, 2023), and invited experts,
scholars, domestic highway authorities
and private engineering consulting firms to
jointly discuss the framework and content
of the adaptation guidelines, and provided
explanations of practical domestic cases to
enhance the implementation and application
of climate change adaptation work by highway
system practitioners.

4. Summary of Research Results

1 Introduction

2Impact of climate

Purposes, scope, and targets of the guideline
.| Definitions and basic concepts of adaptation
The latest development trends
N

Global warming and climate change projections
_| Climate change trends in Taiwan
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Meth: for Developing impact chains
5 ik Assessment methods of climate risk

climate change
risk assessment
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and decision-
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Important ideas in this chapter

‘Adaptation options in response to climate change

- | Methods in the face of high uncertainty

Important ideas in this chapter

Case demonstration

Guidelines for Climate Change Adaptation for the Highway System
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Research Result Report

. Case studies of enhancing highway system’s
adaptive capabilities to climate change

(Scheduled to be published in July 2024]).
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(IV) “Bicycle Commuting Route Demonstration
Project” — Taipei metropolitan area

1.  Project Overview

According to the statistical office of the MOTC's
“Summary Analysis of the 2018 Survey on Bicycle Usage
in Taiwan,” the primary activity for bicycle use among
Taiwanese people was “Leisure and exercise” (41.8%)],
followed by “Personal activities” (36.6%), and “Commuting
to work or school” (21.1%]. The population of frequent
bicycle riders aged 12 and above is approximately 5.11
million, with about 1.2 million primarily using bicycles for
commuting. Among these, the northern region has the
highest number at 590,000 people (49.2%). When engaging
in their primary activities, 15.8% of cyclists transfer to
other modes of transportation, with the highest transfer
rate to the metro (35.5%], followed by highway buses/
urban buses (32.7%), and Taiwan railways (17.8%). Based
on this, there is still room to enhance the use of bicycles
for daily life and commuting. However, the purposes,
behaviors, and needs of bicycle commuting trips differ
from those of recreational and exercise activities. It is
necessary to investigate the travel behaviors of bicycle
commuters and collect information on the current
development and issues of urban bicycle routes to
facilitate future planning and promotion strategies for
bicycle commuting routes.

From the aforementioned statistics, it is evident that
the northern region has the highest proportion of bicycle
commuters (590,000 people), and this region also has
the highest usage rates of human-centric infrastructure
and public bicycle rental systems, in addition to a well-
developed continuous riverside system. This project
focuses on the twin northern cities (Taipei and New Taipei)
as the planning area, targeting major metro station
surroundings and key promotion areas

2. Research Results

For the public, whether the overall environment
of bicycle lanes is friendly affects their willingness to
use bicycles. Only by providing a safe, comfortable, and
friendly riding environment can we attract people to use
bicycles in conjunction with other transportation modes,
achieving the goal of first/last mile. therefore, this project
considers the continuity, safety, and convenience of bicycle
routes to plan and complete the following tasks:

(1) Plan and establish a consistent guidance
system for cross-river bridges and sections
connecting with urban roads, including
entrances and exits of floodgates in the twin
northern cities.

(2)  Optimize the riding environment along the
routes, enhancing continuity and safety.

(3] Create a demonstration map of bicycle
commuting routes for public reference.
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Develop planning principles for bicycle commuting
routes, incorporating them into the revised “Bicycle Lane
System Planning and Design Reference Manual” for use
by relevant units in promoting bicycle commuting route

planning.
3. Result Promotion and Benefits

(1) On May 5, 2023, held a press conference to
present the results of “Bicycle Commuting
Route Demonstration Project - Taipei
Metropolitan Area.”

(2) From May 8 to July 7, 2023, organized a
riding stamp collection event to encourage
and cultivate the habit of using bicycles for
commuting (or school] among the public.

4. Summary of Research Results
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5. Research Result Report

. “Bicycle Commuting Route Demonstration
Project” - Taipei metropolitan area (Scheduled
to be published in July 2024).

(V) Construction the professional adaptability
of transportation governing authority
(Agency) (1/2) - topic investigation &
analysis and course planning

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
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.

In the first year of the project (2023], we conducted
a rolling review of four major strategies and 15 measures
for climate change adaptation in the transportation system
of our country. Through interviews and questionnaires, we
identified the gaps in adaptation professional knowledge
among personnel of transportation facility management
agencies, and based on this, we planned courses that
meet practical needs. In 2023, we held basic adaptation
courses and will continue with specialized adaptation
courses in 2024. These courses aim to enhance the
professional adaptation capabilities of transportation
management personnel, enabling early response and
reducing the risk of transportation facilities facing climate
change impacts, thereby maintaining uninterrupted
transportation services.

2. Research Results

(1) By analyzing the regulations of the adaptation
chapter of the Climate Change Response
Act and international climate change
adaptation development trends, we completed
a rolling review of four major strategies
and 15 measures for climate change
adaptation in the transportation system.
In key measures, we added cross-domain
and cross-level integration mechanisms,
comprehensive consideration of national
green finance policies, adaptation strategies
based on vulnerable groups, communities
and indigenous peoples, and nature-based
adaptation solutions. This ensures that the
transportation system’s climate change
adaptation strategies and measures fully
consider domestic and international adaptation
development trends and keep pace with the
times.
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(2) Referring to international climate change
adaptation development trends, the
UNFCCC’s key vision for climate action in
the transportation sector, and domestic and
international professional adaptation courses
for transportation systems, we explored the
professional adaptation capabilities required
by transportation management agencies as a
basis for course planning.

(3] Through questionnaires and interviews, we
identified the gaps in adaptation professional
knowledge among transportation management
agencies and surveyed their needs and
priorities for adaptation professional
knowledge, thus completing the planning of
courses that meet practical needs.

3. Result Promotion and Benefits

(1) Completed the “Survey on the Adaptation
Literacy and Professional Knowledge Needs
of Transportation Management Agencies”
paper presented at “2023 Taiwan Disaster
Management Conference” (December 8, 2023).

(2)  Conducted two educational training sessions
on “Basic Courses on Climate Change
Adaptation” (October 27, 2023 and November
13, 2023). The first session included topics
on climate change, climate disasters, climate
change risk assessment and adaptation
cases, while the second session covered
national regulations and policies and the
concept of Nature-based Solutions (NbS).
These basic adaptation courses strengthened
the knowledge and skills of transportation
professionals in climate change adaptation,
reducing the risk of transportation facilities
facing climate change impacts.

4. Summary of Research Results

Pictures of “Foundation Courses on Climate Change Adaptation” training workshop
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5. Research Result Report

. Construction the professional adaptability of
transportation governing authority (Agency)
(1/2) - topic investigation & analysis and
course planning (Scheduled to be published in
July 2024).

(V) The development of guidelines for the
impact of intersection traffic environment
characteristics on air quality and
improvement measures (1/2) - investigation
plan and data collection

1.  Project Overview

In recent years, the issue of air pollution has
garnered significant attention from the public. The air
pollution generated by vehicles negatively impacts drivers,
pedestrians, and the environment. Intersections, being
areas frequented by the public and closely tied to daily life,
are crucial starting points for improving traffic-related
air pollution. By prioritizing the reduction of air pollution
at intersections, the public's exposure to pollution can be
minimized, which directly safeguards their health.

In the past, the primary goals of improving traffic
at intersections have been to reduce congestion,
enhance operational efficiency, or improve safety. This
project focuses on reducing traffic-related air pollution.
Through investigating and analyzing the air pollution at
intersections, the project aims to develop strategies to
reduce pollution and establish improvement guidelines for
transportation authorities.

This is a two-year project. In the first year (2023),
the project involved collecting and organizing previous
research findings on intersection-related traffic air
pollution, drafting plans for investigating traffic and air
pollution data, and conducting on-site surveys at four
intersections. In the second year (2024), the focus will
shift to data analysis and the development of improvement
guidelines.

2. Research Results

(1) Literature review and research findings
indicate that factors such as traffic signal
control, vehicle density, vehicle idling time,
and the presence of buildings have a more
significant impact on the concentration of air
pollutants at intersections than the distance
from the intersection.

(2) At intersections where pedestrian crossings
have been set back, when the traffic volume
increases during peak hours, the waiting
areas for pedestrians are further away from
motorcycle waiting areas and the average PM
2.5 concentration is slightly reduced compared
to the areas before the setback.
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4,

Result Promotion and Benefits

(1) The project will collect and organize previous

(2

research findings related to traffic air pollution
at intersections, preliminarily identifying key
factors influencing intersection traffic air
pollution and understanding the research and
development trends in intersection traffic
air pollution improvement. This will provide
relevant authorities with references for
promoting pollution reduction efforts.

) The project will propose a plan for collecting
and investigating traffic environment
characteristics and air pollution data, conduct
on-site surveys according to the plan, and
monitor fine particulate matter and carbon
monoxide concentrations at intersections. This
data will serve as the basis for analysis and
evaluation in the second year.

Summary of Research Results
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The results of PM2.5 concentration surveys before and after the setback of pedestrian crossings at intersections
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5.

Research Result Report

The development of guidelines for the
impact of intersection traffic environment
characteristics on air quality and improvement

measures (1/2) - investigation plan and data
collection(Scheduled to be published in July
2024).

snnsay Yyouessay Aoy W T} N I 22

11



1

_

Zx
b
2
iE
B
il
%
Fr
~
=
b2
=
n
d
=
c
=
m
=}
m
=
T
>
z
n
o
=}
3
=
o
z
<
o
=
3]
>
z
z
c
>
[
By}
m
o
=}
Bl
3
N
o
N
w

2

FMUBBMEL 2 ETE

()R "TERRBRERENE BEX
1. EtE#m

BEBHNERRBRDRAZIE AR
DR - EEMEE AR T RBLEHRER
H o RBABEEBERNEEE @ HE "E
BERIBREBEANE ) MERF  BREREZRE
EIBRBEABRSS - TR EHE S - &
BERFESFERFIE  LINERXNFERRBLR
2 BRIESAFNI12F2A230ERLE
 ERATEES) (AR RIBREEARNE B
EHBERE » R12F4ABITTRERNE > 5
A B AR SR ERART KRB ESIE
FIEF  ERERBRIRITERRBILEEE ©

2. WIERR

(1) RN24E3828 BRI E#D -
BEERARAEREE S ST - B 112
FLA18SHBHF2RE#E  BHE
ZEHGHAE - EREE - HXH
B2~ PoEle (BBfr) R SBATER

2 2A A2
RIS ©

() Zpk "EBRXBLXE2EELRE (F
E) o WEEAR TBLEHR
EXRE, - KO EMREMARES
FZBL2ERE, ~ BFREEER
RVEEE (BFREZ8) S8#HEA
Z T RBLERERNEERE ) G2
fRE -

3. PARRMERERWES

(1) DIAFTiRRe " BB LB ERNE
(BEXR) | BPRIBE AR ENE
LA EBIERIRF ©

(2) WEIEBREBBENAREXANE -
BREAREIERSERREE ©

Deepen Transportation
Safety Management

(I) Drafting the “Road Traffic Safety Basic
Act.”

1.  Project Overview

In response to the high public expectation for
improved road traffic safety in our country, the MOTC,
drawing on Japan’s experience with the “Traffic Safety
Measures Basic Act” and our country’s relevant basic
laws, has initiated the legislative process for “Road Traffic
Safety Basic Act.” This law not only declares the national
road traffic safety policies but also specifies important
matters such as the promotion organization, funding, and
planning to accelerate the improvement of road traffic
safety. The minister instructed the institute to present the
draft proposal of "Road Traffic Safety Basic Act” at the
road safety press conference on February 23, 2023, and
to complete the draft by April 2023. The MOTC will then
convene meetings to discuss the draft and proceed with
the legislative process, after which it will be submitted to
the Executive Yuan for forwarding to the Legislative Yuan
for review.

2. Research Results

(1) On March 28, 2023, the first symposium was
held, inviting central government agencies
to complete the discussions. On April 18,
2023, the second symposium was held,
inviting congressional office representatives,
experts, scholars, professional groups, central
government agencies, and local governments
for discussion and exchange.

(2)  The "Road Traffic Safety Basic Act (Draft)” was
completed, along with a comparative table
of Japan’'s “Traffic Safety Measures Basic
Act,” the institute’s 2002 research project
draft “Traffic Safety Basic Act,” and the draft
proposals from legislator You Yu-Lan and
Taiwan People’s Party caucus (Legislator Chiu
Chen-Yuan).

3. Result Promotion and Benefits

(1) Using the institute’'s proposed “Road Traffic
Safety Basic Act (Draft],” we assisted the
MOTC in convening meetings to discuss and
proceed with the legislative process.

(2)  Facilitating communication and discussion
during the legislative process to ensure the
smooth completion of the law’s review.
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The “Road Traffic Safety Basic Act” main structure

5. Research Result Report

9 zETé °
1m120h/*—%\1n121%%ﬁ/

The "Road Traffic Safety Basic Act” draft was
passed by the Legislative Yuan on December
1, 2023, announced by the President on
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Executive Yuan on January 1, 2024.
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(I} Coordinated the drafting of “National
Road Traffic Safety Guideline and Action
Plan”

1.  Project Overview

In response to the passage and implementation
of Road Traffic Safety Basic Act (hereinafter referred to
as the Basic Act), the MOTC in accordance with Article
18 of the Basic Act, initiated the drafting of “National
Road Traffic Safety Guideline and Action Plan” in 2023.
This effort was coordinated by the institute, involving
various agencies and units under the MOTC, as well as
the Ministry of Interior, Ministry of Education, Ministry of
Health and Welfare, Financial Supervisory Commission,
National Science and Technology Council, and other
ministries. Together, they formulated “National Road
Traffic Safety Guideline and Action Plan (2024-2027),”
which was approved by the Executive Yuan in February
2024. This plan will serve as a reference for promoting
road safety efforts by central ministries, municipalities,
and county (city] governments over the next four years.

2. Research Results

(1) Completed the drafting of “"National Road
Traffic Safety Guideline and Action Plan (2024~
2027)."

(2)  Developed three action plans: “Establishment
of a Road Traffic Safety Inspection System
and Promotion Mechanism,” “Promotion of
Reference Guidelines for the Installation of
Road Traffic Signs, Markings, and Signals,” and
“Enhancement of Professional Manpower and
Technical Skills for Road Safety Improvement,”
which were incorporated into the “National
Road Traffic Safety Guideline and Action Plan
(2024-2027)" for continued promotion.

3. Result Promotion and Benefits

(1) Assisted the MOTC in holding expert and
scholar forums, central ministry meetings,
local government meetings, and civic group
discussions on November 27 and 28, 2023, to
build consensus and facilitate the drafting of
“National Road Traffic Safety Guideline and
Action Plan (2024-2027)."

(2)  Assisted the MOTC in submitting the draft of
“National Road Traffic Safety Outline Plan
(2024-2027)" to the Executive Yuan and related
review works.
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4. Summary of Research Results

National Roasdway Safety
Guideline and Action Plan
120242027y

Wlisestry of Tramporass and Commmanscation

Automoblle Carrier
m Management

FERIBRLDMETBRE

Structure of the national road traffic safety Guideline and Action plan

5. Research Result Report

. National road traffic safety Guideline and
Action plan (2024-2027) (approved by the
Executive Yuan on February 7, 2024).

(I11) Developing key principles and guidelines
for road safety improvement

1.  Project Overview

To improve road traffic safety and eliminate the
reputation of pedestrian hell, under the direction of the
MOTC, the institute has developed practical methods
and related principles for themed traffic engineering
improvements, including conceptual principles,
improvement illustrations, and applicable scenarios.
These are provided to road management authorities at all
levels as references for traffic engineering improvements,
which will help enhance pedestrian safety, reduce vehicle-
pedestrian conflicts, and promote the safety and efficiency
of road system operations.

2. Research Results

(1) Completed “Principles for pedestrian space
improvement.”
(2) Completed “Principles and practices for

improving motorcycle traffic environments.”

(3 Completed “Audible signal installation
guidelines.”

(4)  Completed “Principles for the installation of
pedestrian-only phases and pedestrian early
start phases.”

(5) Completed "Reference guidelines for
improving pedestrian spaces around schools.”
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3. FRERHEEEHE 3.  Result Promotion and Benefits

(1) The results of various studies have been

zo A R
(1> %IEE;F%EZ%E’E: 1 ZE[‘~1 2 AR issued by the MOTC to road management
ﬁﬁ%ﬁl&ﬁﬁ%%ﬂ%i%%%ﬁ'fﬁﬁﬁ ° authorities from April to December 2023.
N P (2)  Related improvement measures can effectively
(2) HBEXESEBEA B X EDIT ABITE distinguish pedestrian passage spaces, reduce
NI “on e, = the risk of vehicle-pedestrian conflicts, provide
= /EZ/ AE@I#QEBM ﬁﬁﬁ%ﬁ% reasonable operating space for vehicles, unify
SIEMPNIEITZERE » i — S BEThAEEE related practices across counties and cities,
R . N and create a more human-centered and safe
7£ ’ EU}EEAZ&E@?éE/\JQ}E%% ° traffic environment.

4. Summary of Research Results
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5. Research Result Report

. “Principles for pedestrian space improvement”
issued on April 12, 2023.

. “Principles and practices for improving
motorcycle traffic environments” issued on
May 4, 2023.

. “Audible signal installation guidelines” issued

on June 26, 2023.

. “Principles for the installation of pedestrian-
only phases and pedestrian early start phases”
issued on July 5, 2023.

3 “Reference guidelines for improving pedestrian
spaces around schools” issued on December
27, 2023.

(IV) Analyzing the safety performance and
objective management of the railway
state safety program (1/2) - development
of safety indicators and data analysis

1.  Project Overview

Based on the Railway State Safety Program
(SSP), the formulation of specific national safety
performance indicators and target values guides
railway operating agencies to establish effective leading
safety indicators, which are an important strategy for
promoting performance goal management in railway
supervision. In 2023, through the collection of domestic
and international literature and empirical analysis of
domestic safety data, we have proposed the contents
and target values of national railway safety performance
indicators, leading safety indicators for railway operating
agencies, and related short-, medium-, and long-term
recommendations.

2. Research Results

(1) Completed the review of types of safety data
and the content of performance indicators
from regulatory agencies and operating
organizations in advanced countries.

(2)  Completed the analysis of national railway
safety performance indicators and target
values, as well as the leading safety indicators
for railway operating agencies.

(3] Completed the first year's empirical analysis
and proposed effective supporting measures
for the required regulatory amendments,
future safety data collection, management,
and analysis.
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Railway Safety
Indicators for
State

Railway Safety
Performance
Indicators for
Operators

LRIER

3.

4.

Result Promotion and Benefits

(1)

(2)

(3)

(4)

W RIER

Conducted a results briefing and training
session to explain the project’s outcomes to
railway regulatory agencies and operating
organizations, helping them better understand
the current status and future planning of
performance-oriented safety management
and supervision (including safety performance
indicators) in our country’s railway system.
Through practical exchanges and feedback,
this serves as a reference for further
improvement.

Provided domestic railway operating agencies
with information on the revised indicators,
evaluation processes, the meaning of
evaluation results, and how operating agencies
can cooperate in tasks such as data collection.
Explained how domestic operating agencies
can develop or improve internal safety
performance indicators (leading indicators)
from their existing hazard registers or other
operational safety risk management practices.

This information allows railway regulatory
agencies to grasp the content and target values
of national safety performance indicators and
serves as a reference for subsequent revisions
to the Railway State Safety Program (SSP).

It helps railway operating agencies enhance
the operational level of their safety
management systems.

