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Message from the Director General

01. Message from the Director
General

The Ministry of Transportation and Communications takes
the "People-oriented Transportation” centered on serving the people
as its administrative vision, and takes "Safety,” "Efficiency,” "Quality”
and "Eco-green” as the current four major policies of administration.
In simple terms, the Ministry of Transportation and Communications
upholds the administration attitude of “Doing Practical Works,
Connecting with People, and Making People Feel the Effects”
as the administration goal of the current efforts to provide safe,
efficient, high-quality, and environmentally sustainable eco-green
transportation services, put the people’s feelings first and work hard
towards the direction of "Walking with People” and “Connecting for
the Common Good" to become a Ministry capable of “Connecting”
and “"Communicating.”

As the think tank of the Ministry of Transportation and
Communications for a long period of time, the Institute of
Transportation (I0T) undertakes three major duties, including
supporting the Ministry of Transportation and Communications
in formulating transportation policies and driving technological
innovation and application, assisting subordinate agencies and
local governments in implementing transportation policies, and
combining all sectors of industry and academia to expand the
promotion energy, as well as establishing transportation system
technological standards and information platforms, and conducting
talent cultivation. All colleagues of the Institute of Transportation
(10T) shall self-encourage ourselves based on "Professional
Navigation, Pursuit of Excellence” as the team’s consensus, and
research on the three aspects of “Policy, Foresight, and Foundation”
as innovative thinking and deepening professional skills, while
taking the sustainable development directions of economic
development, environmental conservation and social equity into
account, making good use of and integrating the latest information
and communication technologies to effectively support the Ministry
of Transportation and Communications in improving the safety and
service quality of the overall transportation system.

Looking back on the past year, under the guidance of the
Ministry of Transportation and Communications, the IOT has actively
promoted the "Transportation Technology and Industry Committee
- UAV Technology Industry Group” related action plans, including
“Preliminary Research on Promoting our Country's UAV Technology
Industry”, "UAV Integration Pilot Program™ and "UAV Creative
Application Competition ,” etc., to promote the development of the
UAV industry and expand the application of UAVs in the transportation
sector. It has also assisted the Ministry of Transportation and
Communications in the integrated marketing of the "2020
Transportation Policy White Paper” and produced promotional
animation videos, to assist in public communication, and enable the
public to have a deeper understanding of the government’s current
and future transportation administration directions. Furthermore,
I0T has been continuing to take on responsibility of serving as the
contact point to the APEC Transportation Working Group(TPT-WG),
and served as the secretariats of several task forces supporting
MOTC, including the Green Transportation Working Group of the
National Sustainable Development Committee under Executive
Yuan, the Transportation Fare Rate Committee of the Ministry
of Transportation and Communications, the Ground Access
Transportation System Working Group of the Taoyuan Aerotropolis,
and Comprehensive Planning group and Information group under
the Bicycle Supervision Working Group, These tough tasks fully
demonstrate the I0T's role as the transportation professional think
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tank. In conclusion, facing up the four major administration policies

promulgated by the Ministry of Transportation and Communications,

the 10T has successively completed major of related projects,
including:

(1) Safety-related Projects: Completed the draft of “Directions
for Bridge Maintenance and Management Operations,”
and promulgated by the Executive Yuan on July 21, 2020,
completed the "Accident Collision Type Oriented Intersection
Design Example,”and completed the practical operation
instructions and case description of the railway safety
assurance, to assist the Taiwan Railway Administration and
domestic railway operating units to improve the practices
of the Railway Safety Management System, completed the
"Traffic Event Integration and Information Circulation Service
Platform” for Kaohsiung City and Tainan City, to assist the county
and city government transportation competent authorities to
improve the efficiency of traffic event management, continue the
implementation of track fastener defective identification system
using the artificial intelligence image recognition technology to
improve track inspection and management efficiency, assisted
Taiwan International Ports Corporation to research and develop
the harbor structure maintenance management manual and
improve the harbor structure maintenance management
system, cooperated with the Executive Yuan's "Ocean Taiwan”
policy, completed the development of marine meteorological
information web pages for various commercial ports and QR
Code functions, to provide people with easy access to inquiries
and applications when engaging in marine activities, as well as
completed the "Marine and Transportation Disaster Prevention
Technology Research” and the "Offshore Wind Power Subsea
Engineering Technology Research and Development Project” to
promote the development of harbor area and enhance the safety
of ship navigation.

(2) Efficiency-related Projects: Assisted the Ministry of Transportation
and Communications in conducting the "Kaohsiung
Intercontinental Container Terminal Access Traffic Improvement
Project,” continued to develop and improve the project evaluation
tools, completed the analysis of the capacity and reliability of the
A, B-Type Right-of-Way of the light rail system, compiled the
"Reference Manual for MRT Network Planning and Design,”
completed the domestic driving cost survey and analysis,
completed the Integrated Overall Development Planning of
Commercial Ports (2022-2026), proposed policies for the
international and domestic commercial port response strategies
and medium - to long-term development, continued to maintain
and update the international maritime and air transportation
database and strengthen statistical analysis functions, completed
the "Research on the Application of Digitization and Blockchain
Technology in the Operation Chain of Container Transportation,”
and applied Artificial Intelligence (Al) technology to perform
adaptive signal control testing and benefit evaluation.

(3) Quality-related Projects: Completed the “Series Study on the
Southern-Taiwan Regional Overall Transportation Planning
Series(2/2) - Supply and Demand Forecast and Development
Strategy Analysis,” started the Trip Characteristics and Screen
Line Traffic Volume survey of the Central Taiwan Regional
Overall Transportation Planning Series Study, continued to
promote the "Ministry of Transportation and Communications
Subsidizes the Academia to Establish Regional Transportation
Development and Research Center Project (2019-2020)",
combined with six Regional Centers to jointly organize the results
presentation with the topics of "Sound Public Transportation
Environment in Remote Rural (Off-shore Islands)” and “"Review
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Message from the Director General

and Planning of Improving the Public Transportation Passenger
Volume Strategies in Urban Areas,” completed the research
and planning of the "Highway Public Transportation Service
Upgrade Project (2021-2024)" and approved by the Executive
Yuan for implementation, completed the research project
of the "Transfer Time Gap Evaluation and Enhancement
Mechanism for Taiwan Railways, Taiwan High Speed Rail, and
Their Shuttle Buses,” promoted the trial of "i-Taxi - Reservation
Accessible Taxi Service” and promoted the application project,
continued to cooperate with the Kaohsiung City Government
to promote Mobility as a Service (MaaS) 2.0 project, completed
the compilation of Harbor Structure Design cases (wharfs,
breakwaters), and assisted the Lienchiang County Government
to complete the "Future Development and Construction Project
of the Domestic Commercial Ports (2017-2021) - Matsu Port
Construction Project.”

(4) Eco-green-related Projects: Assisted the Ministry of
Transportation and Communications in implementing the
4-year (2020-2023) “Plan of Upgrading and Diversifying Island
Round Cycling Routes Integration and Promotion,” assisted the
Ministry of Transportation and Communications in formulating
the "2030 Electric Bus Promotion Strategy” and “Guidelines of
Electric Bus Demonstration Project Subsidies by the Ministry
of Transportation and Communications,” to assist the Ministry
of Transportation and Communications jointly with relevant
departments to actively promote the Phase-1 (2016-2020) of
the greenhouse gas reduction by the transportation sector
and achieve the target ahead of time, and cooperated with the
Executive Yuan to negotiate the Phase-2 reduction target for
all sectors, and assisted the Ministry of Transportation and
Communications in researching and discussing the reduction
target of the transportation sector; which has been adopted by the
Executive Yuan, and continued to improve the "Prediction System
for the Impact of Ship Emissions on Air Quality in the Waters and
Port Areas Near Taiwan" to establish real-time emission data of
Taiwan's emission sources and the ship emission prediction by
the region of sea areas, to provide the reference for the Maritime
and Port Bureau, Taiwan International Ports Corporation to
carry out the air pollution control measures, and jointly maintain
environmental sustainability.