Summary of Research Results

‘%—E CENRERCZERTESHBRER
BB ITESWMRER PREFURER
F=E . ARREAENRENEZRESR

First Tier : Rate of Serious Operational Accidents Causing Passenger Fatalities
Second Tier ; Operational Accidents Rate, Level Crossing Accident Rate

Third Tier : flate of Abnormal Events due to Human Error or

Safety indicator structure and current status
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5. Research Result Report

. Application of Safety Performance
Management by Objectives in Railway State
Safety Program (1/2) - Development of Safety
Indicators and Data Analysis (the final report
has been submitted to the Commissioning
Agency, the Railway Bureau of the MOTC, and
will not be published separately].
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(V) Evaluation of the trial operation of large
vehicles installed with active warning
assist system (2/4) - pilot testing of
assessment methods

1.  Project Overview

The Executive Yuan and the Ministry of
Transportation have implemented the "MOTC’s Scientific
Research Project for the Installation of Active Warning
Auxiliary Systems on Large Vehicles” (2021-2024) to
assist domestic technology research and development
companies. This project aims to integrate active
warning auxiliary systems for large vehicles, establish
certification and validation standards, provide trial
operation opportunities, and promote the development of
the advanced driver assistance system (ADAS]) industry
to enhance driving safety. This project is a sub-project of
the aforementioned scientific research project, with the
purpose of evaluating the effectiveness of active warning
auxiliary systems installed on large vehicles during trial
operations on actual roads.

This year is the second phase of the 2021-2024
project. Based on the effectiveness evaluation framework
established in 2021 (the first phase), which included
data requirements, collection plans, and indicator
frameworks, the evaluation methods for 2022-2023
were designed according to the effectiveness evaluation
needs of the "MOTC’s Active Warning Auxiliary Systems
Installation for Large Vehicles” project. These methods
include determining sampling methods, defining test
subjects, designing experiments, outlining experimental
procedures, and specifying data analysis and statistical
methods. In coordination with the equipment development
and installation schedule, relevant surveys and data
collection procedures will be initiated. In 2024, the trial
operation effectiveness evaluation and the summary of
four-year project results will be conducted.

2. Research Results

(1) Completed the establishment of trial
operation effectiveness evaluation methods for
installation of active warning auxiliary systems
on large vehicles.

(2) Completed the development of a data
collection plan for effectiveness evaluation.

3. Result Promotion and Benefits

(1) Provision of the evaluation framework
planning for subsequent years (2022-2024) of
the MOTC's scientific research project.

(2)  Provision of guidelines for Appendix 3 “Large
Vehicle Active Warning Auxiliary Systems
Installation Subsidy” for recipients to
cooperate with the project execution.
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5. Research Result Report

. “Evaluation of the trial operation of large
vehicles installed with active warning assist
system (2/4) - pilot testing of assessment
methods” (expected to be reported to the
MOTC in July 2024)

(VI) The promotion of “traffic safety engineering
design guidance for intersection based on
accident types (3/3)” - application in non-
municipality (1)

1.  Project Overview

The institute initially completed “Intersection Traffic
Engineering Design Examples Based on Accident Types” in
2020, targeting common intersection accident types. This
compilation of traffic engineering improvement design
examples can be directly applied to specific intersection
accident types. To effectively reduce road traffic accidents
in Taiwan, this project promotes the application of these
design examples, training traffic engineers from various
traffic management agencies to become familiar with the
application scenarios of different design examples and
the entire process of traffic diagnostics. This initiative
aims to assist road management agencies at all levels in
enhancing their techniques for improving accident-prone
road sections, leading to a safer and more user-friendly
traffic engineering environment.

'Dangerous events change

5 Crash and violation events change
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2.

Research Results

(1) The project promotes the application of
accumulated improvement design examples
for accident-prone intersections by training
traffic engineers from various traffic
management agencies. This training helps
them become familiar with different design
scenarios and the operational processes of
accident diagnostics, thereby improving the
safety level of traffic engineering environment.

(2)  In conjunction with the “The 41st Project for
Improving Accident-Prone Road Sections in
Taiwan,” analysis and preliminary improvement
plans were conducted for the recommended
demonstration improvement sites in Yilan
County, Hualien County, Taitung County,
Penghu County, Kinmen County, Lienchiang
County, Yunlin County, and Pingtung County.
During on-site inspection meetings, we
assisted in discussing improvement plans for
these demonstration sites.

(3 The main improvement items at each
demonstration site focused on appropriate
lane configuration and guidance, reducing the
size of overly large intersections, improving
traffic flow lines, and providing adequate
pedestrian crossing spaces.

Result Promotion and Benefits

(1) Some of the demonstration sites discussed
under the project in 8 counties were
adopted by local governments into the
“41st Phase of Taiwan Accident-prone Road
Improvement Project” and have undergone
traffic engineering improvements, which are
expected to be completed in 2024, significantly
enhancing local traffic safety.

(2)  From June 9 to 30, 2023, six promotion and
education training seminars were held in
Yilan County, Hualien County, Penghu County,
Kinmen County, Yunlin County, and Pingtung
County. These seminars trained traffic
engineers from various traffic management
agencies to become familiar with the
application scenarios of various design
examples and the operational processes of
accident diagnostics, thereby improving the
safety level of traffic engineering environment.



4, TR RIEERRE 4. Summary of Research Results

ERSRE MR B/ T LB/t R R Rl E S
Collision diagram of Jiuchengnan Road/Zhongshan Road/Shennong Road, Yilan County.

ERNEE THmE, B T, mE
SRR NS

HAREHAREN RaRNaEn The lane is converted to a left-
B - YREENIENE, W The road section is marked with 7 tum-only lane, and the lane
the words “liucheng 5 rd.” amd— markings and directional arrows
FEANE - BEEANs|a “Zhongshan rd.” and the outer Sec 3, are redrawn.
lane is converted go 3 shared Add a left-tum phase and mark
HERSREAEN stralght-righttur@e

the left-tum guide line.

Mark the separate straight-
rightturn directional line.

AN RN ERIIE -
WE RS R e

Remove the road edge lines and
mark the no-parking fines, and
create separate straight-
righttumn directional lines.

Mark the
channelization line.

R CIAMEUNEN -
A W R AT

Move the stop
j| line forward and
mark the left-

tum puide line.

Remove the road shoulder
and mark the no-parking line.

H SR E RS/ P /AR RE RS E

Illustrative improvement diagram for Jiuchengnan Road/Zhongshan Road/Shennong Road, Yilan County

5. SR EBERE 5. Research Result Report

The promotion of “traffic safety engineering

° %ﬁﬂ(ﬁﬂﬂiﬂ%ﬁﬂzﬂ%lﬂ%&ﬂ%ﬁ%?& design guidance for intersection based on

gyt - == mE accident types (3/3)” - application in non-
BEEstE (3/3) —FFEEMREEM municipality (I1) (Scheduled to be published in

() (FEET 11378 HiR) ° July 2024).
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(VIl) The project for improving accident-prone
road sections in taiwan area

1.  Project Overview

With the development of our country’s economy,
land use and industrial activities around roads have
continuously changed over time, and consequently, road
construction, traffic conditions, and traffic flow have also
been constantly evolving. Therefore, to respond to changes
in the road environment and traffic conditions, and to
effectively reduce the potential for more traffic accidents,
the improvement plan for accident-prone road sections in
Taiwan has been listed as an important annual task by the
MOTC to enhance road safety and continuously improve
road traffic facilities.

This project, based on the “Road Traffic Order
and Traffic Safety Improvement Program” issued by the
Executive Yuan, has been listed as a long-term task by
the MOTC. It has been implemented by the institute since
1980 with the first phase, and by 2022, 40 phases have
been completed with ongoing reporting, proposals, and
execution.

The project primarily targets accident-prone
road sections within the jurisdictions of various county
and city governments. Starting from the 37th phase,
the MOTC has provided funding mechanisms to guide
improvements, integrating research results from the
institute’s “Intersection Traffic Engineering Design
Examples Oriented by Accident Types” series from
2018 to 2020 and “Promotion and Demonstration Plan
of Intersection Design Examples Oriented by Accident
Collision Types (1/3) - Promotion and Application in
Special Municipalities” project in 2021, to enhance the
technical capabilities of road authorities in improving
accident-prone road sections. Also, starting from the 3%9th
phase, to assist county and city road safety committees
in independently logging into the MOTC's road safety
information platform to select 20 accident-prone road
sections and download related data, the institute has
created operational examples for each county and city
government to reference based on their road conditions,
traffic characteristics, and accident records to include in
improvement plans. These plans are then submitted to
the institute for consolidation and approval. In addition,
starting from the 40th phase, the institute has combined
“Promotion and Demonstration Plan of Intersection
Design Examples Oriented by Accident Collision Types,”
the regional transportation development research center,
and the MOTC's road safety committees’ “"Road Traffic
Order and Traffic Safety Improvement Program”™ to
further assist county and city road safety committees in
enhancing their road safety improvement capabilities.
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2. Research Results

(1)

(2)

Completed the collection and analysis of
historical road traffic accident data in Taiwan,
examining accident frequency, fatalities, and
injuries on accident-prone road sections.

Field inspections are conducted for these
sections, and improvement proposals are
compiled into reports and submitted to the
Ministry for approval before being executed by
the respective road authorities.

3. Result Promotion and Benefits

(1)

(2)

Through the promotion of “Intersection
Traffic Engineering Design Examples
Oriented by Accident Types,” “Promotion and
Demonstration Plan of Intersection Design
Examples Oriented by Accident Collision
Types,” and the “"Regional Transportation
Development Research Center Service
Upgrade Plan 2.0,” the institute has effectively
disseminated the results of its traffic
engineering development plans to front-line
traffic engineers, assisting in the practical
improvement of accident-prone intersections
and enhancing their technical capabilities.
Overall, these efforts aim to achieve
collaborative improvement of road traffic
safety between central and local governments,
reducing the number of traffic accident
fatalities and injuries.

The 41st project for improving accident-prone
road sections is to be completed on schedule,
submitted to the MOTC for approval, and used
as a basis for improvement by county and city
governments to enhance road traffic safety.

4. Summary of Research Results

Hrisdts —

REB_"®R

Accident-prone road section accident type analysis technology — accident collision diagrams
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5. Research Result Report

. The 41st project for improving accident-prone
road sections in taiwan area (Scheduled to be
published in July 2024).

(V) The establishment of a bicycle accident
analysis and improvement mechanism
for island-wide, diverse, and connected
bicycle routes

1.  Project Overview

This project aims to establish a mechanism for
analyzing and improving bicycle accidents on round-
the-island, diverse, and interconnected routes. By
collecting road traffic accident data from the National
Police Agency of the Ministry of Interior and the national
bicycle network map data, spatial overlay will be used
to determine the research scope and targets. During
the project implementation period, 10 accident hotspots
will be selected for analysis in 2022 and 20 in the 2023
to understand the accident patterns on domestic bicycle
routes. The final analysis results will be compiled into
a specialized analysis report, proposing a mechanism
for analyzing and improving bicycle accidents on bicycle
routes, which can be used as a reference for bicycle route
management authorities.

2. Research Results

(1) The "Bicycle Network Accident Analysis
Platform” will be developed and integrated into
the MOTC's road safety information platform.

(2) Thirty bicycle route accident hotspots will
be analyzed and inspected, and a diagnostic
report will be completed in 2023, proposing
a mechanism for analyzing and improving
bicycle accidents on bicycle routes.

3. Result Promotion and Benefits

(1) The “Bicycle Network Accident Analysis
Platform” integrated into the MOTC's road
safety information platform’s bicycle route
section will enable the MOTC and bicycle
network management authorities to quickly
grasp the status and characteristics of bicycle
route accidents.

(2) The completion of bicycle accident analysis and
improvement mechanism and diagnostic report
on bicycle routes can provide the MOTC and
management agencies with the subsequent
promotion of traffic safety management on
bicycle routes, thereby improving traffic safety
on these routes.



4, TR RIEERRE 4. Summary of Research Results
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Accident statistical analysis
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Statistical Analysis of bicycle accidents on “Bicycle Network Accident Analysis Platform”

5. WEARIHE 5. Research Result Report
— — . “Establishing a mechanism for analyzing and
r - 7, oo N
° Elgﬂ—ﬁiﬁ% %E&$H§%E§ﬁ improving bicycle accidents on round-the-
Zg?i—ﬁgmﬁjﬁ-&&%%%u ¥ (TE island, diverse, and interconnected routes”

(Scheduled to be published in July 2024).
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Promote the Innovative
Application of
Transportation Technology
and Industrial Development

(I) Construction of 5G intelligent transportation
digital nerve center - function expansion and
enhancement

1.  Project Overview

In line with key government policies such as the
“Digital Nation and Innovative Economic Development
Program” and “Taiwan 5G Action Plan,” the MOTC
tasked the institute, along with the Highway Bureau
and the Railway Bureau, to jointly formulate “Plan to
Enhance Smart Transportation Service Efficiency and
Safety through 5G” (approved by the Executive Yuan on
September 3, 2020, Document No. 1090098342). The
project period is from 2021 to August 2025. The institute
is responsible for planning and implementing the series
of projects to build 5G smart transportation digital nerve
center. This project continues the related research
planning and phased implementation results completed
from 2021 to 2022, and carries out the function expansion
and refinement of the smart transportation digital nerve
center system in 2023-2024. It continues to expand the
scope of demonstration city pilot sites and the necessary
detection equipment, enhance the smart priority control
functions for emergency rescue vehicles, develop
relevant model and knowledge bases for Al-based traffic
management/public transportation, and integrate the key
technologies developed into the first phase of the smart
transportation digital nerve center system completed in
2023. In 2024, the development of related decision support
models required for smart traffic management will
continue, and conceptual verification and implementation
will be completed to assist traffic management units
in providing optimal emergency response and traffic
management decisions, thereby improving traffic flow
efficiency and safety.

2. Research Results

(1) The integration of developed key technologies
and applying the digital twins model
to complete the first phase of smart
transportation digital nerve center system.
Using the digital twins model to visualize
various traffic monitoring and forecasting
results, the developed traffic management
model library can predict impending traffic
congestion and issue warnings 30 minutes in
advance, allowing traffic management units to
take timely response measures.

(2)  The review of the urban traffic control
communication protocol version 3.0 in
response to 5G vehicular networks and Al
needs has been completed, and the draft of
version 3.5 has been formulated.
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(3)

The project results have also won “2023
Smart Transportation Thesis Award” from ITS
Taiwan and “2023 Outstanding Transportation
Project Award” from the Chinese Institute of
Transportation.

3. Result Promotion and Benefits

(1)

(2)

(3)

On November 22, 2023, a results exchange
s emina r on “ Construction of 5G Intelligent
Transportation Digital Nerve Center — Function
Expansion and Enhancement” was held,
inviting traffic management and practical
application units from various counties and
cities to participate. The seminar explained
the function expansion results of the smart
transportation digital nerve center system
through case scenarios, promoting the
important research results and application
experiences of this project.

On November 22, 2023, a workshop on “Urban
Traffic Control Communication Protocol
Version 3.0 Review Results” was also held,
explaining the use of new communication
protocol commands, the timing and sequence
of protocol usage, and how to achieve traffic
control and management goals through
protocol combinations using practical case
application scenarios, to support various
innovative applications of smart urban mobility
in the future.

The project results have been excerpted
and published in two papers presented at
“2023 Annual Conference and International
Symposium on Transportation Research” and
the “Journal of Transportation,” providing
insights and discussions for various sectors.

4. Summary of Research Results

{\/;mf\u:p‘r/ P 7Ez~{\/u
FE (RERE

;%%Wﬁ BEmMELALAAZIR)

Intelligent transportation digital nerve center system - digital twin schematic
The left image shows the current status from AlCam; and the right image displays the digital twin platform
(with road segment colors indicating traffic volume in red and green)
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5. Research Result Report

. Construction of 5G intelligent digital nerve
center - function expansion and enhancement
(this project is a two-year plan, executed until
the end of 2024, scheduled to be published in
April 2025).

(I1) Study of artificial intelligence traffic signal
control (1/2) - urban main roads and
highway interchange areas implementation

1.  Project Overview

In recent years, rapid advancements in both
hardware and software technologies, as well as the swift
development of applications across various fields, have
led to the anticipation that the future use of artificial
intelligence (Al), image recognition, information and
communication technology (ICT], vehicle-to-everything
(V2X), and 5G technologies will be particularly helpful
in alleviating the pain points caused by insufficiently
intelligent traffic signal control. This project continues the
2022 study of “Exploring Al-based Traffic Signal Control
Models in Taiwan,” conducting field experimental tests in
collaboration with county and city governments. During
these tests, Al reinforcement learning (RL] traffic signal
control models were continuously improved by exploring
and building a general environment for reinforcement
learning, introducing multi-objective reinforcement
learning algorithms, and exploring the applicability of
traffic simulation test models in various traffic scenarios
to improve the efficiency of Al-based traffic signal control
models. In addition, the project included topics on Al
signal coordination and control in freeway interchange
areas, prioritizing the construction of traffic signal
coordination and control simulation environments for
interchange areas, and preliminary development and
design of distributed Al signal coordination and control
models (multi-agent mechanism] to gradually build
Taiwan’'s Al-based traffic signal control capabilities,
aiming to enhance the efficiency and safety of urban
traffic operations with the introduction of Al.

2. Research Results

(1) In cooperation with the Taipei City government
and the Tainan City government, the
development and training of multi-objective
reinforcement learning urban traffic signal
control models, the development of core
operational modules for reinforcement
learning traffic signal control, and field tests
and quantitative performance evaluations were
completed at these two experimental sites:
“Zhongshan North Road - Dexing East Road”
multi-intersection arterial road and "Tai 86-
19A” single intersection in Taipei and Tainan
cities, respectively.

(2)  Literature reviews and experimental site
evaluations for traffic signal coordination and
control in freeway and urban road interchange
areas were conducted, selecting Yangmei
Interchange of National Freeway No. 1 as
the experimental site and designing Al RL
signal coordination and control models’ traffic
parameters and performance indicators.
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3.

4.

Result Promotion and Benefits

(1) On November 27, 2023, “Al-based traffic signal
control in Taiwan (1/2) - implementation
on urban arterial roads and development
of interchange area model results sharing
conference” was held, inviting participation
from county and city governments, academia,
and industry.

(2) The results sharing conference promoted
research outcomes of the project, followed
by a training session on November 29, 2023.
Through the 2023 international academic
conference of the Chinese Institute of
Transportation, the project exhibited and
presented the “Application of multi-objective
deep reinforcement learning in traffic
signal control strategies - development and
paper,
sharing the project’'s outcomes with various
sectors.

exploration on urban arterial roads”

Summary of Research Results
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5. Research Result Report

. Study of artificial intelligence traffic signal
control (1/2) - urban main roads and highway
interchange areas implementation (Scheduled
to be published in July 2024).

(I11) Applying artificial intelligent method for
exploring risk-prone road section (3/4) -
aberrant events and risky driving behavior
analysis

1.  Project Overview

In recent years, advanced driver assistance
systems (ADAS]) have become increasingly common,
with more and more transportation operators equipping
their vehicles with related devices to warn drivers of
dangerous situations and prevent accidents. To optimize
the application of ADAS in safety analysis, this four-
year project collaborates with national highway bus
operators to collect a large amount of driving footage,
driver behavior, and driving safety alert records. Image
recognition technology is used to analyze abnormal
events outside and inside the vehicle, identify genuinely
risky abnormal events from numerous alerts, and explore
high-risk areas spatially. It also proposes behavior-
oriented high-risk road segment improvements (for road
authorities) and feasible solutions integrated into the
safety management system (for transportation operators].
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In the first year of the project (2021), image
recognition technology for abnormal events outside
the vehicle was developed. Based on the actual driving
footage and ADAS alerts from national highway bus
operations, only 23% of 2,531 ADAS alerts were identified
as driving abnormal events. In the second year, the project
further integrated in-vehicle driving footage, developed
image recognition technology for in-vehicle abnormal
events, and observed the dynamics of the driver’s
hands, head, and body to analyze potential distraction
behaviors and their impact on various ADAS alerts and
driving abnormal events. In the third year, the project
integrated image recognition technology for both inside
and outside the vehicle, aimed at practical application by
operators. It developed high-risk driving behavior analysis
tools and established a prototype system for high-risk
driving behavior management as the basis for future
complete tools and result promotion. The research results
can help transportation operators understand driver
behavior characteristics and accident risks for targeted
interventions.

2. Research Results

(1) Integrating inside and outside driving
footage, driver behavior, ADAS alert events,
external road geometry, environmental data,
and potential driver distraction behaviors,
the project explores the characteristics of
driving abnormal events and high-risk driving
behaviors.

(2)  According to the equipment types and safety
management needs of different types of
automotive transport operators, it develops
high-risk driving behavior analysis models and
defines risk level thresholds.

(3] Integrating the phased results, it develops a
prototype system for high-risk driving behavior
management.

3. Result Promotion and Benefits

(1) Applying the phased results of in-vehicle
and out-of-vehicle abnormal event image
recognition technology, the project analyzes
the characteristics of various driving abnormal
events and high-risk driving behaviors,
providing reference applications for automotive
transport operators as a basis for educational
training and other safety improvement
strategies.

(2)  On November 16, 2023, the project held a
briefing on “Applying artificial intelligent
method for exploring risk-prone road section
(3/4) - aberrant events and risky driving
behavior analysis” to promote the research
results.
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4. Summary of Research Results

" [DriverReport| Event List +| Video Files
T —— Crrer—
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Development of a prototype system for high-risk driving behavior management
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5. Research Result Report

. Applying artificial intelligent method for
exploring risk-prone road section (3/4) -
aberrant events and risky driving behavior
analysis (Scheduled to be published in July
2024).

(IV) Application scenarios and pilot run of
vehicle and pedestrians traffic flow
information using UAV aerial videography
(3/3) - diagonal intersections and multi-
fork intersections

1.  Project Overview

In the past, traffic safety improvements at
intersections were based on post-accident data analysis.
In recent years, the institute has developed a traffic
conflict analysis tool, combining UAV aerial photography
and Al image recognition technology. This tool
automatically converts images of pedestrian and vehicle
movements at intersections into trajectory data and uses
software to analyze locations and patterns prone to traffic
conflicts, preventing accidents before they happen. This
project is in its final year of a three-year term (2021-2023).
To apply and verify this analysis tool, we conducted two
pilot projects and analyzed four high-risk intersections,
providing a basis for local governments to improve these
intersections.

2. Research Results

(1) In terms of object detection technology, we
shortened the time required for stabilizing
aerial footage and researched enhancements
in pedestrian detection, correction of bicycle
classification issues, and the adjustment of
vehicle detection frame biases.
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(2)

(3)

(4)

The analysis software was upgraded to
improve trajectory/speed plotting functions,
conflict hotspot image overlays, and conflict
video playback functions.

Collaborated with Taoyuan City, Tainan
City, and the Highway Bureau to select 14
intersections for two pilot projects: “Advanced
analysis of opportunistic left turns” and
“Vehicle-pedestrian conflicts.” In addition
to proposing risky driving behaviors and
judgment logic, we added relevant features to
the analysis software.

Selected four high-risk intersections in
Taoyuan City, Yilan County, and Yunlin County
for analysis, providing the analysis data as a
basis for local governments to improve these
intersections.

Result Promotion and Benefits

(1)

(2)

(3)

Completed two pilot projects, providing the
analysis data of 14 intersections to Taoyuan
City, Tainan City, and the Highway Bureau for
subsequent intersection improvements.

Completed traffic conflict analysis at four
high-risk intersections and provided the
analysis data as a basis for Taoyuan City, Yilan
County, and Yunlin County to improve these
intersections.

On October 27, 2023, we held a results
presentation and training workshop to promote
the research findings.

Summary of Research Results
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Al image recognition results of pedestrian and vehicle movements at intersections
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5. Research Result Report

. Application scenarios and pilot run of vehicle
and pedestrians traffic flow information
using UAV aerial videography [3/3] - diagonal
intersections and multi-fork intersections
(Scheduled to be published in July 2024).

(V) Promoting innovative applications and
industry development planning for UAVs
in the transportation industry

1.  Project Overview

To effectively introduce UAVs into Taiwan’'s
transportation sector and promote related industry
development, the MOTC tasked the Transportation
Research Institute to convene “Transportation Technology
Industry Advisory Committee - UAV Technology Industry
Group.” The institute proposed Taiwan’s UAV technology
industry development strategy and roadmap version 2.0
in the MOTC’s “2021 Transportation Technology Industry
Policy White Paper,” and presented “2025 Milestone for
UAV Development in the Transportation Sector in Taiwan.”
Focusing on bridge inspections and rural logistics,
we actively promoted research and application while
continuously advancing talent cultivation and industry
development.

2. Research Results

(1) Promoting the UAV rural logistics delivery
service verification project, the institute
previously conducted two phases of integrated
demonstration projects and completed
the proof of concept (POC) stage. In 2023,
we focused on two scenarios: "Emergency
supplies in rural areas” and “Island logistics
distribution.” We collaborated with top
domestic companies, introducing four types
of logistics UAVs for test flights at Chiayi
Innovation Center, Hualien, and Penghu,
further verifying the service model (POS]).

(2)  Conducted research on UAVs combined with
Al image recognition for bridge inspection in
2023, leveraging the mobility, immediacy, and
convenience of UAVs to automatically capture
bridge images and use Al image recognition to
detect structural deterioration, enhancing the
quality and efficiency of bridge inspections. In
addition, on November 7, 2023, we held a “New
bridge inspection tools - UAV combined with
Al technology results demonstration meeting”
at Tougian River Bridge on National Highway
No. 3 in Tainan, inviting domestic bridge
management agencies and bridge inspection
companies to participate and exchange ideas,
and facilitating the promotion of future results.
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(3)

Promoting UAV talent cultivation and industry
development, we held “Pilot Cup UAV Creative
Application Competition” to encourage
universities and public institutions to engage
in UAV research and application. Following
the Executive Yuan’'s gender equality policy,
we established the MOTC’s Mulan UAV Team
to assist female colleagues in obtaining UAV
operation licenses. Collaborated with the
Taiwan UAV Alliance to promote international
industry exchanges, witnessed the signing of
MOUs between the UAV Alliance and US AUVSI
and the UAV Center of San Bernardino County,
California, and interviewed agencies under
the MOTC to understand their needs for UAV
applications, continuously supporting their
practical application.

Result Promotion and Benefits

(1)

(2)

(3)

On November 7, 2023, we held “New Bridge
Inspection Tool — UAV Combined with Al
Technology Results Demonstration Meeting” at
Tougian River Bridge on National Highway No.
3 in Tainan.

On December 6, 2023, we held "UAV Rural
Logistics Service Verification Project Test
Flight and Symposium” in Ruishui Township,
Hualien County.

On December 29, 2023, we held “UAV Virtual
Reality Experience - the MOTC’s UAV R&D and
Application Results Presentation.”

Summary of Research Results

L8 — AR & AT PR

On November 7, 2023, we held “New Bridge Inspection Tool -
UAV Combined with Al Technology Results Demonstration Meeting.”
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5. Research Result Report

Proof-of-Service for UAS delivery in rural
areas (1/2) - service model planning and
system development (Scheduled to be
published in July 2024).

Research on applying UAV with Al image
recognition in bridge inspection (2/2) -
exploring the UAV automated inspection
framework (Scheduled to be published in July
2024).
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Improve the Transportation
Facilities Maintenance
Management and Disaster
Prevention Technology

() Development of narrow-space bridge
bottom inspection tools

1.  Project Overview

There are more than 23,000 vehicle bridges currently
in use and being maintained across the country. However,
this project found that smaller bridges or those with
inadequate clearance underneath cannot be inspected
through conventional bridge inspection tools such as bridge
inspection vehicles and UAVs. Rather, inspection personnel
have to face risks of wading through water, wearing diving
suits, or using boats to enter the bottom space of the
bridge for inspection, increasing the working risk for bridge
inspection personnel.

Therefore, starting from 2019, the institute developed
a pushcart-type bridge inspection tool. It utilizes a multi-
segment extendable arm to insert the camera into the
narrow and dark bottom space of the bridge. Inspection
personnel only need to operate the bridge inspection tool on
the bridge surface. They can check and record the condition
of the bridge bottom through real-time image feedback,
overcoming the problems of bridge inspection. This bridge
inspection tool has a camera turning module that can
capture side components of the bridge bottom (including
cap beams, supports, and piers). By rotating the camera,
increasing light sources, and improving photo resolution,
clear images of components between beams are obtained.
In 2022, image stitching technology was introduced, which
can present complete images of the bridge deck bottom. This
allows bridge inspection personnel to mark the positions of
deteriorated components for subsequent repair tracking.
In 2023, continuous adjustments and optimization of bridge
inspection tool components and operations were made, and
a bridge inspection tool manual was developed along with
plans for technical transfer to provide practical applications
for bridge maintenance management units in the future.

2. Research Results

(1) The development of tools for inspecting narrow-
space bridge bottoms has been completed,
along with enhancements to related inspection
components such as arm displacement control,
auxiliary lighting, electromechanical control, etc.
After testing and verifying on six bridges, this
bridge inspection tool can now stably extend and
move under the bridge to capture bottom images.

(2)  Adjustments and optimizations of bridge
inspection tool components and operations
were completed, along with the development of
a bridge inspection tool manual and promotion
activities. Plans for technical transfer operations
were also made to provide practical applications
for bridge maintenance management units in the
future.

(3) A proposal titled “Lend a Hand: Bridge Bottom
Inspection Mechanical Arm” was submitted to
the MOTC’s Innovation Proposal System in 2023
and received first-class recognition.
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3. FRERHEEEHE 3. Result Promotion and Benefits

(1) On December 4, 2023, a research results
fva v r 0 370
(1) 11251240 " BRREP/NZE promotion event titled “Development and
Fﬁ$ SAITE Eﬁﬁééﬁi}ﬁfﬁﬁ 3 EE%}&%?& Application of Narrow-space Bridge Bottom
Inspection Tools” was held.
E)

(2)  The research results can be utilized in the

(2> H%Jﬁ%ﬂ%{, @%ﬁ/m‘ﬁfiﬁ%@ p_ractical oPerations of bridge inspe_ction for

highway bridge management agencies (such

(ﬁu%i\\% CABEBE N RERIAT as the Taiwan Area National Expressway

Engineering Bureau, the Taiwan Area National

F) BREAMEXREFREN » BT Highway Engineering Bureau, various county

./\E%ﬁx i SEl Zuugﬁiﬁ’ 7 o and city governments), enhancing the quality
- and efficiency of highway bridge inspections in
Taiwan.
L, WAL RIEERR 4. Summary of Research Results

RN T EEEELE A BRI LIRERR TR

Bridge inspection tool overall framework Bridge inspection personnel operate the bridge inspection
tool on the bridge surface

17 B TERERESR

Bridge inspection tool captures images of the bridge bottom

5. WIERkRIE 5. Research Result Report

Value-added applications and technology

® BRREB/NZEEER T AEINE”RR transfer for bridge inspection tools in narrow
&EZ?’T@E% (113£E3H Hjﬁii) ° bridge bottom spaces (Published in March

2024).
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(11) Study on the overall bridge risk assessment
model

1.  Project Overview

Bridges are critical infrastructure that span
mountains, rivers, and valleys, supporting both the needs
of daily life and economic development. These structures
not only deteriorate due to long-term use but can also
be damaged by floods and earthquakes, necessitating
regular inspections and timely improvements funded by
adequate budgets. Currently, there are approximately
23,000 vehicular bridges in Taiwan, mainly managed and
maintained by the National Freeway Bureau, the Highway
Bureau of the MOTC, various ministries, and local
governments. According to the highway law and related
regulations, the primary focus of bridge maintenance is
inspection. Bridge management agencies should conduct
various safety inspections on their respective bridges
in a timely manner and implement appropriate repair
strategies for any damaged parts to ensure the safety
of the bridges and the motorists using them. According
to "Highway Maintenance Specifications” and “"Highway
Bridge Inspection and Reinforcement Specifications,”
bridge inspections are generally classified into three
categories: “Regular inspections,” “Special inspections,”
and “"Detailed inspections.” Regular inspection work on
bridges involves inspecting each span and component
individually. The D.E.R.U. inspection method emphasizes
large-scale, rapid preliminary screening and evaluation
of a vast number of bridges. The inspection recording
method is quite simple and quick, and the evaluation
results can only suggest maintenance actions for
individual components without assessing the overall
condition of the bridge.

To assess the overall condition of the bridge,
this project utilizes the D.E.R.U. values from visual
inspections, combined with the weighting of importance of
components to the bridge, to establish a theoretical model
for calculating the bridge’s condition. This model aids in
bridge maintenance management and resource allocation.

2. Research Results

(1) This project has collected and reviewed
inspection methods and bridge condition
assessment approaches from the United
States, Japan, South Africa, Mainland China,
Finland, and Germany. It also conducted
interviews with ten experts from domestic
bridge management and inspection units to
gather valuable experiences from various
countries and experts, leading to the proposal
of an “Overall bridge risk assessment model.”
The "Overall bridge risk assessment” results
are categorized into four levels: | (good], I
(acceptable), Il (poor], and IV (severe].
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Considering that many bridges in Taiwan
are damaged by earthquakes and foundation
scour, the "Overall bridge risk assessment”
result is represented by the poorer rating
between “Structural safety rating” and “Flood
safety rating.” The “Structural safety rating”
is determined by the structural safety and risk
matrix, which combines the SCI (structural
condition index]) and RIS (structural safety risk
index). The “"Flood safety rating” is evaluated
only for water-crossing bridges, determined
by the flood safety and risk matrix, which
combines the FCI (flood condition index) and
RIF (flood safety risk index).

This project selected ten concrete general
bridges (seven beam bridges and three slab
bridges) as case study bridges for evaluation.
The project team sent inspectors to conduct
on-site inspections of these case study
bridges, and then validated and calibrated the
overall bridge risk assessments performed
by the team’s inspectors against the results
obtained using the “"Overall bridge risk
assessment model” developed by this project.

The validation confirmed that the “Overall
bridge risk assessment model” established by
this project has considerable reference value
and can accurately reflect the bridge condition,
providing useful information for bridge
management agencies in their subsequent
management decisions and applications.

3. Result Promotion and Benefits

(1)

(2)

On October 26, 2023, we held an expert
scholars symposium on “Overall Bridge Risk
Assessment Model,” and invited experts and
scholars from government, academia, and
industry related to bridge safety maintenance,
including bridge inspection consulting
engineering firms, the Highway Bureau, the
Expressway Bureau, and the Taiwan Institute
of Construction Research, for discussions.
The participating experts acknowledged the
direction and achievements of this project and
also provided valuable suggestions.

On November 9, 2023, we held an academic
conference on “"Overall Bridge Risk
Assessment Model” to promote the results,
and invited bridge management agencies
(including the Highway Bureau, Expressway
Bureau, and local governments), consulting
firms, and academic institutions, with a total
of 58 participants.
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5. WIERRIBE 5. Research Result Report
ST 7 N / N . Study on the overall bridge risk assessment
° ﬁ%%%@, ﬁﬁ$'fﬁ$§ﬁ2€ﬁ9€ (fﬁﬁ-l_ model (Scheduled to be published in July
1M3FETBHiR) - 2024).
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(1) Refinement of the Vehicle Bridge
Management Information System and
the national bridge statistics information
network

1.  Project Overview

In accordance with the Executive Yuan's “Bridge
Maintenance Management Operation Guidelines,” the MOTC
has tasked the institute with establishing “National Vehicle
Bridge Statistics System” (comprising the “National Bridge
Statistics Information Network” and “Vehicle Bridge Statistics
System”) to interface with bridge data under the jurisdiction
of various levels of bridge management authorities,
compiling and preparing statistical results. Starting from
1999, the institute developed “Taiwan Region Bridge
Management Information System” for consultation by various
bridge management authorities. This system was renamed
as “Vehicle Bridge Management Information System” from
January 1, 2022.

To enhance the accuracy of bridge inspection
operations and data, and prevent inspection units from
transmitting falsified inspection data for personal gain, the
institute convened a meeting on January 25, 2022 to explain
adjustments to the functions and operational procedures
of Vehicle Bridge Management Information System. During
this meeting, we explained the content of the system and
operational procedure adjustments to various departments,
municipalities, and county governments. Subsequently,
on July 25, 2022, we sent letters to various departments,
municipalities, and county governments, informing them that
the system and operational procedures had been adjusted,
and that affiliated outsourced bridge inspection units could
conduct relevant tests.

The “National Bridge Statistics Information
Network”™ has completed the compilation of relevant
bridge information for vehicle bridges, railway bridges,
and pedestrian footbridges, and in accordance with the
spirit of data openness in Point 5 of “Bridge Maintenance
Management Operation Guidelines” issued by the Executive
Yuan, nationwide bridge statistics have been published to
provide a channel for obtaining bridge information from the
outside world. The sources of information integration on the
statistical information network include the Vehicle Bridge
Statistics System built by our institute, the Railway Bridge
Statistics System built by the Railway Bureau of the MOTC,
and the Pedestrian Footbridge Statistics System built by the
Construction Agency of the Ministry of the Interior.

2. Research Results

(1) Refinement of the Vehicle Bridge Management
Information System

a. Improvements in the photographing of
inspection personnel portraits have been
made: Currently, inspection personnel can
only use tablet computers to upload photos
of their portraits. To prevent inspection
personnel from taking photos of their
portraits with tablet computers before and
after the inspection off-site, it has been
corrected that they must be within a range
of 1 kilometer from the bridgehead, bridge
tail, or bridge center GPS coordinates
before being allowed to operate the “Start
Inspection” and “Inspection Completed”
function keys on the tablet computer.
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(2)

b. Improvements in the photographing of
inspection components have been made:
The on-site operation procedures and
functions of tablet computers have been
corrected. Inspection personnel must
photograph all bridge components one
by one with a tablet computer before
using another camera to supplement
and upload the photos as supplementary
component photos. Only photos taken
within a certain time period can be
selected for the aforementioned
supplementary component photos.

c. To assist bridge management authorities
in reviewing bridge inspection-related
data, warnings have been marked for
bridges with excessively short inspection
times for easier viewing. Also, if there
are discrepancies between on-site
photos of inspection personnel and
database photos, Al image recognition
technology is used to mark warnings.

National bridge statistics information network

The current statistics information network
has three major functions for inquiry: map
search, bridge classification statistics, and
statistics of bridges under ministries and
county governments. The relevant functions
are described as follows:

a. Map Search: Integrating Geographic
Information System functionality, the
public can search for vehicle, railway, or
pedestrian bridges based on the county
(district or township) where the bridge is
located or its name, and the electronic
map will display the locations of bridges
that meet the criteria.

b. Bridge Classification Statistics: Providing
usage status and age statistics for
vehicle, railway, and pedestrian bridges.
Clicking on the statistical numbers will
provide detailed information about the
bridge, including the managing agency,
location, completion date, total length,
and structure type.

c. Ministry and County Government
Managed Bridge Statistics: Providing
statistics on vehicle, railway, and
pedestrian bridges managed by various
ministries and county governments,
allowing the public to inquire about the
number of bridges managed by each
ministry or county government.
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3. Result Promotion and Benefits

(1) The enhancements related to “Vehicle Bridge
Management Information System” have
been tested and implemented, going live on
February 1, 2023.

(2)  The "National Bridge Statistics Information
Network” was made available for public
inquiry on February 1, 2023.

4. Summary of Research Results
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Research Result Report

5. WEKRERE 5.

PR N . Planning and implementation of a national
° HREEERHEITRRATHRA (113 vehicle bridge statistics system (Published in
April 2024).