Looking to the future, cooperating with the organizational
and functional adjustments of the Ministry of Transportation and
Communications and the Institute of Transportation, the 10T will
continue to play and strengthen the role as the think tank of the
Ministry of Transportation and Communications, and continue to
improve the core tasks of fundamental research for transportation,
forward-looking technology research and development, and
supporting the transportation policy planning to enhance the
research and planning of major policies and the strength of decision-
making support. Furthermore, under the guidance of the "2020
Transportation Policy White Paper,” we will continue to pay attention
to international trends and strengthen sea and air transportation
planning capabilities, as well as the research of transportation
safety, public transportation, intelligent transportation, green
transportation, disaster prevention and adaptation, to support
transportation administration and technological innovation and
promote the development of the transportation technology industry,
laying a solid foundation for the excellent quality upgrade of our
Country's transportation services.

Institute of Transportation, MOTC
Director General

Lin, Cli—Kuwo
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Transportation Planning Board (Temporary Organization)

ERFTTAT (BR S AIBM ST & 6 B R E R4 E)

Institute of Transportation (The Transportation Planning Board and the Institute of Traffic Research were merged and restructured into a formal branch of the government)
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Organization and Functions

C by

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 Ministry
of Transportation and Communications established the
Transportation Planning Board on August 1, 1970. Over a period
of fourteen years since its inception, the Transportation Planning
Board had completed a number of planning projects. Notable
examples of such projects include: Taiwan Area Integrated
Transportation Systems Planning Study; Plan for Integration
of Freeway Interchanges and Connecting Highway Systems;
Preliminary Plan of Taipei Area Public Transportation Systems;
Taipei City Area Railway Improvement Plan; Plan of Taipei
Metropolitan Area MRT System; 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.

884F
7B18
1999/07/01

SEERBIFTRA 2 A~ FTBRE B

Added a Deputy Director-General to two Deputy Director-Generals, added the Interdisciplinary Research Division

BB AT ZE RO
(REATBE AT - WHI0F8H 1 BRI HE AL

Added Center of Harbor and Maritime Technology(Reorganized from the Institute of
Harbor and Maritime Technology of former Taiwan Provincial Government, and has been
included as an external agency of the Institute since August 1, 2001)
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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 intelligence 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
adjustment of government functions, the Institute of Harbor
and Maritime Technology has become affiliated to the Institute
of Transportation and renamed as Harbor and Maritime
Technology Center . 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 Harbor and Maritime Technology Center 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.




Organization and Functions
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KL BESE  E TR - ERTD The Instiltute of Transportati.on comprises sever? divisigns
o 4 e T PN : and a Secretariat, a Personnel Office, and an Accounting Office.
EwicEEE  ERE - SarivoEaREE The seven divisions include Planning, Engineering, Operations
TR R Ot 7EZEFS B AL » MIWER «~ A and Management, Safety, Information Systems, Interdisciplinary
= ST o RBAFTAAGEE 0 4R Research and the Harbor and Maritime Technology Center.

o s oy According to the organization act of the Institute, the total
HIERET177A - HEERE151TA (B AES authorized staff is 177 and the budgetary staff is 152 (including

A FT s TAEEEEHEI8A) o 3 contracted research employees and 18 technicians, office
workers and drivers).
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According to Article 2 of the organization act of the

Institute, the missions of the Institute are as follows:

1. Studying transportation policies and providing
suggestions;

2. Coordinating planning, evaluation and project
programming of transportation systems;

3. Studying the interrelationships among
transportation development, political functions,
socio-economic activities, and national defense;

4. Designing, researching and developing
transportation engineering;

5. Studying the efficiency of transportation systems
operation and management;

6. Studying and planning of transportation safety;

7. Applications of transportation research findings and
guidance;

8. Liaison and cooperation of local and foreign
transportation research;

9. Collection, compilation, translation and
dissemination of transportation information;

10. Studying harbor and Maritime technologies and
providing suggestions;

11. Other matters related to transportation research.
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Lin, Chi-Kuo

Organization of the Institute is shown below:

E“ ﬁﬁ 5 Deputy Director General EU ﬁﬁ % Deputy Director General

== PN

Huang, Hsin-Hsun Chen, Tien-Tsyh

FRARAR

Su, Cheng-Wei

= . . S a e
7F7FH§ Lin, Li-Man ?/ﬂ%\ Lee, Shu-Hwui arﬁ%% Hsu, Cheng-Yen
Director of Personnel Office Director of Secretariat Director of Accounting Office
P == - = = .
= Z~ 1sal, LI-[Aun X / ang, uen-Yuan X |IFH 2 ang, Kal-Kuo
2217 % Tsai, Li-Hung SRS Chang, Shuen-Vi 3EBAE chang, Kai-k
Director of Harbor Director of Director of

and Marine Technology Center  Transportation Planning Division Transportation Safety Division

(un}
EinAl Tsaur, Ray-Her
Director of Public Relation Office

FrEM Hsu, Shu-Keng

Director of Transportation
Engineering Division

- . = \: . A .
FRELZE Chen, Chi-Hwa SEE wy, Tung-Ling &l a0 Tseng, Pei-Ju
Director of Director of Director of
Transportation Operations Transportation Information Interdisciplinary Research
& Management Division Systems Division Division
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P& Director General #A#&[Eg Lin, Chi-Kuo

HFT=Deputy Director General R EfiEE Huang, Hsin-Hsun EFf&Deputy Director General i HB% Chen, Tien-Tsyh

FAEFUEChief Secretary BFPRHE Su, Cheng-Wei



Organization and Functions

AZEZE FAT Director of Personnel Office =2 Z1T Director of Secretariat
MIZE Lin, Li-Man Z=HEE Lee, Shu-Hwui

FEVEFATRFT O A

Director of Harbor and Marine Technology Center

ZFE5TZ EAF Director of Accounting Office /AFAZ AT Director of Public Relation Office
5F#22 Hsu, Cheng-Yen B 150 Tsaur, Ray-Her
#2377 Tsai, Li-Hung

EwrtEE AR EmiaE dk B IEE AR
Director of Transportation Safety Division Director of Transportation Engineering Division
FZE# Hsu, Shu-Keng

Director ofTransportation Planning Division
5R%%k Chang, Shuen-Yuan 5RBHEI Chang, Kai-Kuo

B ERE ER EmEiE AR REpdrE AR
Director of Transportation Information Director of Interdisciplinary Research Division
Z{MHN Tseng, Pei-Ju

Director of Transportation Operations &
Systems Division

Management Division
REZE Wu, Tung-Ling

fEEFE Chen, Chi-Hwa
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Main Scheme of Annual Research

109 FE 2 ARPFTRNEEEN—4 » BEE6H 1+ The year 2020 was a fruitful year for the |OT. The main
DN FEEF AT foanOL\JAa;;research themes of six Groups and one Center are as
(EEREEEHM A n Improve the Overall Transportation