FLAER)

UL R S e R i o




(M) FERRS SR LR RE B AR RBAR R
BT

1. ErE#G

TTESIBREERSZRERE » &
BOERERREEEARKE  REAKBITE
2 o AFTR06EN0FEERBEERNILES
FEARRETEER &K - W SHRIBHARK
MBEA2EK R RIS E A&
o AT ERDBEE A RABRITIE
o REARBAREREEN - WAAR
FIARRIGHERETAE R MBI -

AEEM N FEGBI AR B E U EER
TREASE  NIEEFREEMLE1BRAEBER
SR B ERR B RRIER RS  BEE
FAERA  BEBERBH - REZREGHIE
Filg - 1M2FEREEEERBH  REZZE&H
BRI ATEAEE IR WEREBERNE
TSR BFHE R B REUE KRBT ER - |
RIBEAFTEBECICE SR AR REBER
AR o
2. HIERRE

(1) RIEBEREBEBENRATEBRE R
REFBRME  REBFABEE
BREERIE ~ B M E RS
B BsER - RREBRRERER
WFTLOREEZ LB FIIBTTIEN R BB
{EFIERIR - AT RABKERLE
BACROBCRMT R - ROBCRMTHET
ROMERIBREHBER - ATHERY
B ERCLORORMA R -

(2) REFETRAEBREREFREK
SRMTEET - BUBOR M 7+ RORI & ¥ 5
- BERERABER > 1115K4E
1€ ~ SRR A S = PIBRE - A5t
ERRIEEBHETTEEBATT -

(3) M2EFSERGBORMTT ~ REZHEEH)
{EHRE - BEBRHRBERL -

(IV) Application of image intelligence technology
for coastal highway and breakwater wave
crossing research

1.  Project Overview

The wave attack-likely section of Provincial Highway
No.11 Highway is frequently affected by typhoon waves,
with breaking waves potentially eroding the roadbed
and compromising 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, developing improvement strategies for the
Highway Bureau’s reference. However, on-site observation
data for overtopping and wave attacks is lacking. This
project utilizes cameras and image interpretation
technology to provide wave attack warning information
to highway units and serve as a reference for future
enhancements to our wave attack early warning system.

In 2022, in cooperation with Easter Region Branch
Office of Highway Bureau of the MOTC, this project
installed imaging equipment and wave run-up gauges
along Ren-Ding-Sheng-Tian section, Provincial Highway
No.11 in Fengbin Township, Hualien County. The project
collected coastal highway images, developed image
interpretation technology for wave run-up and wave
attacks, and advanced this technology for nighttime
conditions in 2023, achieving automated interpretation.
Wave run-up simulations using numerical wave models
and the development of overtopping machine learning
models will refine the wave attack early warning system
for Hualien’s coastal highways.

2. Research Results

(1) The imaging equipment installed along the
Ren-Ding-Sheng-Tian section of Provincial
Highway No.11 collected coastal highway
images, and through image calibration,
color space conversion and clustering,
and edge detection, the project developed
daytime and nighttime image interpretation
methods for wave run-up and wave attacks
and established an automated interpretation
process. This process can detect changes in
waterline position and wave run-up elevation
from images, with validation from wave
run-up gauge sensor data confirming the
interpretation results.

(2)  Wave run-up gauges were installed on the
coast along the Ren-Ding-Sheng-Tian section
to analyze and verify image interpretation
results using wave run-up sensor data.
Validation through typhoon cases like
Muifa and Hinnamnor in 2022 confirmed
the feasibility of the developed image
interpretation methods.

(3] In 2023, the project achieved automated
interpretation of wave run-up and wave
attacks, and established overtopping machine
learning models.
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3. Result Promotion and Benefits

(1)

(2)

(3)

A paper titled “Study on Overtopping Image
Interpretation of Hualien Coastal Highway”
was presented at the 44th marine engineering
conference on November 17, 2022.

A paper titled “"Applying the K-means
Clustering Method to Interpret Overtopping
Images of Coastal Highway in Hualien” was
presented at the 45th marine engineering
conference on October 6, 2023.

The research outcomes provide a basis for
refining our wave attack early warning system
for coastal highways and are expected to
support the decision-making process for road
closures during typhoon wave attacks by the
eastern district maintenance engineering
branch of the Highway Bureau, enhancing
traffic safety management.

4. Summary of Research Results
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Optical and thermal (nighttime) image interpretation of waterline position and elevation
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Wave run-up simulations using wave numerical models
o
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Feavirt

, establishment of machine learning models

B35 2

5. Research Result Report

Intelligent image recognition analyses for wave
overtopping on coastal highway and seawalls
(2/4) - Image recognition of wave overtopping
at the nighttime (Published in April 2024).
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(V] Enhancement of harbor facility inspection
and detection operations

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 in a more efficient
and information-based manner, assisting maintenance
personnel in implementing maintenance tasks and
improving efficiency.

In 2023, the project continues to expand and refine
the port facilities maintenance management system,
developing various inspection function modules for
use by Taiwan International Ports Corporation, Kinmen
County port bureau, and Lienchiang County port bureau.
These modules facilitate port facility inspections, testing,
repairs, audits, and supervision. To meet the practical
needs of on-site inspections, the project continues to
improve the functionality of inspection mobile application
(APP), aiming to assist various port authorities in
enhancing inspection efficiency.

2. Research Results

(1) The project has completed the enhancement
of regular inspection deterioration recording,
review submission, and maintenance system
functions, and added public infrastructure
inspection modules.

(2] In line with the practical needs of
inspections, testing, and maintenance by
Taiwan International Ports Corporation,
Kinmen County port bureau, and Lienchiang
County port bureau, the project addresses
technical issues, management systems, and
deterioration assessment standards related to
port facility inspections. It has revised the port
facilities maintenance management manual
and continues to review and update it.

(3] The project held three training sessions
to explain the port facilities maintenance
management system, port facility inspection
methods, and system operation training to
facilitate the implementation of port facilities
maintenance management.

3. Result Promotion and Benefits

(1) On October 23, November 14, and November
17, 2023, three training sessions were
held, with participants including Taiwan
International Ports Corporation, Kinmen
County port authority, and Lienchiang County
port authority. The feedback from the trainees
was collected and used as a reference for
subsequent system improvements and
expansions.
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(2) To assist Taiwan International Ports Corporation,
Kinmen County port authority, and Lienchiang
County port authority in implementing the
maintenance and management of port facilities,
ensuring the functionality and operational safety
of port facilities, improving the quality and
competitiveness of port services, and achieving
the goal of sustainable operation.

4. Summary of Research Results
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5. Research Result Report

Improvement of harbor structure inspection
and detection operations (2/4) - application
of emerging technologies to pier facility
inspection and detection operations (Published
in April 2024).

(VI) Smart inspection technology development
for harbor facilities

1.  Project Overview

Considering the vast area of our country’s
commercial ports and limited manpower, quickly grasping
the usage status of various facilities in the port area
and inspecting the environmental and facility safety and
stability is an important policy issue. Unmanned aerial
vehicles have rapidly developed in recent years, with high
mobility and long-distance remote control capabilities.
They can replace manpower to quickly and easily reach
areas that were difficult to access in the past. Therefore,
following the results of 2021-2022 project framework, the
institute conducted the 2023 “"Research on Port Image
Intelligent Recognition Technology (1/3) - Spatial Basic
Data Construction and Application of Image Inspection and
Monitoring Technology” project. The aim is to combine the
advantages of unmanned aerial vehicle image processing
to establish a collection technology that can quickly cover
a wide range of surface information in the port area. By
developing automated image recognition functions, we
aim to inspect and manage important facilities in the port
area, achieve innovative application of technology, and
enhance the efficiency of intelligent management.

2. Research Results

A high-precision 3D digital terrain model for the
Taipei Port area has been constructed. Various unmanned
aerial vehicles (UAVs) were analyzed, and their flight
capabilities and applicable ranges were evaluated.
Suitable artificial intelligence (Al) image recognition
technology was developed, enabling automated
inspection and management of critical facilities such as
piers, embankments, and port substations. The results
framework from the 2021-2022 Taichung Port project was
applied to the Taipei Port. This framework was tested for
its applicability in different port areas, providing a basis
for potential future migration to other ports.

3. Result Promotion and Benefits

(1) In October 2023, we presented a paper titled
“Automatic Recognition of Port Shore Facilities
Based on Yolov8 and UAV Images” at the 45th
Ocean Engineering Symposium.

(2] On November 9, 2023, we conducted an
educational training on “Research and
Development Achievements of Unmanned
Aerial Vehicle Image Inspection and Monitoring
Technology in Port Areas”™ to promote the
application of unmanned aerial vehicle image
monitoring technology in the management of
Taipei Port.
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(3)

The research results can assist Taiwan
International Ports Corporation in
understanding how to grasp port usage and
changes in an automated manner, ensuring
the quality of port operation and management
in the long term under the trend of continuous
manpower simplification, and implementing
intelligent management.

4. Summary of Research Results

5. Research Result Report

Research on Harbor Image Intelligence
Recognition Technology (1/3) - development of
spatial data construction and image inspection
monitoring application techniques (Published
in April 2024).



() M EE RIS Rl R
1. EtE8ak

204K - BEARAN AN B B B R AR
(Automatic ldentification System, AIS ) 24t
TBEBARMENEIRE - A B LEEW
AN EERABSLZERMMM EREERL - B
EAISEAKBE L BREILE - HEFAZDN
JBR At AR R R - AISH T 2 8 B FE F th 38 3K
VHF (Very high frequency ) BiE8#RR & $aaE
0 e

AR S EE R R A A (VHF Data
Exchange System, VDES ) AJfRA&AISHIIETT
RRA - STEMOANMMBM AR EERAIRS My
AEIB RV EMA ERI R - HRERMITE
2 EEMENRNEERE LFXEHFESE -
AR BEFAIMEA B R MR E — LIRS
B0 - EAEERR - SEERAARERE » HF
B TEEME -

A EXERTRRMEMNESEERR KR
RHIHB AT - DASe iR 2l R R TH AR AR
TERE - 7RI\ VDESHEEREN SR - AFTEREALIS
sorErs (EThEE ) RE BB/ -
Lkm—BEERE B BRMBRMONT - B
5F 0 HEE)VDESHIE TR - BB EIBVDESH
& BEEENREN  BREEAHABEIEK
BTN BBEER  DIERENH
EfEEE - BREELRE - SRR A SEAYEE
fRORTT R - IRFTNUB BB - REMITR
2 WIRSHEMRXK -

2. WERR

(1) e EEEINDES K #zs EE fE AL
T BEF—RMAEARENE
BEIERE - RFESHEBEMVDES
FIEFTIECDISH AR » SeEKVDES I UL
EREE @ RERRTFEHARE
VDESHEAf 2 FREEAIITHEERESE -

(VIl) Technical development of VHF Data
Exchange System for ships

1.  Project Overview

Over the past 20 years, although the Automatic
Identification System [(AIS]) has provided real-time
information for vessels in the sea area, maritime
accidents still frequently cause severe personal safety
risks and property losses for ships. With the increasing
prevalence and extensive deployment of AIS, the system
is facing growing pressure, and the expansion of AIS
technology applications has significantly increased the
load on very high frequency (VHF) data link.

The VHF Data Exchange System (VDES) can be seen
as an extended version of AIS, aimed at addressing the
limitations faced by ship communication systems. Effective
communication and data exchange among vessels are
crucial for ensuring navigation safety, improving shipping
efficiency, and supporting maritime operations. However,
traditional ship communication systems have some
limitations, such as restricted communication range,
low frequency utilization efficiency, and susceptibility to
interference.

This project primarily explores the development
of VDES-related technologies to overcome these issues
and enhance system performance. To test VDES-
related signals, this project has set up a fixed test signal
station at Fangyuan Lighthouse in Changhua (Wanggong
Lighthouse) and another mobile device, developing signal
technology analysis and system design, and promoting
VDES technology development. Through bilateral VDES
testing, the stability of communication connections,
including regular testing of communication connections
between mobile devices and nearby vessels, is ensured
to guarantee the correct transmission of data, providing a
safer, more efficient, and reliable communication solution,
enhancing maritime communication technology, ensuring
navigation safety, and improving shipping efficiency.

2. Research Results

(1) The completion of consolidating foreign
VDES system development and application
technologies, integrating next-generation
ship communication equipment and electronic
chart databases, combined with existing VDES
equipment and ECDIS systems, establishes the
foundation of VDES testing station to provide a
reference for evaluating the domestic demand
and feasibility of developing VDES systems in
the future.
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(2) SEARVDESHIERuE 2 E - BESE 550 (2)  The establishment of the VDES testing

station, including setting up a fixed test signal

iﬁfé—‘ (EEIjjﬁﬁfSt) %&E_Jﬁz@&/ﬁiiﬁu% station at Fangyuan Lighthouse in Changhua
Eﬂ%}ﬁﬁﬁ&%_@@%E y H%‘T%E‘ Eﬂ%}ﬁ (Wanggong Lighthouse) and another mobile

device, will explore signal interpretation and
ﬁ@%&ﬁgﬂﬂgﬁﬁ ? 5&%@%{;@5&?&@5 information application, which can promote

sy — o o\ maritime navigation safety and enhance
AT R 2 W AR AR HEKEE - B X '

search and rescue efficiency in our country’s

)\%%T&E?—é‘?%ﬁj@%ﬁﬁ'% ° waters, assisting the Maritime Port Bureau

in advancing related smart maritime safety
3. EE%TEEQ%?&Z& projects.

R 3. Result Promotion and Benefits
1M2F10ARELSERFIEMTERK

In October 2023, a paper titled “Analysis of Ship

B34 rﬁz{t@%%55§ﬁ7ﬁ§ﬁ$ﬁJ ° Traffic Flow in Changhua Wind Farm Channels”™ was
presented at the 45th Ocean Engineering Conference.
4, AR RIEEREE 4. Summary of Research Results

VDES B U uh 34 Ko AT 55 R R e A R B

Equipment for VDES reception stations and application software for signal transmission

¢ 8 ans LO=CBEO ST ~=ew o

Display screen for electronic nautical charts platform

5. RIS 5. Research Result Report
Application of smart aviation safety and

2| i ) N = g X
° EEMREBRERREMERAES marine meteorological information (2/4) -
( 2/4) _EE/%m25i%§E§EUFEFH analysis of marine meteorological observation

applications in smart ports (Published in April

AT (TM3FELB HAR) 2024).
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(Vi) Application of radar technology in
commercial port marine observation

1.  Project Overview

Marine conditions are influenced by a myriad of
factors such as atmospheric conditions, underwater
topography, water depth, and nearshore structures.
Traditional marine observation equipment like buoys
and bottom-mounted wave and current meters can only
provide point-specific information and are difficult to
maintain. Unlike buoys and bottom-mounted meters,
using remote sensing methods like microwave radar and
high-frequency radar for observations can provide data
on the sea surface wave and current fields without the
need to deploy instruments at sea. Maintenance can be
conducted onshore, which reduce occupational safety
risks for personnel and widen the application scope. The
institute applied radar remote sensing technology to
marine meteorological surveys in commercial ports. We
established a high-frequency marine radar observation
system at Taichung Port and a microwave radar system at
Taipei Port, collectively constructing a network for planar
marine observation in commercial ports. Using different
radar equipment to capture echo signals, we computed
sea surface wave and current observation information
with resolutions of about 3 kilometers for the near field
and about 40 kilometers for the far field, aiding and
improving current marine observation operations in the
country.

2. Research Results

(1) Evaluated and improved the impact factors
of microwave radar observation at Taipei
Port, optimized the observation system and
application technology using buoys and
observation piles outside the north breakwater
of Taipei Port, verified the results of microwave
radar observation of wave and current flows
at Taipei Port, and developed grid function
processing of radar signals to provide
optimized marine meteorological information.

(2)  Building on the Integrated Ocean Observing
System (I00S/QARTOD) surface current
quality control method, we enhanced the
data quality control process for operational
marine array radar current observation and
completed the verification of the observation
system to improve the accuracy of sea surface
current observation by the dual-radar system,
assisting the port management units at
Taichung Port.

3. Result Promotion and Benefits

(1) On October 5, 2023, we presented a paper
titled “Comparison of Estimating Radial
Surface Current Velocity of Typhoon Danas
using Beamforming and MUSIC Algorithm with
High-Frequency Array Radar Data” at the 45th
Ocean Engineering Conference.
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(2)  On October 5, 2023, a paper titled “Antenna
Pattern Calibration of High-Frequency Array
Radar Systems” was presented at the 45th Ocean
Engineering Conference.

(3) On October 24, 2023, we assisted in organizing
“Taiwan Ocean Radar Remote Sensing
Development and Technology Exchange
Conference” as part of the “Ocean Experts
Workshop 2023” held by the National Academy
of Marine Research, under the auspices of
the Ocean Affairs Council. The event included
technical exchanges and application sharing
among units such as National Cheng Kung
University, National Kaohsiung University of
Science and Technology, and the National Applied
Research Laboratories Taiwan Ocean Research
Institute, facilitating domestic radar observation
technology exchanges, resource integration, and
inter-agency cooperation.

Summary of Research Results
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Research Result Report

Analysis of ocean array radar signals
at Taichung Harbor (1/3) - surface flow
observation analysis (Published in April 2024).

Research on the application of microwave
radar for environmental monitoring in the
Taipei Harbor area (2/4) - optimization
of microwave radar marine monitoring
technology (Published in April 2024).
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(IX) Research on the application of harbor
environmental and disaster prevention
information services

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.

To achieve this, the institute has completed the
construction of 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. 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 harbor environmental
information website not only consolidates the institute’s
research results related to port environments over
the years but also integrates real-time maritime
meteorological observation data, the Central Weather
Bureau, 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 harbor
environmental information map. In 2023, during the
typhoon period, improvements were made to the real-time
maritime meteorological information display and querying
functions on the harbor environmental information map.
This included displaying information on wind force,
waves, tides, currents, and the Central Weather Bureau’'s
typhoon path progress, forecast trajectory, and storm
circle invasion probability. These enhancements provide
decision-making support for Taiwan International Ports
Corporation, ship operators, and port users during
typhoon periods to enhance port safety. “Taiwan Corrosion
Environment Classification Information — Comprehensive
Comparison” function was added to the metal corrosion
environmental information, enabling an understanding of
the differences in corrosion rates in different regions and
providing detailed analysis data on corrosion environments
for various ports and coastal areas in Taiwan. This can
analyze the long-term impact of metal corrosion rates
on public engineering such as port facilities, and provide
references for port structure metal corrosion prevention
designs and improve port structure safety.
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2. Research Results

(1)

(2)

The construction of 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
(TaiCOMS) 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.

The Taiwan Corrosion Environment
Classification Information query function was
optimized to provide detailed analysis data
on corrosion environments for various ports
and coastal areas in Taiwan, facilitating an
understanding of trends or changes in port
environments. This serves as a reference for
port structure metal corrosion prevention
designs and enhances port structure safety.

3. Result Promotion and Benefits

(1)

(2)

(3)

In November 3, 2023, *
Harbor Environmental Information System”
was held, invi t ing relevant uni ts such as
the Maritime Port Bureau of the MOTC,
Taiwan International Ports Corporation, Ltd.,

User Conference of

Harbor Bureau of Lienchiang County, Harbor
Bureau of Kinmen County, Central Weather
Bureau of the MOTC, Tourism Bureau of
the MOTC, Tourism Administration of the
MOTC, Water Resources Agency of Ministry
of Economic Affairs, National Academy of
Marine Research, Pilot office, and water
recreational activities. Besides introducing the
harbor environmental information website and
Geographic Information System functions, a
questionnaire survey was conducted to collect
suggestions from various port users on system
functionality and information service needs,
facilitating system promotion, application, and
continuous optimization.

In October 2023, a paper abstract titled “"Harbor
Environmental Information Website-Typhoon
Information Dashboard” was presented at the
45th Ocean Engineering Conference

The content of the institute’s harbor environmental
information website includes six major query
functions: port wind, wave, tide, and current
observation information, simulation information,
corrosion information, website popularization,
open data, and harbor environmental information
map. This provides comprehensive and realtime
maritime information as a reference for
government agencies and the general public.



Summary of Research Results
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5. WERRIHFE 5. Research Result Report

e EBERBEMARMMGEENEFE
(2/4) —EBILAKREBHEMNELAE
(M3FLBERR) -

Maintenance and function upgrades of the
harbor environmental information system (2/4)
— optimization of decision support information
modules(Published in April 2024).
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ThRENEDBEEEHATETE
(2/2) —BEEHRBZERBLEREEE

Tripartite Exchange Symposium between Industry, Government and
Academia: The Advanced Intelligent Operation and Management Pilot
Project for Smart Bus (2/2) - Development of an Integrated Driver

! 1H18H RGTEE | 135 T RBERIEXEH(UEANIE | Digital Resume Management System for Onboard Devices.The 1st
e, EBR=ANEHKE “Digital Transformation and Transportation Safety of Automotive
Passenger Transport Industry”.
2 28148 252 B8BTS & Seminar: February 2023 Maritime Journal
s | omem | oEEEEmamsssmsmmmann | S T e Anplications for Bus
EFRSEEBRNE (2/2) , SRBEESE ne ping pp
Services Industry (2/2)
4 38158 112423 A B B TR =& Seminar: March 2023 Air Transport Journal
5 38208 BB ERL S TBEBIE SN E B E | MOTC Facebook Post: “Harbor Environment Information Platform
—FEEZ Provides Comprehensive Harbor Information.”
38288 [ - . ,
6 35310 2 H2 T20505B IR, — 3B R Exhibition: 2050 Net Zero City Expo.
7 4H11H 12464 B E R TIR T & Seminar: April 2023 Maritime Journal
N ~ N E t d Scholar S i : The 1st E t d Schol
8 4H148 FEERA EJFEE%%\]@E (2/3) — R S;/(rr:\zl;siirr:w onc"Ir(:'\Slreerr:jt')'(E:I(L;;nntracteStheszfe;c:enssibLZ _F;):';
FIRERISE(L L BIURERBEEHKER . : R
(2/2) - The Effectiveness and Service Optimization
TRERIBERG BN AT ESERsI S| | Application Software Briefing |: Project to Review Route-Based
9 4H20H FEFRBREEIZESTE (2/2) 4 B1IXRFEREESSR | Costing Systems and Developing Software Applications for Bus
Ji/zk=4 Services Industry (2/2)
10 4LH26H 12464 B BRI OIS Seminar: April 2023 Transportation and Harbors Journal
11 LH28H A TSR TR R R Trainin.g Workshc'>p: Improving road traffic environment for
Pedestrian and vehicular
Saxs o AN D | Koo St T It of oty anienic o Pl
12 | 5A2A | REHE, (RHABLBEENSRKBR por. P cenng wooperat
A i Program with the Department of Transportation & Communication
FER&1EsTE) )
Management Science, NCKU)
13 5E58 FIBEELAPP , KA — LB Training Workshop: “Taiwan Cycling Route App” for Northern Area
Team Leaders.
14 5H8H IBEAELSAPP | HE Y — Training Workshop: “Taiwan Cycling Route App“for Southern Area
Team Leaders.
15 5H98 IBEZAPP | HE Y —EE Training Workshop: “Taiwan Cycling Route App”“for Eastern Area
Team Leaders
16 sSE11E FIBEEAPP | HE M — B Training Workshop: “Taiwan Cycling Route App” for Central Area
Team Leaders
17 5812H TIREAEIZAPP , HEWR—4R L Training Workshop: “Taiwan Cycling Route App” - Online
18 5817H 11245 5 Z2 B HA TR ST & Seminar: May 2023 Air Transport Journal
19 5E258 TR R BRI R g b AEAE D Z=AIFF | Training Workshop: Case Studies of Enhancing Highway System’s

M -ARARBIPEEREREIESIEE, ($135)

Adaptive Capacity to Climate Change (1st Session).

S3I}IAI}OY UOIJ0UI0IH SYUBWUBASIYDY PUB SIBUILIBS @ﬁﬁmﬁﬂ*ﬂ?&)ﬁﬂﬂ

165



o~
o~

£20Z L1Y0d3Y TVANNY ILOW ‘NOILVLYOdSNVYL 40 ILNLILSNI Y 21 | TRYT & i 2 Ei o

5H25H M2 ERMLZ 2T 2HE 15K Seminar: 2023 Transportation safety Journal (1st Session)
5829H M2 BER P OHATI S Seminar: May 2023 Transportation and Harbors Journal
TEVBETHIRE « 2 MhBBEARZB1TE | Symposium: "Establishing Bike Accident Analysis and Improvement
5H30H EWAITREEHS , DITFEFTRAAER | Strategies of cycling routes” - Analysis platform requirements
= interview.
698 T [ i B R R B DT 5 51K3% | Training Workshop: Research on Capacity Analysis of Intercity
Bill#R Railways and Its Applications (1st Session)
689~ 20 F SR R AR ) B SR S, Sl Educ.:ation.and Training Sy.mposium: The Guide Me'mual on Traffic
~ 2627 e Engineering Safety Design Based on the Accident Types at
FREEL S )
~ 29~ 30H Intersections
TR ERIBERG AR AT ES ERsIEE|L | Application Software Briefing Il: Project to Review Route-Based
25 6H12H FEFIBRBEEE TS (2/2) , BORERAEELST = Costing Systems and Developing Software Applications for Bus
[i/2k==4 Services Industry
26 6H13H 112456 B E R TIR R & Seminar: June 2023 Maritime Journal
27 6H17H 1124F6 AER ORI & Seminar: June 2023 Transportation and Harbors Journal
28 6A218 TEHRE T IRASMEZIMARIE (112 | Training Workshop: Maintenance Service of the Transportation
F) L BIRHEBEIER Planning Support System (2023) (1nd Session)
TERHY E¥E S WMAMRTEZ/VE ) % | Meeting: Board of Transportation Technology Industries - UAV
29 6826H B ) X
IRRAEE SRS Technology Task Group 7th Consultation Meeting
0 o Expert and Scholar Symposium: The 2nd Expert and Scholar
30 7H5H Ty E‘i’fiiﬁ%\]ﬂ)ﬁ (2/3) — R Syr?ﬁposium on "Implemﬁntpthe Contract System gf Accessible Taxis
NRARIFEAL ) B2ORBREBEREHKE . : R
(2/2) - The Effectiveness and Service Optimization
o ammE R GwEm R | TP St e v iy S o
31 7TATAE | MEEE, EER=HMENS —ADASIE e . gnway Fasseng
Transport Industry’s Digital Transformation Demand and Intelligent
Operation Management”.
32 78128 112487 A ZE B TR T & Seminar: July 2023 Air Transport Journal
oo TN | S0 8 Sy Sympestun e 1 Bt v vl
33 | 7138 | Bk (1/3) —HERERY, HixExas | 0 o P ey
PN Management Practices through I1SO 55001 (1/3) - Establishment for
RS B
Framework
Tripartite Exchange Symposium between Industry, Government and
- 78138 315 TARFIEBEEHAEAIEREEE( | Academia - Transportation Industry: The 3rd “Highway Passenger
BIEEE | EERE=ARMBEHE-ERE Transport Industry’s Digital Transformation Demands and Intelligent
Operation Management”.
P e AR A I 7R G B B T I Expert Co'nslultation Meetir?g: The Irpract 9f Traffic Environmental
35 7H17H N VI Characteristics at Intersections on Air Quality and the Development
SlZHE] L BREAGE S
of Improvement Guidelines
” 78188 HREEE (A A0 TEERF#NEREEAEL | Keynote Speech:Application of [oT and Data Mining in Environmental
BIRCIER Monitoring and Management
78178 . e - R
37 7A230 2023 AKAETENMEE S Exhibition: 2023 SDGs Asia Exhibition
38 7H31H 112457 BER ORI T & Seminar: July 2023 Transportation and Harbors Journal




IE:’X‘ B3 ‘
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Topic

39 8H15H 1124F8 A/ E R TR T & Seminar: August 2023 Maritime Journal
40 8H23H 28 BER P OHATI & Seminar: August 2023 Transportation and Harbors Journal
41 94138 112459 A ZEE BRI =T & Seminar: September 2023 Air Transport Journal
1M2FEERPIBHESERHBE S (551 | Training Workshop:2023 Kinmen Harbor Structure Maintenance and
42 98130 ~ : " .
%) Management System Education and Training (1st Session)
43 958180 12EEEENBREBDTEBEHEJIFR— =1t | Training Workshop: Taiwan Highway Capacity Analysis Software
% (THCS) for Northern Area 2023
“ 9H 208 112EEZBNEBREDNTNERSIIMR — =M | Training Workshop: Taiwan Highway Capacity Analysis Software
% (THCS) for Southern Area 2023
45 9H27H EwstE N EEA RTINS Seminar: Transportation Planning and Land Transport Journal
46 9H27H 112609 AER ORI & Seminar: September 2023 Transportation and Harbors Journal
EHRIBITENARTS (MaaS) & /FEEISC | Press Conference:MaaS Cross-Border Collaboration Launch Press
47 9827H X
T2 Ceremony between Taiwan and Japan
48 108126 TR R BRI FER R e b B AE D Z=BIMT | Experts Symposium: Case Studies of Enhancing Highway System's
o BRI Adaptive Capacity to Climate Change
v Expert and Scholar Symposium: The 1st Expert and Scholar
49 108168 rﬁ%ﬁﬁéﬁﬁéﬂi&ﬁMaiﬁﬂﬁi‘%ﬁﬂ%ﬁiéﬁi}E Sysﬁposium on "Definiyngpthe Scope of Servicpe and Promoting
DRI R | EREBEESKE ; ) ) 5
Strategic Planning of Maa$S in Rural Areas
50 108178 M2 10 RTINS Seminar: October 2023 Maritime Journal
51 108198 NM2EER L 2T ET R B 25K Seminar: 2023 Transportation safety Journal (2nd Session)
52 108208 TN R ER R E B R(CTEEE N ZEBIHT | Training Workshop: Case Studies of Enhancing Highway System’s
MT— AR EBIEERFEIES | EE , (5285) Adaptive Capacity to Climate Change (2nd Session).
53 108238 ABER RS ITAT 112 E BEMZTrERR | Training Workshop: Matsu Zu Research Project Results Exchange
RmBERFBEER and System Education Training
o “cons Ao | ISP T ot o o1 oo o ol
o 107236 EENE. (RATBARB@AVATES with tr;e De arthnt of Transportation & Li istiF::s Mana engwent
RYBREAAEHE) ) ) ‘ g '
NYCU)
2023 A TR > S T R Exchange activity: 2023 Oct'aan Experts Workshop, IConference on
58 108248 PN the Development and Technical Exchange of Taiwan's Ocean Radar
BRI R N
Remote Sensing
56 108248 TEHRE T IERFMEELMMBA (112 | Training Workshop: Maintenance Service of the Transportation
F) 4 BRRHBEWE Planning Support System (2023) (2nd Session)
57 108258 T4 R IR R SR B DT 4 852)8k# | Training Workshop: Research on Capacity Analysis of Intercity
Bill#r Railways and Its Applications (2nd Session)
58 108268 " MaaS e B B e F S e Symposium: Application of MaaS Data-Based on MaaS Stakeholder
Demand
59 108268 TETHBERG (SR ) MEZITHA | Meeting: Cycling route(including alternative route) and Bike tour sign,

RSN E R R L SRS REE

markings’ setting principles
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" AERREERBEERRE  HEIIR (5

Training workshop: Climate Change Adaptation Basic Course (1st

105278 135) Session)
108278 TETHRERG (SBMRIER) KZITAR | Training Workshop: Cycling routelincluding alternative route) and
BHIRARERA, RABETHEE Bike tour sign, markings’ setting principles
U s ol At N _._ | Training workshop: Education and Training of seeded lecturer: The
N PN e 24 9 P _
10A27H %gm}\ﬁi’;ﬂgg%g;ffgﬁgﬂﬁﬁux Guide Manual on Traffic Engineering Safety Design Based on the
RS Wi =TEen Accident Types at Intersections
108278 | 112810 AEEHROMTIHS Seminar: October 2023 Transportation and Harbors Journal
1828 HERE A BIRIB LY B 23 /RE5T | Symposium:Incorporating Emerging Technology into School Traffic
ERRBRE Safety Education R&D Demonstration.
. = Meeting: 2023 User Conference of Harbor Environmental Information
TR E AT SRR
65 11H83H BRI SN, ERENRE System
NN Meeting: Policy Analysis on Low-Carbon Traffic Zone (The Central
: = ! 7 —hE RS
66 1MH3H (ERx B B EN 2 T — PER SRS Taiwan Session]
. R Meeting: Policy Analysis on Low-Carbon Traffic Zone (The Southern
A S |~ Hi5e — kSR e
67 1186H {ERRZB R IEB RS T 55 — FER M Taiwan Session]
e Outcome Presentation: Symposium on the Application of UAV with Al
5 E* ’%iA E € A o i ) )
¢ 1A7H R LR~ MAREAASERRAER image recognition for bridge inspection
69 1MAB78 ARER A ERIBHEEES) Promotion of Green Transportation Life Style
NN Meeting: Policy Analysis on Low-Carbon Traffic Zone (The Northern
: = ! e —dLE RS
70 1M1H8H {ERx B B EN 2 7T — LRSI & Taiwan Session]
- - s Expert and Scholar Symposium: The 2nd Expert and Scholar
r =] fRAZ i {=—PLik=¢ K . .
7 11888 EHEO???S;W;IT;;%%};%%E%E;;Eé Symposium on "A Study on Implementation of Railway Asset
@;ﬁ = J AT Management Practices through ISO 55001 (1/3) - Establishment for
weE Framework"
72 1188H " EMaaSIRFE K B IR L2 IFET | Symposium: Maa$ Service Sustainable Provision in Taiwan
73 1898 T A ARG BRI FE T AT 22 AR 2R Training Workshop: The Achievements of UAV Image inspection
BB Development in theHarbor
1MA9 -~ N - » ooy Training Workshop: Professional Competency Enhancement Training
74 108 ERIRNBBRREDRAIR for Road Safety Practitioners
. a PO . Experts and Scholar Symposium: Digital Development Blueprint of
5 == =] <
75 1MA10H | MBEXBUELEERSREEERS Maritime and Port Industry
7 18138 "AESRZEBFEERIER |, #Bd#k (8 | Training Workshop: Climate Change Adaptation Basic Course (2nd
245) Session)
7 11A135 T 2EEBE SR REEEX R DNTELER | Workshop: Harbor Marine Meteorological Observation, Analysis, and
AR EE o Application Technology of 2023
78 118148 1M2EESPIBMHETERHBE B (552 | Training Workshop:2023 Kinmen Harbor Structure Maintenance and
%) Management System Education and Training (2nd Session)
TIERALE 20T RS E b 35 R s ium: P f Risky Driving Behavior M
79 1MA16H (3/4) — 1788 B2 T 25 L R B 1T B ymposium: Prototype of Risky Driving Behavior Management

%, mERERTAEEMIAGHASY
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Training Workshop: Harbor Structure Maintenance and Management

80 118178 TEEREMMEEEIE R BB
System
81 118178 112411 BB AR Seminar: November 2023 Air Transport Journal
82 118208 FERREEI T E BRI BTSN | Experts Symposium: A Study on Developing Market Analysis Methods
B TR S for International Airports through the Use of Big Data Technology
NN ek » Achi ts Exch S i : Constructi f 5G intelligent
o | s | ISR | (Tens Bt Smpos - S o 50 el
WEE ) BRRIMEEA S .
Refinement.
25 TEIBRZEEE R E ) FEDMEER | Experts Symposium: Maintaining and Data Analyzing Services of
84 118278 N . .
MBS International Air Transport Database of 2023
IR THREA TS EEHA 5L % | Outcome Presentation:Seminar on Al-based Traffic Signal Control
85 1MA278 (1/2) —#gEBPEEFEARMERGER | (1/2) - Implementation in Urban Arterial Roads and Development of
BREFTREDTD Interchange Area Models.
% 18298 M2FEEEEBEESREREED MR ME | Experts Symposium: Maintaining and Data Analyzing Services of
e International Maritime Database of 2023
a7 12818 KR TR T e Meeting: Hydra'ulic, Ocean and Marine Harbor Engineering Business
Exchange Meeting
88 12848 T1S055001 EIBRAEAEE A\ fHE & EEIE T~ | Training and Promoting Workshop: A Study on Implementation of
T BE IR R RS Railway Asset Management Practices through IS0 55001
s N Outcome Presentation: Promotion of the results of "Development
TR Ze RTE BAfE L . :
89 1248 %%%Eﬁd\ PARA LRGSR . A and Application of Detecting Tools for Narrow Spaces at the Bridge
RAESE B ;
ottom
T EREE R 2B LR2EMELHIZE | Training Workshop: A Study on Application of Safety Performance
90 12848 B (1/2) —L2BERBNEER DT, HB =~ Management by Objectives in Railway State Safety Program (1/2):
FlRERR Development of Safety Indicators and Data Analysis
91 12868 ) B RIS B B B R A Expt.arts. and Scholar Symposium: Symposium on Drone Delivery
Testing in Rural Areas
92 12878 BRI E LS TEI AR E IR EAE—2E | MOTC Facebook post: "New thinking on urban traffic management-
SBEATAR A AR F AR intelligent transportation digital nerve center.”
N s P blished: Applicati f lti-objective d inf t
PEREEH 2 G 2023F 25 R E leaapr?i—n';uin Itsraific srgpnla\(iaclnonrlrl:)l rsnt:atle;iejchc:\rleursaer? :;;?;fi;“azz
73 127388 T IERE BRI B SRS — 2023 International Conference on Transportation Research or anized'
HEREIEB AR | R . . . K
by the Chinese Institute of Transportation
FINAAR » S TEERE - 3SR A B MOTC Press Conf_erence: Enh_ancing Traffic _Safety Edu_cation Starting
94 128220 p—— — S St | =) at Young Ages; Diverse learning. Incorporating Emerging Technology
BEPHE | EHLITEES . ) :
into School Traffic Safety Education.
mamakasmas (o) | BP0 Seholr Smeedm Toe 14 Bcr s s
% 12R278 A EHERRARHEZRE (1/2) —& Sistsm of Demand Res ongive Trans Zrt Servi'ce Sche)r,ne (DRTS)
B ASEAIRY | SRBEESE ; PO b o
(1/2) - Operation Cost Analysis and Performance Evaluation
9% 128298 A LIS B IS — OB AR AT ZEEBAfERR B, | Outcome Presentation: Symposium on the Achievements in UAS

REXE

Research and Development by the MOTC
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HEA Date EESL=EEvent

RBEREZ AR R EREARAMEE DA R FH2RIRRER < " XDERH
HEEWRRELIEBEEESE, °
Deputy Minister Chen Yen-Po of the MOTC led the institute to attend “Meeting on the Revision

Draft of the Greenhouse Gas Management Act” hosted by former Legislative Yuan President You Si-
Kun.

BlIgeJowaly wirlﬁ%»

ARFTHFERBHBEEM AR AR " BEATANNBRAFTEE2ERAMNE
BB ER .  SHREREBREREANTE SRR RIERKGEE
MEENIFI1HEL > FAMBEME T —ERIIFREZHRIBEL

The institute attended “Meeting on the Promotion Status of the Trial Operation Plan for Love
Pick-up Reservation-based Universal Taxis” convened by Minister Wang Kwo-Tsai of the MOTC. The
meeting concluded that the reward mechanism for the love pick-up trial operation plan would be
maintained until the end of January 2024, and the institute was requested to promptly research the
funding required for the next stage and report to the MOTC.

AT RBERRE AR RERRY (BRI RS ESERRYS
B, TREE O RBEENEEERNNE  BAFTREERE,000@THE
PR AT R IE R A B - R T — R 4 T EIE B B HOA R
AR -

The institute attended “Discussion Meeting on the Preliminary Concept of Sustainable
Operation Strategy for Universal Taxis” convened by Deputy Minister Chen Yen-Po of the MOTC. It
was decided that for the love pick-up trial operation plan, the institute would plan specific actions
for the next stage within the funding limit of NTD 30 million and maintain the current scale of the
trial fleet, and report to the ministry for approval.

RATEFAEMZE M O ETE " BINER ARG ) TENESE29REF 0 R
BEEENA TENERDRERRBFHENIIETERBERZI - WIREREB27R
SRR BRI - e ETI I SRZER SR I/ EES
REREMEERIR TZHEEITH -

The institute held the 29th meeting of Taoyuan aerotropolis core project “External
Transportation System” working group, and continued to track the resolutions of previous meetings
and the progress of listed projects. According to the conclusion of the 27th meeting, the meeting
was held near the construction sites of new Taiwan route 15 and new Taiwan route 4 projects, and
the working group representatives conducted an on-site inspection of the project promotion status.
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HEA Date EEiEEvent

RATRZBEHIITRRE G HRE ' BRREREMT BRI BREN M
B, AT ERER R ERRE PPN R FE R R AR
ZRmEg TERSNEM > ERFAAEREFTEENE -

At the regular press conference of the MOTC, the institute released the phased research and
development results of “Mechanical Inspection Arm Suitable for Improving the Quality of Narrow
Spaces under Bridge Girders,” and published the results through the press conference and press
releases, which were subsequently reported by multiple electronic media outlets.