Planning

IREWAR ST - BESETETIA
{EBITERA  UE2ERERRRERLBESR
sty TRIZS . improve project evaluation tools, optimize bike route networks,
Rt ERFETREMAT and do so with the vision of improving overall transportation
development. The main themes of the annual research of the

Sh = == =i
1 '#}J#IE I“_—“Eﬁéiﬁiﬁ' = Transportation Planning Division are as follows:

Fel

Conduct comprehensive transportation planning research,

(1) BymERE (EREeF) ERHERE 1. Conduct Regional Transportation Planning

= (== (H == B384 , 322 iy 53
2> N09FTERRTRTDRIAANT - BRI (1) Establish the Transportation Demand Model for the

AN EZ R ERALE A o Southern Taiwan Region (Yunlin, Chiayi, Tainan, Kaohsiung

and Pingtung), complete the prediction and analysis

(2) =R (HPERE) BEEEMRER of supply and demand in 2020, and have an in-depth
BITFZS » 1094F Do it R RO %78 understanding of the supply and demand problems of

N N — important road corridors in the Region.
A~ 2B BB OB RS AN ENS o

(2) Conducted series of studies on the overall transportation

St planning of the Central Taiwan Region (Miaoli, Taichung,
Z'EJEB-I-EH:F{EI'E{ Changhua, Nantou and Yunlin), and has completed the
(1) PHE100F BRI A BN EEss analysis and prediction of socioeconomic development,
division of traffic sections and construction of transportation

o ETERRBSERRARRER Y system road network in 2020.

PN ANNT, FW =
REENI IR EERE ©
° B 2. Improve Project Evaluation Tools

(2) 109F EHHEA  BAURIBEHNRAZRE (1) Manage the maintenance and update of the 2020
NAuSEEERE  EEomEN AR Transportation Planning Integrated Database, and conduct
DATEREE » SR 3S v S 2| T S B g the discussion and definition of the functionaAL positioning

o . for the future development of the Transportation Planning
{ERREAMEE @ WiRFTiR:] =EEERE Support System.

FH TENRGR  ESTREREE

(2) Manage the application research on the capacity and

EFERERTIEE - reliability of A, B-Type Right-of-Way light rail systems
in 2020, construct analysis models and develop analysis
(3) PR S EAKIEBIIELFONERECE software, organize three training sessions for software

N N o NN N operation exercises and promotion, and expand the
AR sgAl L . . . .
TEMTRT - B 3EEER QM EEA compilation of the "Light Rail Volume" of "Taiwan Railway
ZAEBRIRIZKEDTITIE ° Capacity Manual,"and complete the series of studies on the
overall capacity of Taiwan's railways step by step.

(4) SHERREERERERIZELTEZER -

(3) Manage the traffic characteristics survey in the non-isolated

Wws] TREERARZISETFM, o BREHT merging areas for on-ramp and non-isolated diverging
T 75 T I e S G B B PR 4 FE 1 7 JE areas for off-ramp of the expressway, and establish the

w NP R capacity and level of service analysis methods of the non-
° S =t A 4
B o LESMIREHE TR E BB TR isolated on-ramp and non-isolated off-ramp types.
2SR B IE B HEEIREE &S -
MBS EDRIRE IR RIS (4) Compile the "Rapid Transit Network Planning Manual”
according to the planning process and evaluation criteria

3.2t E ?TEE'%'%E%*‘E jﬁ% ﬁﬂgﬁ&ﬁ for MRT network planning, to provide Local Governments

as the application basis for the overall rapid transit network

(1) BEZIBEATIR T RS BT RERES planning. In addition, it also proposes suggestions on
TCIERAREREESEEIETE (109~112F) | the items and indicators when the Central Competent
= = Authorities conducts the review of the MRT network
W AR BRI AF BITHIRAHE(LIRE B olanning report.
2 HEREEAEE - (b BT RN
B M BT M o 3. Optimize the Island Round Cycling Route Network and

expand the route map information

(1) Assist the Ministry of Transportation and Communications
in researching and proposing the "Plan of Upgrading and
Diversifying Island Round Cycling Routes Integration and
Promotion (2020-2023)," and plan the cycling route network
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optimization items and schedule for the next four years,
for implementation by the right-of-way authority, and
strengthen the safety and friendliness of the Cycling Route
Network.

(2) Research and propose international and localized
diversified leisure cycling routes for the responsible
authority to improve in the next four years and the tourism
department to conduct marketing promotion, to promote
the development of cycling and tourism industries. Seven
diversified leisure cycling routes have been completed
in 2020 and it is expected to continue in managing the
remaining nine diversified leisure cycling routes in 2021.

(3) Merged the I0T's website “Taiwan Cycling Route" and the
Tourism Bureau's website "Taiwan Bike" into the "Taiwan
Cycling Tourism™ website, and transferred to the Tourism
Bureau for follow-up maintenance on December 15, 2020.

Enhance the Development of
Marine, Air and Land (Rail, Bridge)

Transportation

Sea and air transportation are important transportation
modes of external connection for our Country, and the
establishment of the marine and air transportation hubs is
the vision of our Country’s marine and air transportation
development; furthermore, rail transportation also requires
advanced technology to improve operational efficiency. The main
themes of the annual research of the Transportation Engineering
Division are as follows:

1. Grasp the Development Trend of International Marine
and Air Transportation

(1) Continue maintaining and updating the international marine
and air transport database, to provide the application for
decision-making through quantitative data analysis. In
terms of results on the part of marine transportation,
provide the global container route data required by the
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Maritime and Port Bureau and Taiwan International
Ports Corporation in policy evaluation, such as global
container route trend analysis, intercontinental trade
route deployment trend analysis, Far East main route and
regional route deployment trend Analysis, and deployment
trend analysis of European and American routes in major
ports of the Far East; on the part of air transportation,
provide the analysis data required by the Civil Aeronautics
Administration and the Taoyuan International Airport
Corporation in policy evaluation, such as in-depth analysis
of the major international air passenger markets between
our country and Japan (including the potential market
analysis for the Japanese passengers transiting through
Taiwan), low-cost airlines transit operation analysis
(including the transit route analysis of Taiwan's low-cost
passengers), and operation analysis of Songshan/Taichung/
Kaohsiung Airport.

(2) In response to the drastic changes in the internal and

external environment, regularly conduct international
marine and air transport journal studies and discussions,
grasp the international advanced technology and industrial
development situation, conduct self-research and data
collection, to provide research and analysis on important
marine and air transport issues, and support the Ministry of
Transportation and Communications and the Subordinate
Agencies to perform policy research and planning,
including the issues of cruise tourism development and
economic value of output, the impact of the China-US
trade war on the shipping market, the changing trend of
our country’'s port container routes, the preparations in
response to the IMO 2020 limit on sulfur, the operation
performance evaluation of major container ports in the
world, the possible impact of the COVID-19 epidemic on
international container shipping, the operation analysis of
low-cost airlines in the Asia-Pacific region, the comparative
analysis of the operations of the two major national airlines
- China Airlines and Eva Air, the analysis of the competitive
relationship between major connected airports in Asia
Pacific - transit from Southeast Asia to North America as
the example, the development trend of smart international
airports, and the promotion of public health corridors by
the International Civil Aviation Organization.