AFTARM6HZR " mIgER B RMIFTH ORI AHK2.057F 5 (112-113
F) FEZEZE  DRIFFEHNKREE PO ERER -

The institute held six selection committee meetings for “Service Upgrade Plan 2.0 for
Regional Transportation Development Research Centers” (2023-2024), and selected the winning
schools for six regional centers.

AFBHR "EEAHERRBERRIEER , EEBMEAS - BEPR
S TTIAT ~ BWAESR « BEEMEXNMBRBFETER T o ST —H
NEFEZBREMEITI MR > WS S AL ES RIS B RIES RIS RITEN TS
EVT BB ZE M RN - DIREMAREIIRBETRER  MAERATRIE
REFT—HRNEFE 2K -

@ The institute held “Strategic Planning for the Development of Intelligent Public

Transportation Services” symposium, inviting experts from central and local governments, the
transportation industry, the information and communications industry, and academia for cross-
disciplinary discussions. The meeting discussed policy themes of the new public transportation
plan, confirmed the appropriateness and completeness of the preliminary concepts for promoting
the development strategies and action plans for intelligent public transportation services, and
identified the items to be included in the subsidy program, providing references for the institute’'s
subsequent planning of new public transportation plan.

AR RBHARAHIRMEREFCERRBLZD2HPLESH © B
MR PTRIBRIKIRIESSERE A AN NBEEBEEAERE - TS '8
BIBREENE ) IERF » LETEZUERRBRE2EARBUR « HEHEEIE
B REXFTESFERRE  IIRNFERIBELS > WA KER

During the road traffic safety briefing press conference hosted by Minister Wang Kwo-Tsai
of the MOTC, Director-General Lin Chi-Kuo of the institute reported that, following the minister’s
instructions, we would draw on Japan’s experience and our country’s relevant basic laws to develop
the legislative process for “Road Traffic Safety Basic Act,” aiming to declare the national road
traffic safety basic policy, specify important matters such as the promotion organization, funding,
and plans, to accelerate road traffic safety improvements and enhance the effectiveness of these
improvements.
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Under the direction of the MOTC, the institute held the first meeting of “Kaohsiung
International Airport External Road Improvement Planning Platform,” and invited the Department
Navigation and Aviation, Department of Railways,Highways,and Road Safety, the Civil Aviation
Administration under the MOTC, and Kaohsiung City government to jointly discuss feasible
methods for improving the external roads around the airport.

S BEAPECES T /E/NH (TPTWG ) 2023F KR EMEMNZZE (Virtual
Thematic Sessions) - {BEIZBEEE BN 2RI - EIE B IEER Eig 2T H
BEEHRTERREBS

(1) 3148 : BEESZZR/N4E (LEG) @ TAPECEEBEMEE ~ #)4H
{5 / FEHEMCE S (Digital Solutions for Road Safety: Towards Smart,
Resilient, and Low/Zero Emissions Transport in the APEC Region) |

(2) 3B16H  BEHE=R/NE (MEG) @ "HERESHE - FELAKE
SEERIFLEARFS (Supporting the Identification and Integration of
New, Emerging, Smart, and Sustainable Maritime Technologies and
Services )

(3) 3218 : ZEHEZUMNMA (AEG) @ THEAMZERA @ MARKARE
(Unmanned Aerial Systems (UAS) : Flightpath to the Future ) |

(4) 3A23H : BEAERHATSAERAARFSVE (IIEG) © " LEUEE
wRHR I E A MR R

the Use of New and Emerging Transport Technologies ) |

% (Improving Accessibility and Inclusivity in

Participated in the "2023 APEC transportation working group (TPTWG] policy Virtual
Thematic Sessions,” assisting the MOTC's business management units to engage in exchanges and
understand recent important policy theme development trends in the international transportation
field:

(1) March 14: Land transport experts group (LEG): “Toward Smart, Resilient, and Low/Zero
Emissions Transport in the APEC Region (Digital Solutions for Road Safety: Toward
Smart, Resilient, and Low/Zero Emissions Transport in the APEC Region)

(2)  March 16: Maritime experts group (MEG): “Supporting the Identification and Integration
of New, Emerging, Smart, and Sustainable Maritime Technologies and Services”

(3] March 21: Aviation experts group (AEG): “Unmanned Aerial Systems(UAS): Flightpath to
the Future”

(4)  March 23: Intermodal and intelligent transport systems experts group (IIEG): “Improving
Accessibility and Inclusivity in the Use of New and Emerging Transport Technologies”

ARTHFEGBEEANEE TTTAREREMELE R, » ARXBEHLZEM
ERLAABERTEHHBIFEARAF TR SREMERTRERS " ATTEENRE
JRREIN By EITEHR - BOMHEBANAREEAAITZER -

The institute attended “"Pedestrian Safety Improvement Joint Press Conference” hosted by
the MOTC and the Ministry of Interior, co-chaired by MOTC Minister Wang Kwo-Tsai and MOI Deputy
Minister Hua Ching-Chun. At the meeting, Director-General Lin Chi-Kuo gave a presentation
on “Principles of Pedestrian Space Improvement and Training,” and explained how to enhance
pedestrian spaces in the country.
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The national development council and Taipei computer association co-hosted “2050 Net-Zero
City Exhibition” from March 28 to 31, 2023, with the Institute of Transportation coordinating the
MOTC’s exhibition booth planning. The booth featured a static exhibition explaining the promotion
strategies for MOTC's key net-zero strategies No.7 and No.10. After the opening ceremony on the
28th, Secretary-General to the President Lin Chia-Lung visited the MOTC booth, where he was
received by MOTC Deputy Minister Chen Yen-Po and our Deputy Director-General Huang Hsin-
Hsun. The booth’s highlights were explained by Division director Tseng Pei-Ju.

AATR1866RE B EMPHE ' HETESREBRERT RO TARRE
BER > SRAPTOIFEBREEIEBmEREERXERRITESR LK
ADASERIBELZE2BEEBREBZMITHAR @ BBRIEFFAPTEREERIES
TERBERESF  TREBRSRACEEHES -

At the 1866th MOTC meeting, the institute reported on the “Development and Application
of a High-risk Driving Behavior Analysis Tool for National Highway Passenger Transportation”
and explained our recent research achievements in using image recognition technology to assist
automotive transport operators in improving safety management through driving image and ADAS
alerts. The minister instructed the institute to continue collaborating with automotive transport
operators and regulatory authorities to understand practical needs and promote implementation.

AP AR GBEE XA EEBER EFETERE - M1 0F X FREREEEN
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Our publications comply with the Ministry of Culture’s regulations for depository services. In the
past 10 years, we have deposited nearly 1,000 books in the National Central Library, achieving a 100%
deposit rate. We were invited to participate in "90th Anniversary of the National Central Library: Thanks
to you — Building and Sharing Resources, Sustaining Knowledge” event, where our Chief Secretary Su
Cheng-Wei delivered a speech as an honored guest and received a certificate of appreciation.
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Held a new software application briefing for the route-based costing system for bus services

industry, explaining the system and demonstrating software installation and operation. A total of
46 transport operators participated.

AFTEZERRBESMFEME "ERRBLE2ERNE (BEXE) 4, ' N3H28H
LLB18ACRMIBZEXRE  BFEEZEHIGMHAE EREE - EXEE - F
REE (BA) MMABFESTTHIMN - SRWAERZABRELE "TEEX
BLREERE (BE) 4 » URLA2TABERLMEBEER KRR BES 5
BEMEERZBE -

In collaboration with Feng Chia University, the institute developed a draft of "Road Traffic
Safety Basic Act” and held two symposiums on March 28 and April 18, inviting representatives
from legislative offices, experts, scholars, professional groups, central government ministries, and
local governments to discuss and exchange ideas. Consolidated opinions from various sectors and

revised the draft of “Road Traffic Safety Basic Act,” submitted it and related materials to the MOTC
on April 27 as a reference for subsequent legislation.

BREARAREBAMPE " NTTHETBTIRREHEIR, - HIFF
BEMBATHRETRBIREXEZRREFEEFLSEMMLIER @ FTE%E
REMERZ2NBIRIET - BEIIRRAFMEEFESEESET  BRERANSERE
B RERBIEIEXABHLI180AZM °

Deputy Minister Chen Yen-Po attended “Pedestrian and Vehicular Traffic Engineering
Improvement Training” organized by the institute, encouraging participants to apply the principles

and practices of traffic engineering improvements in their respective units to create a more
friendly and safe traffic environment. The training was held in our international conference hall,
with about 180 participants from various road authorities and private sector traffic engineering
professionals.

FEMEBERERT 111254 EKRBLR2HM ) 0EE » AARERREE
TR " RERBERRIT R REE ) ETER > HWHOHPMAREERR
BERIBIRES o

Minister Wang Kwo-Tsai presided over “April 2023 Road Traffic Safety Briefing” press
conference, where our Deputy Director-General Chen Tien-Tsyh gave a presentation on “Principles

and Practices for Improving Motorcycle Traffic Environments”™ and explained to the public how to
enhance motorcycle traffic conditions in the country.

AFTRZGBERE187T0ORM B EHMER ' SEBEREF M B REE
Ry EZEMEBREEAMRPFERABEREMSE  BF REARLHITHK
RIDRBBEREAR —NWEERETFMRRE  THEHERERBERRES
HEBAFTHEEMITKE - 5mEER « E2EEAQF AEMEE BN FE S
EIERMCRE  BENSNEANEEERTERN  BURKREZEERE
MWD S RETREMEMNEEGERMERN G > WIRBBIZEEXESE
i - LIEREE R AR E R RRETEHETERTLEESTE -

At the 1870th MOTC meeting, the institute reported on “Development and Application of
the Taiwan Railway Capacity Manual.” Minister Wang Kwo-Tsai commended the institute’s long-
term commitment to railway capacity research, gradually accumulating local research results
and continuously developing a unified domestic railway capacity manual and software. The
minister requested the Railway Bureau to continue supporting our related research funding using
the railway development fund. Furthermore, he instructed the Railway Bureau, Taiwan Railway
Corporation and other relevant agencies to use the capacity manual's analysis methods for capacity
bottleneck and operational impact assessments in planning, operational improvements, or major
railway construction projects, and proposed appropriate improvement measures to ensure that
railway system planning and design meet capacity constraints and operational needs.
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Under the MOTC's instruction, we completed the planning for “Bicycle Commuting Route
Demonstration Project — Taipei Metropolitan Area.” After inspecting and confirming the completion
of the routes by Taipei City and New Taipei City governments, we held a results presentation press
conference and a cycling experience event on May 5, 2023. Following the event, we continued to
conduct a cycling stamp collection activity from May 8 to July 7, 2023, to encourage the public to
develop the habit of commuting by bicycle.

ABEBET 11246 5 3 H #32 rﬁiﬁ‘ié’_ilﬂ—lﬁ%ﬁ?ﬁA%@h » RFTEN
LU TR EZAPP | RN BB SRAARSE 0 HRE R H S WMET AR
RIS BITE R EREEIRFELT - NPTE ii:lt@ “ e mElE > RE
ZAPPHEEIIRR - BREZEE T AN NERRABEZ T  BERE "ERRE
2 AppiRfEiE » HERCELRERNEEE RN - B 2HAE -

The MOTC scheduled the “World Bicycle Day - Around Taiwan Cycling Event” on June 3, 2023.
The institute was instructed to use “Taiwan Cycling Route App” to record routes and display heat
maps of cycling hotspots, jointly drawing the outline of Taiwan. To ensure the smooth conduct of
the event on world bicycle day, we held App training sessions in the northern, central, southern,
and eastern regions, and informed seed teachers and team leaders of their roles to ensure
familiarity with the “Taiwan Cycling Route App” operation, aiming to encourage more public
participation on the event day.
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@ The “11th APEC Transportation Ministerial Meeting (TMM11])” was held from May 15 to May 17,

2023, at Westin Detroit Book Cadillac Hotel in Detroit, USA, inviting transportation ministers, officials,
and industry representatives from APEC’s 21 member economies. Our delegation, led by Minister
Wang Kwo-Tsai, participated in the TMM11 meeting and two side events: “Electric Vehicle Financing for

Minority Banks” and “Launching APEC Green Maritime Cooperation” with the institute managing the
delegation’s tasks.

During the meeting, Minister Wang actively sought speaking opportunities to share our
achievements in maintaining normal maritime and air transportation operations and strengthening
critical infrastructure resilience during the pandemic, our efforts toward achieving net-zero emissions,
including the development of green ports and offshore wind power industries, and emphasized our
policies on transportation accessibility for people with mobility impairments and rural areas, such as
Love Pick-up APP and rural happiness buses.

During the transportation ministers’ meeting, our delegation engaged in bilateral/side discussions
and exchanges with seven member economies, including Japan, the US, Australia, Singapore, Vietnam,
South Korea, and the Philippines, yielding significant results. With the recent increase in Taiwan-US
economic and trade cooperation, our country achieved substantive exchanges at the ministerial level
with the US Department of Transportation in APEC transportation sector for the first time. Minister
Wang and US Transportation Secretary Pete Buttigieg reached a consensus on continuing exchanges
between relevant departments regarding green maritime cooperation between Taiwan and West Coast
ports of the US, and drone management. In addition, we reached a consensus with Japan’s Ministry of
Land, Infrastructure, Transport and Tourism senior official Tomohiro Mizushima (equivalent to deputy
minister level) to continue discussions on promoting Taiwan-Japan air routes and treaty amendments,
as well as initiating technical and experience exchanges on inclusive transportation.

AATBBECREN "HRABTER-BRWEGIEE L FF 0 2HERRA
EFEBAFRAR e " RFEZAPP ) U REENREAROERRERE
BEB AT RIRE - BEERRAENRFIMREZ2R N2 E2HEAIE - B
MNEBBRNCTENZERE  ZTIBTERGWETENED -

The institute assisted the Tourism Bureau in organizing "World Bicycle Day - Around Taiwan

Cycling Event.” Participants used “Taiwan Cycling Route App” developed by the institute to record
routes, and data was transmitted via network signals to a hotspot map analysis server. The real-
time analysis of cycling positions created a complete Taiwan map, achieving the goal of promoting
cycling around Taiwan.
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Our Director-General Lin Chi-Kuo, was invited by China Engineering Consultants, Inc.
to deliver a lecture at “China Technology Lecture” on Wednesday, June 7, 2023, from 10:00 to
12:00. The topic was “The Institute's Railway Development Policy Planning and Main Research
Achievements.” China Engineering Consultants, Inc. signed a memorandum of cooperation with
National Taipei University of Technology to establish “Smart Railway Industry Talent Academy” and
held the “China Technology Lecture,” aiming to enhance cooperation in cultivating railway talent.

ERIBEIE AR r_%fﬁﬂ5"%1%%%*%%%3&%%%%%%%\’%J L2RE
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Following the MOTC's instruction, we held the second meeting of “Kaohsiung International
Airport Access Road Improvement Planning Platform,” and invited the MOTC's Department
Navigation and Aviation, Department of Railways, Highways, and Road Safety, the Freeway Bureau,
Highway Bureau, Civil Aviation Administration, and Kaohsiung City government to jointly discuss
feasible approaches for improving airport access road planning.

AATRE T ERRISERRSRESITRM  HEIR > NEEERE
Ml - ?&%ﬁﬁké%’ﬁﬁ@( SRR - ARFIMS2EE \1%5& *.:‘BE%EAZ
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The institute conducted training workshop on “Capacity Analysis of Intercity Railways
and Its Applications,” which introduced railway capacity analysis techniques and promoted the
development achievements of railway capacity analysis software. Participants included Department
of Railways, Highways, and Road Safety of the MOTC , Railway Bureau, Taiwan Railway Corporation,
local governments, universities, and major consulting firms, totaling about 20 people. Feedback
from the participants will be the basis for subsequent research and future software developments.

AFTEREERSGEGERATPTOAERUFTEZEEREIBEAHLEHRP)
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In collaboration with the eastern regional transportation development research center, the
institute held a seminar on “Improvement and Integration of the Highway Public Transportation
Network in Hualien County,” and invited the Highway Bureau, Taipei motor vehicle office, Hualien
motor vehicle station, Hualien County government construction office, Hualien bus company, Ubus
company, and Hsing Tung bus company to discuss “Future Integration and Optimization of Hualien
Highway Passenger Transport Routes.”
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In collaboration with the central regional transportation development research center, the
institute held a seminar on “Sustainable Development of Lishan Happiness Buses,” and invited
Luo Yi-Chi, Chairman of Taichung bus joint operation management committee, Taichung City
government, Taichung motor vehicle office, Lishan community development association, happiness
bus drivers, and hospitality industry representatives to discuss pricing and operating rules for
promoting tourism services, and to gather local needs and opinions on the introduction of a
passenger and cargo co-loading mechanism.

AFTIRIE R B R E R AR B AT E G TR E R EE S S - EITHIE
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The institute held a new software application briefing for route-based costing system of
bus services industry, and explained the system while demonstrating software installation and
operation. A total of 28 officials from relevant regulatory authorities participated.

ARrEdb[R IR ER B R OMERAGTE T ALERRGIFITEE
P 2ZZAEE "TERRAKRBEETREERGISTER L - HEE
RS > BEREMBBNRER « AKREILEEEA - EREREY
HAFREEEERTESHEREN  sERE T ARBEHERFERRIRNR
m,..EJ . r@ﬁ%frﬁﬁﬁéﬁilnﬁ_ﬂﬁ‘ﬁﬁgi?ﬁfﬁﬁéﬂ Ty kT ARBETRFIER

BOWERS | FEEEITM °

In collaboration with the northern regional transportation development research center, the
institute held a seminar on “"Public Transportation Case Study and Implementation” focusing on the
differentiated theme “Evaluation of the Highway-to-urban Passenger Transport Route Improvement
Plan in Yilan County,” and invited Yilan County government transportation department, Directorate
General of Highways, Taipei motor vehicle office, Yilan motor vehicle station, Kuo-Kuang motor
transport company, and Kamalan bus company to discuss “Inventory of Highway-to-urban
Passenger Transport Routes in Yilan,” “Feasibility of Resource Integration of Highway-to-urban
Passenger Transport Routes,” and “Integrated Fare Mechanism for Highway-to-urban Passenger
Transport Routes.”
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The institute was commended for its

outstanding participation in “"Executive Yuan's
Disaster Prevention and Rescue Technology
Innovation Service Program (2019-2022)" and
received an award from the National Science and
Technology Council during the “Executive Yuan's BRI R
Disaster Prevention and Rescue Technology L BREMERE
Innovation Service Program (2019-2022) Annual -
Results Presentation and Seminar” on Tuesday, June
27, 2023. The research achievements of the institute
and our transportation technology research center
were also displayed at the event.

ARTHEEERISERZERATT ORI AFTENE "SFREC BEE
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In collaboration with the eastern regional
transportation development research center,
the institute held “"Happiness Daren, Dream
Achiever: Daren Township Local Revitalization and
Transportation Exchange Seminar,” and invited
Taitung Nanhui health promotion and care service
association, Nanhui sustainable travel alliance,
Taitung County government transportation and
tourism development department, and Di Tai Dang to
discuss “Transportation Needs and the Possibility of
Developing Different Types of Public Transportation
for Tribal Industry Development and Livelihood.”