2. Promote the Development of Marine and Air

Transportation

(1) Complete the "Integrated Overall Development Plan of

Commercial Ports (2022-2026)," comprehensively examine
the impacts of internal and external environmental changes
facing Taiwan's ports, analyze the issues facing the overall
development of Taiwan's commercial ports, and research
and plan for the medium- to long-term development
direction and forward-looking specific strategies of Taiwan's
ports as the master plan for the future development and
construction project of all commercial ports, to enable
the most effective use of port resources, improve level of
service for ports, reduce industrial transportation costs, and
strengthen the international competitiveness of Taiwan's
ports.

(2) Complete the "Research on the Application of Digitization

and Blockchain Technology in the Operation Chain of
Container Transportation” review the operation process and
nodes involved in our country’s container transportation,
inventory the current status and demands of digitization and
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the application of blockchain technology, collect and discuss
the problems faced by the introduction of digitalization
and blockchain technology in our country's container
transportation operations, to research and develop
specific strategies and suggestions for the introduction of
digitalization and application of blockchain technology in
the development of our country’s ports, so as to facilitate
our country's port industry and management department in
moving toward digitalization and intelligence.

(3) Complete the "Evaluation and Analysis of the Operational

Performance of Port of Kaohsiung Container Terminals”
to quantitatively evaluate the operational performance
of all container terminals in Port of Kaohsiung as the
reference for future terminal operation model adjustments.
According to the analysis, the container loading and
unloading volume of Port of Kaohsiung has increased
slightly in the past five years, and the loading and unloading
volume of each container center has been increased
or decreased differently - when the volume of Fourth
Container Terminal increases significantly, the volume of
Third Container Terminal decreases significantly; if based
on the carriers of each Container Terminal, when the
volume of Fourth Container Terminal Evergreen increases
significantly, the volume of Third Container Terminal APL
decreases significantly. The changing trends of the loading
and unloading volume of each Container Terminal, the
number of ships at port of call and the total tonnage of
ships are not the same. According to the analysis results,
the performance of container loading and unloading of
the carriers of all Container Terminals is different, some
of them have shown a significant downward trend, and
their efficiency rankings are also poor. The reasons should
be investigated and adjusted in accordance with future
terminal operating models.

(4) Complete the "Study on the Application of 56 Technology to

Strengthen Smart Development of International Airports,”
preliminary study and analysis of the main architecture
of smart airport, analysis of 5G technical characteristics,
advantages and disadvantages, application aspects,
government policies and benefits for airport intelligence,
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search and collect the international benchmark airport
smart promotion experience, and through interviews with
the Civil Aeronautics Administration, Taipei International
Airport (Songshan) and Taoyuan International Airport
Corporation, understand the current status of smart
planning and implementation of our country's international
airports, and comprehensively organize, research and
propose the architecture and core technology of promoting
smart international airports of our country, as well as
the important issues to responded to, as the reference to
facilitate the related units in follow-up practical application.

3. Promote the Development of Rail Transportation

The research focus of 2020 was to introduce big data
analysis technology, and complete the software of the railway
supply and demand diagnosis model based on the software
prototype architecture developed in the previous period, while
optimizing the analysis capabilities of (1) demand mode, (2)
supply mode, (3) passenger selection behavior simulation mode,
(4) passenger selection parameter estimation mode, (5) conflict
resolution mode, and (6) system operation simulation mode, as
the basis to conduct situation analysis of the operating resources
invested in the island-wide railway system and the output of
transportation capacity to grasp the investment resources and
key road sections required by the Taiwan Railways system to
reach the round-island express railway network. Case analysis
shows that this software has the ability to integrate and analyze
the supply and demand of the entire Taiwan Railways system.
It can diagnose the current status of transportation supply and
demand and optimize transportation capacity, to achieve the goal
of improving the efficiency of rail transportation.

4. Promote the Improvement Actions of Bridge
Maintenance and Management System

After the rupture of Nanfangao Bridge, in order to improve
the safety maintenance and management system of the national
bridges in terms of the system, the |0T researched, planned
and completed the "Directions for Bridge Maintenance and
Management Operation (Draft)” instructed by the the Ministry
of Transportation and Communications and promulgated by
the Executive Yuan on July 21, 2020 to take effect. Focusing on
the "Improve the System and Practice the Execution” as the
main theme, through the Directions, enable various Ministries,
County and City Governments, Public Schools, and Government-
operated Enterprise Organizations to introduce the three-level
management mechanism under the existing legal framework,
as the basis to establish an appropriate system and continue to
strengthen bridge maintenance operation. In the part of technical
aspect, the related functions of the current Taiwan bridge
management information system have also gradually improved,
including the development of statistical instrument panel
functions and the integration of statistical data, so that all Bridge
Management Agencies in the system can quickly grasp the
status of the bridges under their management to ensure bridge
safety; system intelligence judgment function, such as excessive
DRU difference, no maintenance record but U value drop, etc.,
there may be unreasonable parts in the test data, reminding the
Bridge Management Agency to conduct timely inspection and
processing; system login page and monthly email reminding all
Bridge Management Agencies regarding the bridge maintenance
and management information under their management, to bring
the early warning prompting function into full play..
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m Enhance the Transportation Safety

Management

Strengthen transportation safety management, with the
vision of building a safe and human-oriented transportation
environment. The main themes of the annual research of the
Transportation Safety Division are as follows:

1. Safety Policy & Legal Affairs

(1) In order to promote the Safety Management System (SMS)
to improve railway safety in our country, referring to the
past research results (12 key items of the Railway Safety
Management System), discussed the five key items related
to safety assurance in depth, and researched and planned
the practical operation guidelines and education training
materials suitable to our country’s railway organizations.

(2) Used various transportation accident data to establish a
maritime safety data collection mechanism, accident injury
severity classification system, etc., and further analyze and
apply them as the basis for safety management.

2. Safer Road Environment

(1) Using advanced technologies such as Unmanned Aerial
Vehicles and Al artificial intelligence image recognition to
identify road risk patterns and concentration situations,
facilitate the analysis and improvement of the traffic
engineering configuration in advance before accidents, and
achieve the effect of taking preventive measures from the
outset.

(2) Complete various traffic engineering improvement design
examples for different types of accidents to apply in the
improvement of intersection accidents, enhance road
traffic safety improvement capability, and support the
improvement works for road sections prone to accidents.
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3. Safer Road Users

(1) Pursuant to the 2020 Transport Policy White Paper, aiming
to build the actual safe road driving ability of drivers,
through the research and study to improve the training,
test, and use systems of drivers, and conduct research on
relevant laws and regulations and safety management, so
as to effectively reduce the risk of accident for the beginner
driver and high-risk driver groups.

(2) Targeting the issues of how a safe driving ability is affected
by aging and important medical conditions, the domestic
and foreign new/renewed driver's license system, and
how to conduct appropriate driving evaluation, conduct
comparative analysis and discussion through literature
review and data collection methods, and propose the
suggestions on the domestic driving license system.

4. Safer Vehicle Systems

Targeting various new types of transportation vehicles
and advanced vehicle equipment, conduct the management
system studies and analysis as the reference for policy
promotion.

Industry

Advance the development of land passenger and cargo
transportation, improve the operating environment and
enhance operating performance with the vision of optimizing
the land transportation industry. The main themes of the
annual research of the Transportation Operations and
Management Division are as follows:

1. Policy Aspect - Improve Operation Environment

(1) Propose the draft of the Fourth Phase of Public
Transportation of Highways Project ("Highway Public
Transportation Service Upgrade Project”) to seek funding
from the Executive Yuan in order to keep promoting the
development of public transportation and implement the
2020 Transportation Policy White Paper Action Plans.