KRB AR ARNE TTREER A ERREE QR EERN TFHA
MEEIRAEEE,  AHEEBEBAELS  BEXESES  BRER
BRI/ A () MESEEET EE A ERE B SN T
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The Institute of Transportation assisted MOTC in planning and organizing the “Executive Yuan's
National Sustainable Development Committee Sustainable Transportation Working Group 2023 First
Meeting,” chaired by Deputy Minister Chen Yen-Po, and invited sustainable development committee
members, national development council, and relevant units/ agencies of the MOTC to report on the
progress of sustainable development goals and review the indicators that have not been achieved.
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The Institute of Transportation coordinated the MOTC exhibition booth, showcasing the
strategies and related project achievements for key strategies No.7 and No.10 of the ministry’s net-
zero initiative. This exhibition was part of “2023 Asia-Pacific Sustainable Action Expo” coorganized by
the Executive Yuan and the Taiwan Institute for Sustainable Energy from July 21 to 23, 2023. Secretary-
General Huang He-Ting of the MOTC attended the opening ceremony on behalf of the ministry.
Spokesperson Lin Tzu-Lun of the Executive Yuan visited the ministry’'s booth after the opening
ceremony on the 21st, accompanied by Secretary-General Huang Ho-Ting and our Director-General
Lin Chi-Kuo, with Division director Chu Pei-Yun explaining the key highlights of the ministry’s booth.

RBEALRXPEBREER " [mIFBEEHFEIFEFORBFR2.051F |
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Deputy Minister Chi Wen-Jong chaired the first
advisory committee meeting for “Service Upgrade Plan 2.0
for Regional Transportation Development Research Centers”
(2023-2024), inviting advisory committee members, ministry
departments, and affiliated agencies to participate. The
meeting began with a business report from the institute,
followed by key reports on “Regional Public Transportation
Development Trends and Issue Analysis” and “Key Work
Focus and Expected Outcomes for this Period,” and “Highlight
Visit Schedule” plan. Advisory committee members provided

guidance, and the institute was tasked with ensuring that six
regional centers incorporate the feedback into their plans.
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The institute and Kaohsiung-Pingtung-Penghu regional transportation development research
center held a seminar on the differentiated theme of basic project “Subsidy Strategies for
Urban and Highway Passenger Transport Operations - The Case of Kaohsiung City and Pingtung
County,” and invited the Transportation Bureau of Kaohsiung City government, Pingtung County
transportation and tourism development department, bus operators, and experts to discuss the
current status and issues of the subsidy mechanisms for urban bus operations in Kaohsiung City
and Pingtung County, as well as proposals for improving these mechanisms.
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The institute and Taichung car rental business association completed the non-exclusive
licensing agreement for “Tourism Ecosystem Platform for Integrating Car Rental Services”
software copyright on August 10. After confirming the payment of the licensing fee by Taichung
car rental business association, we delivered a CD containing the authorized content list to the
association on August 17.
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G Former director of the department of railways and highways, Lin Fu-Shan, and our former
deputy director, Huang Hsin-Hsun, accompanied Minister Wang Kwo-Tsai to attend the “35th

Meeting of the Executive Yuan's National Sustainable Development Committee,” which was chaired
by Premier Chen Chien-Jen.
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a At the 1881st ministry meeting, the institute reported on “Enhancing the Railway Safety
Management System - Establishing Self-assessment and Audit Mechanisms and Tools.” Minister

Wang Kwo-Tsai commended the institute’s long-term dedication to railway safety management
system research and requested that railway operators refer to our project’s assessment tools to
implement self-assessment of their safety management systems (SMS]. He also asked the Railway
Bureau to apply the project’s results in executing the SMS audit mechanism and instructed the
institute to continuously monitor international trends and conduct related research to improve our
national railway safety management system.
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@ The institute and Kaohsiung-Pingtung-Penghu regional transportation development research
center held a seminar on the common theme of basic project “Public Transportation Case Study

and Implementation” for the six regional centers: “Demonstration Promotion of Inter-ministerial
Resource Integration for Rural Public Transportation,” focusing on “Integration and Promotion
of Inter-ministerial Resources for Rural Public Transportation: How to Create a Collaborative
Platform that is Efficient, Inclusive, Sustainable, and Innovative?” The seminar invited relevant
units and experts, including Transportation Bureau of Kaohsiung City government, Pingtung County
government urban and rural development department, transportation and tourism development
department, Penghu County government cultural affairs bureau, Kaohsiung City Taoyuan District
office, Pingtung County Fangshan Township office, Pingtung County Laiyi Township office, and
Kaohsiung City motor vehicles office, to discuss topics such as “Current Status of Resources from
Various Ministries in Rural Areas” and “Promotion of Inter-ministerial Resource Integration and
Collaboration.”
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Legislator Lai Jui-Lung's office conducted an inspection of “Kaohsiung International Airport
and Surrounding External Transportation System Construction,” and invited the MOTC, Civil Aviation
Administration, Freeway Bureau, Directorate General of Highways, Taiwan International Ports
Corporation, Railway Bureau, the institute, and Kaohsiung City government to attend. The MOTC's
team led by Deputy Minister Chi Wen-Jong, presented “Impact of Transportation Changes Following
the Terminal Reconstruction of Kaohsiung International Airport and Improvement Measures,” with the
institute explaining the establishment and implementation of “Kaohsiung International Airport External
Road Improvement Planning Platform.”

AFTAREHTEZHRERES1120ERE - |RE 1 FRIGEFEINE
BRLEEBEN®EER  BARESTRBIFEER 2K -
The institute held 2023 editorial guidance meeting for the transportation planning quarterly,

reported on the manuscript operations for 2022 and discussed related issues to facilitate the
promotion of subsequent quarterly editorial work.
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The institute and the eastern regional transportation development research center held
a seminar on the differentiated theme of basic project “Recreational Tourism Combined with
Public Transportation Planning — The Case of Taroko National Park,” and invited Taroko National
Park headquarters, Hualien County government construction office, Hualien motor vehicle
station, Taroko bus company, Ubus company, Hualien tour bus company, Hualien County public

bus operators association, and Etude Workshop Co., Ltd. to discuss the "Role and Operational
Adjustments of Park Shuttle Buses” and “Short, Medium, and Long-term Development Goals.”
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The institute and the eastern regional transportation
development research center held a seminar on the common
theme of basic project “Demonstration of Inter-ministerial
Resource Integration for Rural Public Transportation,” and
organized “Ride the Happiness Bus to the Harvest Festival
and Increase Public Transportation Ridership” seminar. The
seminar invited units such as Hualien County government’s
indigenous peoples department, Hualien motor vehicles
office, Shoufeng Township office, Ji'an Township office, and
Raygate Co., Ltd. to discuss topics such as “Transportation
Shuttles for Seasonal Ceremonies (Harvest Festivall,”
“Areas Needing Improvement in Existing Highway Public
Transportation Services in Hualien-Taitung Region,” and
“Suggested Strategies for Optimizing Hualien County’s
Highway Public Transportation Network.”
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At the 1883rd MOTC meeting, the institute reported on “Demonstration Project for Promoting
Bicycle Commuting Routes - Taking the Taipei Metropolitan Area as an Example.” Minister Wang
Kwo-Tsai requested the institute to formulate “Principles for Commuting Route Planning” based
on this experience, to be included in “Reference Manual for Bicycle Path System Planning and
Design,” and to consider an attractive demonstration reward mechanism in cooperation with
willing local governments.

AFT MR P REBIEFE " RIIBARRKBH
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Director-General Lin Chi-Kuo was invited to speak at “2023

Smart Mobility, GREAT FUTURE Expo & International Forum,” i Do
where he introduced the institute’s automatic identification system . s IR
(AIS) for ships and low earth orbit satellite system applications,

and briefly discussed the applications and development of low

earth orbit satellite communications. The future vision includes
global ship dynamic monitoring within port areas, providing precise
location data. The forum participation was successfully completed.

RIBESE AT R B RIIER BRSO F A E T HEESALER
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The MOTC tasked the institute with conducting a highlight inspection tour for the eastern
regional transportation development research center’s competitive project “Promoting Public
Transportation to Connect Local Revitalization and Tourism.” Deputy Minister Chi Wen-Jong led the
delegation, including the Executive Secretary and Commissioner Lin Chi-Kuo, Commissioner Chang
Hsueh-Kung, and representatives from the MOTC Tourism Administration, to visit Hualien-Taitung
area. The tour included exploring and experiencing local tribal culture and industries, and exchanging
views on “Local Revitalization and Transportation” with local revitalization teams, local associations,

@ local governments, and the MOTC Highway Bureau’s motor vehicles office.
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The institute proposal “Lending a Hand Robotic Arm

for Bridge Underside Inspection” won “Grade A Award” in
the 2023 MOTC innovation proposal competition.
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RERFRE LR, > 21256 ERBERRIHT
IREER TRER

The institute proposal “Can’t Do Without You Geotextile

Bridge Foundation Protection Method” also won “Grade A
Award” in the 2023 MOTC innovation proposal competition.
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A1 BEBBELUER E23E A 0817 » MBI ERE LA E » 2RI EBEEZR /N
AR E R IRAPECETE ARM D Z BN ER - 2 HH IENER - 2 BIA -

TAPECE)IME Sk B A28 (Building a Resilient and Sustainable
Cruise Industry Post COVID-19) , ~ "T#HEAMNE T 2%ETT (Enabler
for UAS Urban Operations) , ~ "REBAXEHBIHERES RN
PkE; ( Promoting and Addressing Challenges of Cross-Sector Resource
Integration in Rural Public Transportation) 4, ~ TEMBAGPT/AIRILER
A RERERMEATIEH EMNRTE (Developing Accessible and Inclusive
Public Transport Information Service in the Use of GPT/Al technique ) , »
TES BB HBEFAITTEEHE (Exploring the new age for mobility
integration) 4 @ WEEGASNEHEZZERIAD M * BEUMERIER °

The “53rd APEC Transportation Working Group Meeting (TPTWG53)” was held online from
September 19 to October 11, 2023. Our delegation, consisting of 54 members, reported on APEC
project proposals and shared our governance achievements in various expert group sessions. Five
formal presentations were made, including:

“Building a Resilient and Sustainable Cruise Industry Post COVID-19,” “Enabler for UAS
Urban Operations,” “Promoting and Addressing Challenges of Cross-Sector Resource Integration
in Rural Public Transportation,” "Developing Accessible and Inclusive Public Transport Information
Service in the Use of GPT/AI technique,” and “Exploring the new age for mobility integration.” Our
representatives had extensive exchanges with other member economies during the meetings,
successfully completing their tasks.

FRBERMERBEEMEAAMGR " FREBFRETRATE (1) -
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The "6th Commercial Vehicle Intelligent Seminar (ii] - Net-zero Carbon Emissions and ESG
Practices: Sharing and Exchanging Green Transportation Transformation Experiences” was organized
by the commercial vehicle technology development association and co-organized by the institute. The
seminar was opened with speeches by Deputy Minister of the MOTC Chen Yen-Po and the institute’s
Director-General Lin Chi-Kuo. Approximately 130 experts from industry, government, and academia
attended. Our project team reported on the research results of promoting green transportation
lifestyle mechanisms, with group leader Zhu Pei-Yin sharing incentive mechanisms for practicing
green transportation. Our chief secretary Chern Chi-Hwa also shared new ideas for green freight
transformation.
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The institute, with the cooperation of Kaohsiung City government transportation bureau, held
“Taiwan-Japan Mobility as a Service (MaaS] Cross-border Cooperation Kick-off Press Conference.”
The event featured speeches from our Director-General Lin Chi-Kuo, Director of Kaohsiung City
government transportation bureau Chang Shu-Chuan, Deputy Director of Japan-Taiwan exchange
association Kenichiro Eda (representing Odakyu Electric Railway Co., Ltd.), and Deputy General
Manager of Kaohsiung Rapid Transit Corporation Lin Chih-Ming. The press conference announced
the cross-border cooperation between Kaohsiung’s MeNGo and Japan’s Odakyu Electric Railway
Co., Ltd.’s EMOT, facilitating mutual exchange and benefits through tourism tickets.
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At the instruction of the MOTC, the third meeting of “Kaohsiung International Airport External
Road Improvement Planning and Discussion Platform™ was held. Attendees included the national
land surveying and mapping center of the Ministry of Interior, the department of aviation and
navigation, the department of road and traffic safety, the Civil Aeronautics Administration, the
Kaohsiung City government, and Legislator Lai Jui-Lung’s office. The meeting discussed follow-up
actions and further clarified the matters proposed by Kaohsiung City government.

October

AR BERSE 1888 R B iz (AR EEAN BAE- T 2R
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The institute reported “Innovative Thinking in Urban Traffic Management - Planning and
Implementation of the Intelligent Transportation Digital Nerve Center” at the 1888th MOTC meeting.
Minister Wang Kwo-Tsai affirmed the institute’s concept of integrating neurons with neural network
conduction into the digital nerve center based on the pain points of urban traffic governance and the
core values of digital governance in smart cities. The project involves developing future intelligent traffic
management models and knowledge bases using 5G combined with cross-disciplinary technologies,
providing traffic management predictions, warnings, and decision-making suggestions. Minister
Wang requested the institute to collaborate with the Freeway Bureau, Tourism Administration and
Highway Bureau to discuss the practical application of the research results, aiming to enhance traffic
management effectiveness through innovative intelligent transportation measures.
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The institute held an expert and scholar symposium on “Establishing and Subsequent Application
of International Airport Simulation Software,” discussing topics such as the objects of airport simulation
analysis, types of airports requiring simulation analysis, and how to integrate simulation analysis into
the airport construction review process. Participants included the department of Navigation and Aviation,
the Civil Aviation Administration, the flight service station, Taoyuan International Airport Corporation,
Chung-Hua Airport Council, and experts and scholars. The symposium facilitated the exploration of
topics and exchange of opinions on subsequent applications, contributing to the digital and modular
development of airside operations at our international airports.
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The institute conducted “2023 Matsu Research Project Results Exchange and System
Education Training” by the MOTC. The training introduced Matsu Port maintenance management
system and inspection operations, demonstrated and operated the advanced functional modules
of Matsu marine information system, and explained the maintenance and operation of the
marine meteorological observation system, system function enhancements for 2023, and future
improvement plans. The training provided practical application feedback to Lienchiang County and
Lienchiang County port authority, continuously optimizing system functions.
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The institute held “Transportation Planning Support System” education training, attended
by over 30 participants from the National Land Management Agency of the Ministry of the
Interior, Freeway Bureau, Highway Bureau, and Transportation Bureau and offices of various city
governments. The training introduced the framework and functions of the transportation planning
support system and the new modules (living circle mode] for this year. Through the education
training course, the results of the system’s establishment were promoted, facilitating the sharing
and application of transportation planning resources in the public sector, and feedback from
opinion exchanges will serve as a reference for subsequent system development and optimization.
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The institute assisted the National Academy of Marine Research of the Ocean Affairs
Council in organizing “2023 Marine Expert Workshop on Taiwan Marine Radar Remote Sensing
Development and Technology Exchange,” and invited National Cheng Kung University, National
Kaohsiung University of Science and Technology, Taiwan Ocean Research Institute of the national
applied research laboratories, and other units for technical exchanges and application sharing.

The workshop promoted domestic radar observation technology exchanges, resource integration,
and cross-ministerial cooperation.
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In collaboration with the Railway Bureau of the MOTC, the institute conducted the second
session of the "Capacity Analysis of Intercity Railways and Its Applications” training workshop,
introducing traditional and regional railway system capacity analysis software, and practicing
application examples and actual railway elevated capacity verification case operations. Participants
included Department of Railways, Highways, and Road Safety of the MOTC, Railway Bureau, Taiwan
Railway Corporation, local governments, universities, departments, and major consulting firms,
totaling over 30 people. Feedback from participants will be the basis for subsequent research and
future software developments.
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The institute held two sessions in Taichung City of the “Principles for the Establishment of
Signage and Markings for Round-the-island Bicycle Routes (Including Alternative Routes) and
Diverse Routes” explanation and discussion meeting to explain the principles of signage and
markings for round-the-island bicycle routes (including alternative routes) and diverse routes,
and analyze actual layout examples and common errors. In addition, a workshop format was used
to select actual examples for group discussions, and on-site riding was conducted to review the
routes of these examples. Each session was attended by about 40-80 participants, allowing the
planning and executing units of various bicycle routes to familiarize themselves with the principles
and regulations for setting up signage and markings for different bicycle routes, and ensuring a
consistent identification and setup standard for the signage systems of all bicycle routes.
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The institute conducted the first session of “Basic Training Course on Climate Change
Adaptation” to teach “Climate Change and Climate Disasters”™ and “Overview of Climate Change
Risk Assessment.” Through the basic training course, we aimed to strengthen the adaptation
expertise of personnel in transportation management agencies. Approximately 20 participants
from the MOTC and its affiliated agencies, the High-speed Rail company, and metro companies
attended this training.
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The institute held a presentation and training session on the research results of “Exploring
Traffic Conflicts at Intersections Using Drone Aerial Photography and Al Image Recognition

Technology,” invited 68 traffic safety practitioners to participate, and promoted the application of
analytical tools for diagnosing and improving intersection safety.
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The institute conducted a result briefing session for “Demonstration Project for Integrating
Emerging Technologies into School Traffic Safety Education,” and invited experts and scholars,
central relevant units, county and city government education agencies, and key schools selected
by the Ministry of Education to participate. The session focused on exchanging and discussing the
design content of educational auxiliary software, application technologies, and promotion methods.
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The institute organized an educational training session at the national center for research on
earthquake engineering research “The Development Results of Smart Inspection Technology for
Port Areas Using Drones,” sharing the suitable unmanned aerial vehicles and flight control logic
technology, automated image recognition technology, and the operation of image management and
analysis platform for Taichung Port area. The session also covered the current development status
of smart ports both domestically and internationally. Through the educational training course and
interaction with participating units, the application areas were expanded, enhancing the smart
development of our country’s ports and assisting Taiwan International Ports Corporation in quickly
understanding the usage status of port facilities through automated methods.
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The institute, in collaboration with the China Engineering Consultants, Inc., conducted a
“Professional Capacity Enhancement Training for Traffic Safety Practitioners,” and invited Professor
Chang Chin-Lin from the University of Maryland to teach courses on the U.S. FARS system, expert
advice system for traffic safety improvement strategies, pedestrian safety improvement technologies,
professional training courses for traffic safety personnel, and road traffic safety audits, helping to
improve the professional knowledge and skills of domestic traffic safety practitioners.
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The institute conducted the second session of “Basic Training Course on Climate Change
Adaptation,” teaching the concepts of “Nature-based Solutions (NbS)” and “National Regulations
and Policies.” Through the basic training course, we aimed to strengthen the adaptation expertise
of personnel in transportation management agencies. Approximately 30 participants from the
MOTC and its affiliated agencies, the High-speed Rail company, and metro companies attended this
training.
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The institute, in collaboration with the Taiwan society of ocean Engineering, organized “2023
Harbor Meteorological Observation Operations and Analysis and Application Technology Seminar,”
invited experts and scholars for special lectures and discussions, provided participating units with
an understanding of the recent techniques for collecting and analyzing harbor meteorological
observation data, the actual application situation and future development directions, and promoted
the development of harbor meteorological observation technology and its analytical applications in
the country.