(2) Continue to manage the Regional Transportation
Development Research Center Project, set up training
courses for transportation professionals, counsel
local governments to solve public transportation
problems, accept local government inquiries, and assist
the local governments in applying for funding from
the Directorate General of Highways to promote the
sustainable development of local public transportation.
In addition, on the part of public transportation case
study, conducted study and analysis on the two important
topics of "The Soundness of Rural (or Offshore Island)
Public Transportation Environment” and "The Review
and Planning of Strategies for Increasing the Passenger
Capacity of Urban Public Transportation,” and organized
the "Public Transportation Cross-domain Development
Strategy Forum” on October 13, 2020, to share and
exchange with the external sectors on the actions of the
Central and Local Governments, development topics,
research and analysis results, and promotion strategies.
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(3) Collect and analyze the overall legal system of foreign

trucking carrier related industries and the opinions of
stakeholders, cooperate with the observation of the impact
of emerging technology vehicles and business models
on the carrier, incorporate the thinking of administrative
control principles, and review the purpose of control and
the necessity and rationality of the measures. Take the
cost of various system reforms and other factors into
consideration and plan the concept of legal adaptation
into the short-, medium- and long-term recommendation
programs, to provide the reference for the Ministry of
Transportation and Communications in formulating
policies.

(4) Conduct the application software update and maintenance

operation of the route-specific cost calculation system
for the automobile passenger transportation industry,
and organize education and training to assist the Carrier
Operators and the Competent Authorities to analyze the
route cost, and discuss practical operational topics and
propose suggestions for improvement.

2. Technology Aspect - Improve Operation Performance

(1) Cooperate with the Governments of four Municipalities

including Taipei City, New Taipei City, Taoyuan City, and
Taichung City to promote the special system of accessible
taxi, and assist Local Governments in completing
the establishment of a unified reservation platform
and implementing a trial operation project, focusing
on improving consumer convenience and optimizing
administrative supervision efficiency. By redesigning
the system and applying advanced information and
communication technologies, to construct a friendly
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transportation environment for the physically and
mentally disabled persons, the elderly, and persons with
disability, enhance their autonomy in mobility, solve their
transportation needs of daily life, expand the areas of life
and social interaction, and integrate into society. Carry
out the maintenance of the "Public Transportation Gap
Scanning Decision Support System,” database update
and enhancement of system functions, and organize six
sessions of education training to help users familiarize
themselves with how to operate the system to check
the gaps in the bus network services and evaluate the
effectiveness of the improvement plans.

(2) Based on the previous phase of "System for Detecting
Public Transit Transfer Time Gap,” optimize the system
functions, analyze the attributes of passengers in
different time periods and different regions through the
analysis of the existing Electronic Stored Value Cards
data to understand the actual travel needs of passengers,
and use the system's evaluation results to provide
recommendations to the relevant units on the adjustment
of bus route schedules, so as to achieve the effect of
energy conservation and carbon reduction with seamless
connection transfer to increase the public transportation
volume.

Integrate the Intelligent

Transportation Services

Promote the development of smart transportation, with
the vision of establishing a human-oriented and sustainable
smart transportation living environment. The main themes of
the annual research of the Transportation Information System
Division are as follows:

1. Technology Development and Innovative Application

(1) Apply information and communication technology to meet
the needs of people's mobile services, and combine the
resources of the Kaohsiung City Government to promote
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the demonstration construction and service expansion
projects of Mobility as a Service (Maa$S).

(2) Apply Al technology for road real-time traffic parameter
collection and signal control, as well as the future
development trend discussion of Al in the field of land
transportation.

(3] Research and propose our Country's development roadmap
and promotion strategy of UAV in transportation sector.

(4) Explore the aspects of geographic characteristics of
domestic cross-counties, cities, and scenic areas,
the demand characteristics of road users, and the
characteristics of existing transportation vehicles
composition, to research and plan forward the promotion
strategies of subsequent expansion of the domestic MaaS
services, and expand the Maas service benefits to more
areas.

2. Information Integration and Cross-domain Added
Value

(1) Use the massive travel data generated by Kaohsiung City
Mobility as a Service (MaaS) to analyze the travel mobility
behavior of target groups and the gaps in existing public
transportation services through massive data exploration
and analysis, and develop the integrated data visualization
analysis interface at the same time, to propose the
suggestions on Maa$ operation improvement strategies.

(2)Complete the establishment of road traffic event data
standards, establish the national and local (including
Kaohsiung City and Tainan City) “Traffic Event Integration
and Information Circulation Service Platform,” continue to
manage various event data interface expansion operations,
and continue to implement the improvement research of
event report content quality optimization, to improve the
transparency of real-time road information, convenience
and safety of driving.

(3] Assist the Ministry of Transportation and Communications
to research and plan for the strategies and demonstration
projects for the electric buses, conduct the implementation
performance analysis of the demonstration projects, and
gradually implement the goal of overall electrification of
electric buses by 2030.

Build Up a Clean Transportation

Environment

Create a clean transportation environment, with
the vision of establishing a clean transportation and living
environment. The main themes of the annual research of
the Transportation Interdisciplinary Research Division are as
follows:

1. Carbon Reduction in the Transportation Sector

(1) Assist the Ministry of Transportation and Communications
to integrate the Ministry of Economic Affairs, the
Environmental Protection Administration and the
Directorate General of Budget, Accounting and Statistics
to jointly promote the 3 strategies and 11 measures of the
Phase-1 of the "Transportation Sector Greenhouse Gas
Emission Control Action Plan.”
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(2) Report the "Implementation Results of the Greenhouse
Gas Emission Control Action Plan for the Transportation
Sector” (September 2020 Edition); the transportation
sector’s greenhouse gas emissions in 2019 was 37 million
tons of CO,e, which has been reduced by 2.16% compared
to 2005 (base year), and is lower than the Phase-1 (2016~
2020) greenhouse gas emission control target (37.211
million tons) for 2020.

(3) Develop the Phase-2 (2021-2025) Transportation Sector
Greenhouse Gas Emission Control Action Plan (Draft] to
promote measure improvement recommendations, collect
opinions from the public and experts, research and submit
the first draft of the Action Plan.

2. Traffic Air Pollution Reduction

(1) Complete the discussion on the behavioral response
analysis framework of private automobile and motorcycle
users in the metropolitan area on air pollution reduction
traffic management measures.

(2) Analyze the factors in the use of private transportation
vehicles for commuters in the metropolitan area by
means of questionnaire surveys, and explore the impact of
promoting transportation management strategies on the
transfer or selection of transportation vehicles.

(3) Organize focus group symposiums, focus on and put
forward general proposals for traffic management
strategies to reduce the use of private transportation
vehicles and reduce air pollution in metropolitan areas.

3. Transportation System Adaptation

(1) Complete the rolling review of the transportation system
adaptation strategy, including 4 major strategies and
15 measures, as the reference for the Ministry of
Transportation and Communications and Subordinated
Agencies to develop action plans.
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(2) Complete the discussion and recommendations on the new
technology application trend of the railway and highway
system in response to extreme weather events, as the
reference for the research, and propose the adaptation
action plans of the relevant Subordinated Agencies of the
Ministry of Transportation and Communications.

(3) Complete the maintenance of the "Railway and Highway
Climate Change Adaptation Information Platform™ and the
application and transfer of risk information.