EN NN
MEREEIE A iﬁlﬁﬁJllﬁ ’ er_ﬂ 5 rﬂéﬁwJ E 1’?%%”&1 . 7%"’?*7%L
M EE RS ) FBEAE - K FREEBFRINESRRIETRHAEE K
BIE - REUBBHEEBICRERMICERN MAEEER -

The institute held 2023 educational training session on “Harbor Structure Maintenance
Management System” at Kaohsiung branch of Taiwan International Ports Corporation. The session
covered the refinement of “Inspection and Maintenance Operations Guidelines,” new modules
of "Harbor Structure Maintenance Management System,” and the functions of inspection and
maintenance operations, providing practical explanations and hands-on operation, and helping
port management units implement on-site inspections and maintenance applications.
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The collaborative project of the institute
“Research on Early Warning and Disaster
Prevention Applications of Wave Overtopping on the
Hualien Coastal Highway” won 2023 thesis award
from the the China Road Federation.
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The institute conducted “Hydraulic, Ocean, and Marine Harbor Engineering Business
Exchange Meeting” and invited the Water Resources Planning Institute of the Water Resources
Agency, Ministry of Economic Affairs, the Hydrotech Research Institute, National Taiwan University,
and the Tainan Hydraulics Laboratory, National Cheng Kung University, who have long contributed
to the development of water conservancy, marine, and harbor engineering in Taiwan, to participate
in discussions. Apart from introducing their respective business promotion results, a consensus
was reached on continuous business exchanges and sharing in the future to facilitate the smooth
promotion of their respective businesses.
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The collaborative project between the institute and National Taiwan University, “Research on
the Application of Drone Image Monitoring Technology in Taichung Port Management” won “2023
Engineering Digital Innovation Application Award” from the Chinese Institute of Civil and Hydraulic
Engineering.
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In order to assist with the inspection work of narrow spaces under bridge girders, the
institute held an online promotion of research results. We invited bridge maintenance and
management agencies and professional firms, including National Land management agency,
Ministry of the Interior’'s, Freeway Bureau of the MOTC, Highway Bureauof the MOTC and local
governments. Over 70 participants joined to share and exchange the development results of bridge
inspection tools and field test cases, demonstrating the operation and functions of the tools, and
providing references for bridge maintenance and management agencies to enhance the quality and
safety of bridge inspections.
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Deputy Minister Chen Yen-Po attended and delivered a speech at “Analysis of Electric Buses’
Operational Data and Smart Charging System Presentation,” expressing gratitude for the continued
efforts and support from all sectors in promoting the government’s goal of “Full Electrification of
Urban Buses by 2030,” and emphasizing that the day’'s presentation was an important milestone
in achieving this policy goal. The presentation introduced innovative application and management
services of “Electric Bus Operational Data Analysis and Smart Charging System” and arranged
a technical visit to Zhongxing bus Beishike Station to demonstrate the construction results and
practical benefits of the smart charging system.
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The institute and the Chinese Institute of Transportation jointly organized “Future Research
Topics of Major Transportation Policies” session at the 2023 annual meeting and international
academic conference, and planned for 8 sessions. Deputy Minister Hu Hsiang-Ling attended and
delivered a speech, exchanging views with experts and scholars on future challenges of major
transportation policies to provide references for the MOTC and directions for innovative research in
the transportation field.
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The “Planning and Verification of the 5G-AloT
Smart Transportation Digital Nerve Center”
project won “2023 Outstanding Transportation
Project Award” from the Chinese Institute of
Transportation.
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The institute project “Intelligent image
recognition analyses for wave overtopping on
coastal highway” was awarded “Excellence in
Performance” award by the Disaster Management
Society of Taiwan in “2023 Reward Activities.”
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Held the 4th meeting of “Kaohsiung International Airport Access Road Improvement Planning

Platform,” invited the Ministry of Interior’'s National Land Management Agency , the MOTC's
Department Navigation and Aviation , Department of Railways,Highways,and Road Safety, the
Civil Aviation Administration, Freeway Bureau, Highway Bureau , Kaohsiung City government,
and Legislator Lai Jui-Lung’s office to track the implementation of previous meeting resolutions
and jointly discussed the subsequent directions for Kaohsiung International Airport access road
improvement, reaching a consensus during the meeting.
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Under the direction of the MOTC, we drafted a new public transport plan and reported the
content to the minister on December 11, 2023. After revising the relevant content according to
the minister’s instructions, we submitted the revised draft of "Highway Public Transportation
Sustainability and Mobility Equality Plan (2025-2028)" to the MOTC on December 22, 2023. The
ministry has requested the Executive Yuan to approve it as of January 2, 2024.
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Held the 30th meeting of Taoyuan aerotropolis core project “External Transportation System”
working group, continued to track the implementation progress of previous meeting resolutions
and discussed cases such as “Cancellation of the Ramp on Hangxiang Road of National Highway
No. 1A Recommended by Taoyuan International Airport Co., Ltd.,” “"Addition of a Cargo Connection
Road on National Highway No. 1A,” and “Coordination of the Interface between the Third Runway
and Infrastructure Project of Taoyuan International Airport and the New Taiwan Route 15 Project”
to ensure the smooth promotion and expected benefits of each project.

DETHBRTEARTTER TEATIERETANES RS BREREQ -

@ Kaohsiung City government and the institute completed the signing authorization of “Universal
Taxi Reservation Integration System.”
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The institute held the “Drone Immersive Experience - the MOTC's Drone R&D and
Application Results Presentation,” showcasing the research and application results of drone
technology industry group in the transportation field, and awarded certificates to members of the
MOTC's Mulan drone team, and presented awards to the winning teams of “Creative Application
Competition of Drones in the Transportation Field.”
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Appendix: Annual Research Project
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Project Title

A Series of Studies on the Overall Transportation Planning of
Eastern Taiwan (2/3)-Intercity Travel Supply and Demand Forecast
Analysis

WIREERESITERERMIT (1/2) —fmAEWRimRibZ

Research on Capacity Analysis of Intercity Railways and Its

2 SRR Applicatigns [1/2]‘— Rail Capacity Model for the Classification Yard
and Terminal Station
3 B A S B R MR B R A S R \';::i(:sllusdy of the Public Charger’s Demand Assessment for Electric
4 BRABRRBIEERERREKESWTZHIE (1/3) Analysis of Traffic Capacity and Level of Service of Freeway Weaving
— BARIPREG Segments(1/3) - Typical Segments
5 SRR S R G A T IRRE (112456 ) Maintenance Service of the Transportation Planning Support
System (2023)
6 1M1-112FEEABREANTEEE (THCS ) BEF[EAFuL#E | 2023Taiwan Highway Capacity Analysis Software and Website
EHEERS (11265%) Promotion and Maintenance Service
7 H—RARBRSERE (HTSS) BB RE (1/2) Development Planning for the New Generation Highway Traffic
—DhEE&ET System Simulation (HTSS) Model (1/2) - Functional Design
8 BB (T T AR S TR A A AR BT (V) Ar1 Intt‘agrated Technical Plann‘ing and Evaluation of Upgrading and
Diversifying Island Round Cycling Routes (IV)
9 107111 Em 5t = e Observations of Inter-city Transportation Growth and Decline from
2018 to 2022
10 11 2 2 0 e A B L8\ B S R Y s M (L AT Observa.tions on the Trip Characteristics of Freeway and Railway of
2023 Chinese New Year Holidays
1 FRE TEEI A DB H N RGBS EHEERXEST | The Impact and Responding Plan of the Decreasing Working Age
= Population in Taiwan
12 D "Bicycle_Commuting Route Demonstration Project” - Taipei
metropolitan area
3y N Exploration of Transportation System Improvement Measures in the
i[5 JE RIS 4 . o
13 FrLT R RB M R Ak S R AR Vicinity of Wugu District, New Taipei City: A Preliminary Study
14 TR R Y, 2 A A T B S N B T S A Reliab_ility aT\d Capa_city Bo_ttlenecl_( Improve_rnent Analysis of the
Kaohsiung Circular Light Rail Full Line Operation
15 S e R B S P AR AR R R A Conceptual F’lan for the Overall Traffic Network on Both Sides of
the Dahan River
16 [ PR R AR B 2 38 R IR aT Study on Carbon Deduction of International Civil Aviation Industry
17 2L T EBIE AR | A R A (I:/::azigtzzining and Data Analyzing of International Maritime Database
18 N2 T RSB | AR R AT Maintaining and Data Analyzing of International Air Transportation
Database of 2023
B e 15 B (RS D A R B R AR B T (1/2) — A International'Airport Operatio.n Simulation Analysi§ Softwalre
19 AN PN System Planning and Construction (1/2)-System Planning, Design
FRBIRR A ELEREE B ST ’ :
and Software Unit Establishment
20 R B A B B A B T 8 S 3 RS A Study on Developing Market Analysis Methods for International

Airports through the Use of Big Data Technology
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KEBENEG BN LB REB M (1/2) —fE
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Project Title

Research on Maritime and Port Information Integration and Digital
Development Framework in Taiwan(1/2)- Survey on digitization and
Development Blueprint of Maritime and Port Industry Ecosystem

BEHBDEBUD S RETECEE (1/2) —#EHMA
DERET S HEIRIE RS

Construction of railway supply and demand diagnosis digital twin
software platform (1/2)-Planning of prototype architecture of
railway digital twin software platform

7 T EBSEERE . BURIR R

Exploration of expanded sources for the data in the “International
Sea Freight Database”

A BB ARSI IR K B R RB B R

Discussion on the Environmentally Sustainable Development Trend
of Asia-Pacific International Hub Airport after the Pandemic

PR B O R B e R A MBS

Status and Development of International Port Collaborative
Decision Making System

BYBTHERE  ZRRABBKRCBITERRDITRE

Establishing Bike Accident Analysis and Improvement Strategies of

2 = cycling routes
IS N MR B A 57 50 2T 2 S 4 4 B 4 ) Appli}cation Scenariosland Pilot Run of erhicl.e and Pedestrians
27 . Traffic Flow Information Using UAV Aerial Videography (3/3) -
(3/3) —RIXREEKEO ; . ; ;
Diagonal Intersections and Multi-Fork Intersections
o - v . Evaluation of the Trial Operation of Large Vehicles Installed with
28 ﬁﬁiﬁ%ﬁ&Iéﬁ?ﬁ%ﬁfﬁb%ﬁZﬁE1?@ﬁﬁ}ﬁxﬂ(#{ﬁ Active Warning Assist Sypstem (2/4): Pilgc])t testing of Assessment
(2/4) : THEFEZESRH
Methods
| TSR mm s s () — | e S Tehlesy i Scheal Tt oty
BB BISAF R Sen t P
teaching assistant software
30 FER AT SR ED MRS S RBRKEE (3/4) —1TEREE | Applying Artificial Intelligent Method for Exploring Risk-prone Road
EHEERBERITROMN Section (3/4) -Aberrant Events and Risky Driving Behavior Analysis
P BRI T B E R AR B S (1/2) —% A stuqy on. Appllication of Safety Performance Management by
31 = o £ Objectives in Railway State Safety Program (1/2): Development of
2IERRE R E R DT : .
Safety Indicators and Data Analysis
o | EREm Rz Ea s () | T Ol o Tt S Eraneing oy cutne o
—JEESETIEEREA (1) e ) PP
Municipality (I1)
13 IREEIEERG B R EHIERTREI L EAEEEEE | Project to Review Route-Based Costing Systems and Developing
5TE (2/2) Software Applications for Bus Services Industry (2/2)
o | mEoEEBCERET G () —mame | [Nl Hlon Spwater i maere it i
BT R B EEE RS g J g
Resume Management System for Onboard Devices
35 EEPRA RS (2/2) — R BRI B Imple'ment the Contrjact Sys'te'm o.f Accessible Taxis (2/2) - The
Effectiveness and Service Optimization
” I1ISO55001 BB IZ B ASEE ESHEEH 2MIE (1/3) | AStudy on Implementation of Railway Asset Management Practices
— HEZe M N through 1SO 55001(1/3)-Establishment for Framework
37 T B R S I IR K A P_reliminary Study (_)n Ffu_"war_d-looking Trends of Freight Delivery-
Environmental Sustainability Field
38 B A A B AR A IR AR (2/2) —Z9KIRE) Planning of Decision Support System for Transportation Operations

and Management Division (1/2) - Architecture planning




Bt

Project Title

Exploration of the Operating Difficulties and Post-Pandemic

39 (B0 78 R A 8 R 1 B 1R IR B R IR R Revitalization Measures for National Highway Passenger
Transportation
40 KEATEEHEEEIREES (1/2) —#FZEHIEE(E | Study of Artificial Intelligence Traffic Signal Control (1/2)- Urban
BRmAE RIS RN R Main Roads and Highway Interchange Areas Implementation
4 AR TRRISERLRBE (1/2) —RBERMRE| | Proof-of-Service for UAS Delivery in Rural Areas (1/2) - Service
HAKBE Model Planning and System Development
SOBTERE (MaaS) Polia (e BEL= % (1/2) A Study of Mobi‘lity as a Servic-e [Maa;l lDislcussion with (?r0§s—
42 e P Border Cooperation and Application Optimization (1/2) - Application
— FEFR R B B8 oraer - .
Discussion and Implement Planning
43 5 G £ A B e TS — T AE i FE B Const.ruction of I.SG intellige‘nt transportation digital nerve center -
Function Expansion and Refinement
N O S e v = a T t t- issi d h duction i
BEIT A E R RADT s | [P 0 o g v i
4t 16 (1/2) —BEF T REHERE S N FTH ISR (1/2) . . )
% - constructing the net-zero emissions evaluation model and
evaluating the effectiveness of 2022 action plan
NN . N . " Research on the promotion mechanism of low-carbon
(BB RIEBESE 2T (1/2) —REBEZFEHERCER ) . .
45 o transportation zones (1/2) - evaluation and supporting measures
for implementation
4 NS T A R S R (L S A 22 AT C.?se studies of enhancing highway system’s adaptive capabilities to
climate change
TR ST () TEEEA S (1/2) — BmE ConstrAuction th§ Professional adapta}bility oAf Tr-ansportatio‘n
47 . = Governing Authority (Agency) (1/2) - Topic Investigation & Analysis
TR GRIZAR B .
and Course Planning.
o O BB A e O e E| 2 AT The.devel-opment of guideli'ne.s for the imp.act of .intersection
48 ST L g traffic environment characteristics on air quality and improvement
(1/2) —AEFEREREE ) o .
measures (1/2) - investigation plan and data collection
AT 4515 12 R S T L T (8 B B B M Anal}/2|ng the Highlights of the Cllm.ate Change Response Act
49 and its Sub-Laws and Recommendations for the Transportation
Authorities
50 R LA s S AT B A Preliminary }.:’lanning 'for the Discussion on Enhancing Railway
System’s Adaptive Capacity
LR B A R R R S SR 5B (2/2) — 2ok A Preliminary Discussign on the Planninngf the Decisioh Support
51 - System for Transportation Energy and Environment Division (2/2) -
FRE . .
Architecture Planning
52 B 2 87 B B R e SRS Prelinjinary. Study on Data Sour-ces and Estimation Methods for
Electric Vehicle Energy Consumption.
53 2B AR B A A TR S S The_ Study on Journals related to Transportation Energy and
Environment (2023)
54 SEEIEPFIE A IS0 140905 & & B M R IIE#EZ )& %57 | Discussion on the Introduction of ISO 14090 Climate Change
PSS e Adaptation Series Standards in the Transportation Sector
55 FER LB RAARNBR T REEEEAR A HRIZEZBEE | Preliminary Study on Applying Nature-based Solutions to Mitigate

R

Climate Change Impact to Railway and Highway System
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BRREBNZE MR T AN {EFER R B

Project Title

Value-Added Application and Technology Transfer of Detection Tools
for Narrow Spaces at The Bridge Bottom.

BEEBEBIEEAMICHE (1/3) —Z=HERENEZE
LG BB e Bl R R

The Research on Port Area Image Intelligent Recognition
Technology (1/3) - Development of Spatial Infrastructure Data
Construction and Image Inspection and Monitoring Application
Technology.

FE R %2 8 8 B A B Als FI BB A B B2 Bi3 02 3% O A 5
(2/4) —REBIHIRE

Intelligent Image Recognition Analyses for Wave Overtopping on
Coastal Highways and Seawalls (2/4) - Image Recognition of Wave
Overtopping in The Nighttime.

BRITDUEEER M HBEEE (2/4) —RESEE
[EE

Maintenance and Advancing of Sea Meteorology Prediction
Simulation System (2/4) -Establishing Kaohsiung Seas Module.

EEBRIRE MRS ELEE (2/4) —B(ORFKHBIER
[EE

Maintenance and Improvement of The Harbor Environmental
Information System (2/4) - Optimization of Decision Support
Information Modules.

AR BT B R R DA RSB R =T E (2/4)

Performance Assessment on Geotextile Protection Construction

61 R B B S R R A Me.thod (2/4)- Establishment and Analysis of Numerical Model for
Bridge Foundation Scour.
754 T T 1 A S TS o A RO B (L S ET AT 2 )4 Prel|m|rTary Exploration -of The ‘Fea5|b|l|ty -of Applying Grou-nd
62 o Penetrating Radar to Provincial Highways Maintenance Inspection
and Al Intelligent Recognition.
. wn s o e s sm | A Prelimi Stud the D L i Applied t
63 EMSREXBRGAREBENBIOORERIRZ IR Geor:\irlpnr:c;lr::;irc};l Id:nti):‘icoaTion :f Slj;epby I":/IE:JIl«tri]—llghgasep';r)1dlItillulti(j
(2/2) —ARBRIRTTIERABIBIR S AR A 2R : -
Scale Images (2/2) - Probe on Image Processing and Applicability.
N . o s " _ Investigation of Corrosive Environments for Metal Materials in
1126 2276 b [ < B A7 o) 2 AR IR 5 5 Bk o) <5 o8 R gt ML At . . . )
b4 o Taiwan Region in 2023 and Correlation Analysis of Carbon Steel
E .
Alloy and Corrosion Factors.
SR B R BRI (2/4) — BRI A AR Improved In‘spection and ‘Detectio-n of Harbor structures [2/4] -
65 SRV N New-Emerging Technologies Applied to Inspection and Detection
SHRFBKE ORI (F ) S
Operations of Wharf Facilities.
N . . s — s s Refi t for Seismic Liquefaction Risk A t Model f
o6 S T LT SR (2/5) — Bt efinement for e‘lsmlc ique .:-fc |.0n isk Assessment Model for
Port Area (2/5)-Refinement of Taipei Port Model.
67 26 AR O T st E 2023 Harbor & Marine Technology Center Journal Research Plan.
8 e R een Wind Ob.servation and Data Statistical Analysis in Taiwan
Commercial Ports.
49 S B o B B S AT ';i;llisObsewation and Data Statistical Analysis in Taiwan Commercial
70 N e Wave Ob.servation and Data Statistical Analysis in Taiwan
Commercial Ports.
7 B Y waer Current Observation and Data Statistical Analysis in Taiwan

Commercial Ports.




BEMTEBRRENERR (2/4) —BEBOEBR

Project Title

Application of Smart Aviation Safety and Marine Meteorological

72 S A Infor.maFion F2/4] - Analysis of Marine Meteorological Observation
Applications in Smart Ports.
73 = S AT SR A (1/3) — EERELE A Taichung Port ngh-Frequency.Radar S|gnal Application Analysis
(1/3) - Surface Current Observation Analysis.
P o TS A B e R 4 B0 RS (2/4) — PAOE Applicafion .Re.f,earch on Environme.ntctal N!onitoring by Microwave
74 R e Radar in Taipei Port Area (2/4)-Optimization of Microwave Radar
ERRERAIRATE . .
Marine Observation Technology.
Preliminary Study on Underwater Inspection Technology in Port
75 BRI TKERAMRIEE (1/3) — K NKERAT AR Area (1/3)-Analysis and Discussion on Underwater Inspection
Technology.
76 TR (1/3) —RRERREE Wave .Attenuation Experiment of Hualien Port (1/3) - Experiment
Planning and Implementation.
77 RAMEEERER (1/3) —RBEMKKITRA IR | Long Period Wave Flume Tests(1/3) - A Study on Hydraulic Model
= Test of Long Period Waves.
78 S5 S BRI e S IR Digital _Managerr?ent Planning for Marine Meteorological
Observation Operations.
- I, . . The Impact Assessment of Detached Breakwater Crest Level on
BEER KB SR AOIOD SR BT : e .
79 BRI KB B AR S B2 B i Sediment Siltation Efficiency Behind The Breakwaters.
80 PSS AR AT « R | B A Impact Ase5§ment of Marine Weather Wind and Wave Warning
Mechanisms in Ports.
N N N - Planning of Administrative Decision-making Supportive System for
7 ) eSSk —2R # - X X
81 AR R LRIERRRR B (2/2) —ZRBHRE Harbor & Marine Technology Center (2/2) - Architecture Planning.
82 R e A A B e T e S e T A Forecasting Wa.ve Heights Models Within Hualien Harbor by Using
Back-Propagation Neural Network.
83 T AL A AR R U B B R S Adjustr_nent and E)_(ploration of Simulation Parameters for The Wave
Model in The Hualien Sea Area.
84 EE RS ~ Bk R LS R S A An'alysis of Marine Meteoro.Logical Characteristics in the Ports of
Beigan, Juguang, and Dongyin in Matsu.
85 JBL D BOR R E R ERE S AT BTN Study on The Accuracy of Wind and Wave Simulation Data.
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