Enhance the Transportation

Technology Research and
Development

Use the emerging technologies to strengthen
transportation disaster prevention capabilities and
management efficiency to enhance the safety of marine and
land transportation and implement sustainable development.
The main themes of the annual research of the Harbor and
Marine Technology Center are as follows:

1. Research and Development of Disaster Prevention
Technology

(1) Research and Development of Detection and Monitoring
Technology: In the research of railway disaster prevention,
build the track fastener defective identification system,
establish the track fastener image collection device,
use artificial intelligence to identify whether the track
fastener is defective, position the defective fastener
and upload to Google Maps for display, to achieve the
purpose of image identification and detection of track
fasteners; also, developed the functions of cloud storage,
identification, and inquiry, organized one session of system
education training at the Taichung Branch of the Taiwan
Railway Administration on October 16, 2020, to provide
the Track Management Unit with inspection practical
applications. In the research of highway slope disaster
prevention, developed a monitoring module with wireless
communication function that can monitor the inclination
of the ground surface, the layered moisture in the soil and
the pore water pressure, to be used as the prototype of the
collapse early warning module of the highway slope (Woo-
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wan-chai section of Alishan Highway, Taiwan Provincial
Highway 20 Nanhua 52K in Tainan) of the Directorate
General of Highways, which will transfer to the Directorate
General of Highways for application after the reliability
of the developed time-based early warning monitoring
module is verified and improved pending the subsequent
rainfall events.

(2) Harbor Oceanographic Phenomena Simulation: Operation

and maintenance of the Oceanographic Phenomena
Simulation and Forecast System - construct the small-
scale wind and wave module in the eastern sea areas
(including Hualien Port and Suao Port), and the Suao Port
static stability analysis module; perform characteristics
analysis of wave observation data during typhoon for
Hualien Port from 2016 to 2019, to explore the relationship
between Hualien Port's avoiding wave surge operation and
observing wave heights of swell, and provide reference
indicators for avoiding wave surge mechanisms; complete
the construction of the "Wave Attack Early Warning System
for Hualien Coastal Highway,” provide the wave attack early
warning information for the "Man Can Conquer Nature”
Highway Section of the Hualien Taiwan Provincial Highway
11 Coastal Highway, and provide the auxiliary application
for decision-making of road closures by the Directorate
General of Highways during typhoons.

(3) Research on the Corrosion Environment of Metal

Materials: Continue to carry out atmospheric corrosion
factor investigations, on-site exposure tests of metal
materials and related analysis; improve and expand the
"Taiwan Corrosion Environment Classification Information
System” and issue annual reports to provide the application
of anti-corrosion design and maintenance for public works
managed by the Freeway Bureau, the Directorate General
of Highways, Taiwan Railways Administration, Taiwan High
Speed Rail Corporation, engineering consulting companies
and private business operators.

(4) Disaster Prevention for Offshore Wind Power Areas:

Cooperate with the development of offshore wind power,
conduct 2020 marine meteorological observations and
numerical simulations in Taichung Port and adjacent sea
areas, to establish the integrated observation database
and control data quality, while exploring the sand drifting
mechanism of the base home port (Taichung Port], and
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analyze the observation data of wind and waves in the
Taichung Port area to explore the correlation between the
distribution characteristics of the wind farm in the port
area and the marine meteorological environment, and
construct the high-precision wind farm prediction model
for the Taichung port area and the offshore wind power
area, as well as analyzing the impact of the ship navigation
in offshore wind power areas, to strengthen the control of
marine meteorological and environmental information and
the safety management of ship navigation in the area.

2. Build Smart Maritime Transportation

(1) Ship Navigation Safety Prediction Module: Interface with

the wind and wave forecast data of the Central Weather
Bureau and the Ship Automatic Identification System of
the Maritime and Port Bureau to establish an automated
integrated generation module for typhoon waves in the
sea areas surrounding Taiwan during typhoons, list the
ship information shall be warned through the analysis
of wind and wave warning areas, and provide reference
applications for the Maritime and Port Bureau of the
Ministry of Transportation and Communications to
strengthen the ship navigation safety management during
typhoons, as well as for the Taiwan International Ports
Corporation to manage the ship navigation planning and
departure evacuation.

(2) Harbor Environment Information Application: Complete

the maintenance of the Harbor Environment Information
System of 2020, provide five information subsystem
functions including oceanographic phenomena in the
port area (oceanographic phenomena observation and
simulation), national oceanographic phenomena, tsunami,
earthquakes and corrosion in the port area, and integrate
the real-time observation information of the oceanographic
phenomena in 12 sea areas of Taiwan. In addition, in
response to the needs of disaster prevention, develop the
typhoon warning information using open map technology
and friendly information query services, provide overall and
complete real-time information for the harbor dynamics
and static environments, and cooperate with the Executive
Yuan to implement digital national cloud, transfer the
system to the Internet Data Center (IDC) rental service,
and maintain the uninterrupted and normal operation of
website services.

(3) Port Area Real-time Tide Level Information System:

Complete berth real-time water depth information
system constructed by each international and domestic
commercial port (Keelung Port, Taipei Port, Suao Port,
Hualien Port, Taichung Port, Budai Port, Anping Port,
Kaohsiung Port, Penghu Magong Port and Longmen
Jianshan Port), to display and query the real-time water
depth and forecast of the real-time tide level, berth,
navigation channel and turning basin of each port, to
further improve the navigation safety of ships entering and
leaving the port and berthing and increase the operational
competitiveness of the ports.

3. Practice Sustainable Development

(1) Compilation of the Design Cases for Harbor Structures:

Complete localized design cases of five types of
breakwaters and wharfs, including rubble sloping dike,
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caisson type composite breakwater, block type wharf,
sheet pile type wharf, and trestle bend wharf, and explain
the quotation of parameters, the determination of external
force conditions and the design process in detail, to
provide the application of design and review by relevant
engineering personnel.

(2) Research and Analysis of Harbor Structure Maintenance
Strategy and Application Promotion of Management
Information System: Research and develop the "Harbor
Structure Maintenance Management Manual“for wharfs,
breakwaters, seawalls, and revetments, and sent the
manual to the Taiwan International Ports Corporation on
June 19, 2020, approved by the corporation to be used by its
branch companies as the basis to manage the inspection
and testing operations for the harbor structures. Held
education and trainings at Port of Kaohsiung, Keelung,
Taichung, and Hualien on June 30, July 3, July 6, and July
10, 2020 to promote the research results of the Harbor
Structure's Maintenance Management System, Manual
and Information System, for the use of each branch
company.

(3) Port Area Air Pollution Reduction: Combined with the
Ship Automatic Identification System of the Maritime
and Port Bureau of the Ministry of Transportation and
Communications, real-time meteorological data, and
data from the Air Quality Monitoring Station of the
Environmental Protection Administration of the Executive
Yuan, complete the 2020 impact forecast of ship emissions
on air quality in the sea areas near Taiwan and port areas,
estimate the ship emissions in the next 48 hours, assess
the differences for the ships using low-sulfur fuel in
the port, and finally propose short-, medium- and long-
term countermeasures to reduce air pollutants in the
commercial port areas.




04. Introduction of Key Researches
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Introduction of Key Researches

In line with the current key policies of the Ministry
of Transportation and Communications and the domestic
transportation issues, the Institute develops and implements
relevant research projects to assist in completing the
advancement of domestic transportation policies, and provides
the research outcomes as the reference for the administration
of central and local government transportation units. These
current transportation policies emphases include:

(1) Transportation Planning and Evaluation Research

(2) Innovative Development of Decision Support Tools for Sea,
Air and Rail Transportation

(3) Creative Research and Application on Road Traffic Safety

(4) Creative Research and Application on Highway Passenger
and Cargo Transportation

(5) Development and Innovative Application of Intelligent
Transportation Technology

(6) Response of Transportation Sectors in Climate Change
Environment

(7) Research and Development of Harbor and Maritime
Environment and Ship Navigation Safety

The following is to introduce related key research
projects implemented by the Institute.

n Transportation Planning and
Evaluation Reaserch

(1) A Series of Studies on the Overall
Transportation Planning of Southern Taiwan
Region

1. Project Overview

This project is a three-year project, mainly to grasp the
characteristics of daily commute, school and business trips
in the southern Taiwan region (including Yunlin County, Chiayi
County, Chiayi City, Tainan City, Kaohsiung City, Pingtung
County), to establish a transportation demand model through
survey and collection of the relevant travel characteristics
data, and to forecast the supply and demand situation of
the transportation system in the future, conduct functional
positioning and review of all transportation systems in the
southern Taiwan region, and develop a balanced development
strategy for the land transportation services in the southern
Taiwan region.

Among these, the first year (2019) was mainly to conduct
survey and analysis of travel characteristics to grasp the
changes in travel behavior in the region through the travel
characteristics survey and screen line traffic volume survey,
and completed the social and economic forecasts for the target
year; the second year (2020) was to establish the southern
Taiwan region transportation demand model, complete the
supply and demand forecast analysis, and deeply understand
the supply and demand issues of important road corridors
in the region; the third year (2021) is to review the southern
region’s transportation development trends and topics, and to
carry out the overall transportation function positioning and
review based on the forecast results of supply and demand
in the future, so as to formulate the overall transportation
development strategy of the southern region.
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2. Research Outcomes

(1) Grasp the characteristics of regional transportation trips
(start-to-end distribution of trips, length of trips, condition
of transportation vehicles), which can reflect changes in
various transportation markets under different policies.

(2) Construct the "2020 Southern Taiwan Region
Transportation Demand Model,” complete the forecast
analysis of the supply and demand of the transportation
system to understand the competition and cooperation
relationship of major transportation corridors, analyze
the traffic volume of the road corridors between regions,
and the throughput of observation points/screen line to
meet the demand of reviewing the carrying capacity of
the connection roads between the regions as the basis
for policy implementation and engineering improvement
directions.

(3) Put forward the results of the overall transportation
planning in the southern Taiwan region, research and
propose transportation system supply-demand analysis
and development strategies, and provide reference for
related transportation system planning and evaluation by
the Ministry of Transportation and Communications and
the Subordinate Agencies as well as the northern County
and City Governments.

(4) The relevant output is the reference for the National
Development Council, the Ministry of the Interior (National
Spatial Planning], Transportation Agencies (Taiwan
Railways Administration, Railway Bureau, Directorate
General of Highways, Freeway Bureau, etc.] and local
governments (MRT and metropolitan overall transportation
planning, etc.) to manage the planning and evaluation of
the railway and highway transportation systems.

3. Promotion of Outcomes and Benefits

(1) Two expert symposiums were held on October 16, 2020
and November 12, 2020 for the "Topic Discussion on the
Achievements of the Supply and Demand Forecast of the
Southern Taiwan Regional Transportation System™ and
the "Research on the Overall Development Strategy of the
Southern Taiwan Regional Transportation System.”

(2) Organized one session of Education and Training for Model
Operation drills.

(3) Organized one session of Results Presentation for results
promotion.

(4) Published "Analysis of Trip Characteristics in South Taiwan
Region and Results of Base Year Trip Estimates” in the
2020 Academic Paper Seminar of the Chinese Institute of
Transportation.
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The Level of Service of Highway Screen Line Traffic in Southern Taiwan Region
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5. Report of Research Outcomes

- A Series of Studies on the Overall Transportation Planning of

Southern Taiwan Region (1/2) - Investigation and Analysis of
Trip Characteristics (Published in October 2020)

- A Series of Studies on the Overall Transportation Planning of

Southern Taiwan Region (2/2) - Transportation Demand and
Supply Analysis (To be published in November 2021)
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(2) Capacity and Level of Service Analysis of
Freeway and Expressway Merging and
Diverging Area

1. Project Overview

The method of the "Taiwan Highway Capacity Manual”
published by the 10T mainly quotes the 1985 Highway Capacity
Manual of the Transportation Research Board (TRB) of the
United States, which provides references for planning, design
and evaluation of highway capacity and level of service, among
these the analysis method for the on-ramp and off-ramp section
was based on limited on-site data and cannot meet the current
analysis needs. Therefore, the 10T began a three-year research
work in 2019 to develop the analysis method of highway and
expressway on-ramp and off-ramp. The analysis object for the
first year (2019) was the isolated merging areas for on-ramp and
isolated diverging areas for off-ramp. The operation of this type
of merging and diverging area is not affected by the upstream
and downstream ramps, and the key geometric factors affecting
the traffic flow can be clarified first. The analysis object for the
second year (2020) was the non-isolated merging areas for on-
ramp and non-isolated diverging areas for off-ramp, and the
third year (2021) will consolidate the research results of the first
two phases to develop the capacity and level of service analysis
method for the main line merging and diverging areas and
ramps suitable for domestic traffic flow conditions.

2. Research Outcomes

(1) Understand the characteristics of the traffic flow in
the merging and diverging areas of the highway and
expressway to establish the capacity and level of service
analysis method of the main line merging and diverging
areas and ramps of the highway and expressway.

(2

It is expected that the revision of Chapters 5 and 6 of the
"Taiwan Highway Capacity Manual” will be completed in
2021.

(3

The updated analysis method can be used as the basis
for the assessment of transportation construction plan,
road planning and design, and traffic management
improvement by all levels of highway competent
authorities and consulting companies of the Freeway
Bureau, the Directorate General of Highways, and the
County and City Governments. It can also be used as a
basis for the review and application of relevant competent
authorities of transportation construction, urban planning,
regional planning, environmental impact, and road impact
assessment of base development.

3. Promotion of Outcomes and Benefits

(1) For the research work in the first and second years, two
expert symposiums were held on October 23, 2019 and
October 23, 2020 respectively.

(2) Organized 2 sessions of Results Presentations.

(3) Apply invention patent for the "UAV Traffic Investigation
System and Traffic Investigation Method" of this study on
August 21, 2020.
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Lane Change Location and Frequenéy of Highway Survey Locations

5. AR R S

- B PRERA R BB ER R A 8 SR KAESD
WZERTE (1/3) -BIgEHNSERE (109
108 HAk)

- BREAKRBESERRS B RREKE
AHTZRRZE (2/3) -FBIDEH QD ER S

(110488 Hihk )

5. Report of Research Outcomes

Capacity and Level of Service Analysis of Freeway and
Expressway Merging and Diverging Area (1/3) - Isolated
Merging Area for On-ramp and Isolated Diverging Area for
Off-rampl(Published in October 2020)

Capacity and Level of Service Analysis of Freeway and
Expressway Merging and Diverging Area (2/3) - Non-isolated
Merging Area for On-ramp and Non-isolated Diverging Area
for Off-ramp(Published in August 2021)
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(3) Light Rail Transit Capacity Analysis and
Applications Study

1. Project Overview

In response to the construction needs of all types of
domestic railway systems, the 10T has conducted a series of
track capacity research projects. The purpose of this project is
to complete the domestic railway capacity analysis technology
and go through the development of railway capacity analysis
model of the light rail transit, as the important basis for the light
rail transit system part of the railway capacity series studies.
In view of the government’s Forward-looking Infrastructure
Development Program to promote the light rail transit in various
metropolitan areas, some of the projects have been completed
and opened to traffic in succession, such as the Kaohsiung
Harbor Light Rail and Danhai Light Rail, in order to facilitate the
light rail transit promoted by subsequent planning can effectively
control its supply capacity, and also provides timely decision-
making reference applications for subsequent light rail transit
projects in all phases of planning, construction and operation,
hence, the analysis and research of light rail system capacity are
conducted.

This project is a two-year project. The first year (2019) was
mainly to manage the construction of the capacity model of the
A, B-Type Right-of-Way Light Rail Transit; the second year (2020)
was to manage the construction and software development of
the Light Rail Capacity and Reliability Analysis Model for the A,
B-Type Mixed Right-of-Way Continuous Sections, and manage
the expansion and compilation of the Taiwan Railway Capacity
Manual as well as the education and training to extend the
effectiveness of the application.

2. Research Outcomes

(1) Through the construction of the Light Rail Capacity and
Reliability Analysis Model for the A, B-Type Mixed Right-of-
Way Continuous Sections, to effectively clarify the factors
and extent of affecting its capacity.

(2) Completed the analysis software development of the
Light Rail Capacity and Reliability Analysis Model for the
A, B-Type Mixed Right-of-Way Continuous Sections, and
integrates the "Reliability Analysis Software of the A,
B-Type Mixed Right-of-Way Continuous Sections” into the
“Capacity Analysis Software of the A, B-Type Mixed Right-
of-Way Continuous Sections” to allow the integrated light
rail capacity analysis software to be more comprehensive
and complete.

(3) Expanded the compilation of the Taiwan Railway Capacity
Manual, organized the "Continuous Section Light Rail
Capacity Analysis Model” and "Continuous Section Light
Rail Train Reliability Analysis Simulation Model" completed
in this series of study, and compiled the content of the
“Light Rail Transit Chapter” of the Railway Capacity
Manual, for the reference and applications from all sectors.

3. Promotion of Outcomes and Benefits

(1) For the research work in the first and second years, four
expert symposiums were held on June 24, 2019; October
22,2019; June 12, 2020; and October 27, 2020 respectively.
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of Results Presentation.

(3) Published "Analysis of the Capacity of Light Rail Transit

C RERBEIEHZE 109 F 25 System Continuous Sections,” in the 2020 Academic Paper

Seminar of the Chinese Institute of Transportation.

4. Summary of Research Outcomes
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Light Rail Capacity and Reliability Analysis Mode of A, B-Type Continuous Sections
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Analysis Results of Light Rail Capacity and Reliability of A, B-Type Continuous Sections

5. RIS

5. Report of Research Outcomes

R RANE AN EERFE (1/2) —A - - Light Rail Transit Capacity Analysis and Applications Study

J , e e a (1/2) - Capacity Model Development for Type A and B Right-
BRI A ERIME (1096573 HhR) of-Way (Published in July 2020)

- REAESABIEDTBERPE (2/2) —A -~ - Light Rail Transit System Capacity Analysis and Applications

BRIRIENE R EE S (1104678 H Study (2/2) - Capacity and Reliability Analysis for Type A and

hi )

B Right-of-Way (Published in July 2021)
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Innovative Development of

Decision Support Tools for Sea,
Air and Rail Transportation

(1) The Integrated Overall Development Plan of
Commercial Ports (2022-2026)

1. Project Overview

The overall commercial port planning is managed in
accordance with Article 6 of the Commercial Port Law. The
Ministry of Transportation and Communications instructed 10T
to be responsible for the implementation of the master plan
"The Integrated Planning of Commercial Port Development,”
and the Maritime Port Bureau and the Taiwan International
Ports Corporation, Ltd. are responsible for the implementation
of the subordinate plan “International and Domestic
Commercial Ports Future Development and Construction
Plan™ respectively; five phases have been completed with
rolling review planning every five years since 1995. The sixth
phase (from 2022 to 2026) was unfolded with the |0T and the
Taiwan International Ports Corporation, Ltd. and the Maritime
Port Bureau simultaneously in 2019.

2. Research Outcomes

(1) This project proposes the development goals of future
international commercial ports are "Strengthen Smart
Innovation and Diversified Services, Consolidate the
Status of Marine Transportation Hub,” and the future
development goals of domestic commercial ports are
"Provide Excellent Quality Services to Support the
Development of Passengers, Cargoes, and Tourism."

(2

In order to practice the development goals of international
and domestic commercial ports, the overall strategic
research direction is proposed to “Create Value-added,
Service Upgrade,” and aim at the five key aspects of
future port development, and 18 corresponding strategies
and medium- and long-term development policies are
proposed respectively to fully take the diversified value of
port development into account.

3. Promotion of Outcomes and Benefits

(1) Completed the research and planning of the medium-
and long-term development direction, development
goals, and forward-looking feasible specific strategies
of our country’s ports. In addition, the researched and
planned medium- and long-term development direction,
development goals and development strategies of our
country's commercial ports are used as the master
plan for implementing the "Future Development and
Construction Plan” of international and domestic
commercial ports, so as to make the most effective use of
port resources and improve the port level of service and
reduce industrial transportation costs, to strengthen the
international competitiveness of our country's ports.

(2] The results of this project have been reported to the
Ministry of Transportation and Communications to be
used as the reference for the development of our country’s
commercial ports, and be provided to the Maritime Port



EHRMENR

Introduction of Key Researches

Bureau and the Taiwan International Ports Corporation,
Ltd. as the basis for them to implement the research
and planning of the future development and construction
project of domestic and international commercial
ports, to guide the future development direction of our
country’'s commercial ports, and enhance the overall
competitiveness of commercial ports.

LRSI RAGERSEE 4. Summary of Research Outcomes
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(2) Research on the Application of Digitization
and Blockchain Technology in the Operation
Chain of Container Transportation

1. Project Overview

Intelligence is the development trend of international
shipping, among which digitization is one of the foundations
for enhancing competitiveness, which can reduce human
delays and greatly save the cost of paperwork operation
processes. This project is to lead the maritime port industry
and management departments to achieve digitalization and
intelligence of shipping, and hence inspect our country’s
container transportation operation process and related
connection nodes, and inventory the current status and
requirements of digitalization and the application of blockchain
technology.

Through interviews with experts of government, industry,
academia and institute, collect and discuss the topics faced
by the introduction of digitalization and blockchain technology
in our country’s container transportation operations, so as to
develop specific strategies for the introduction of digitalization
and application of blockchain technology in the development of
our country’s maritime ports, and put forward suggestions on
the roles played by our government departments and marine
transportation-related industries and what should be done in
the process of promoting strategies.

2. Research Outcomes

(1) Complete the literature review and case collection related
to the digitization and application of blockchain technology
in the field of domestic and foreign maritime ports, and
review the detailed process of our country’s container
transportation operations, and understand the current
status of the digitization of each process connection node.

(2) Complete the collection of the meaning and operation
methods of the current shipping industry’s existing
blockchain-related information platforms and alliances,
as well as the trends of current international cross-chain
integration and standardization.

(3] Complete the strategies and promotion steps for the
application of blockchain technology in our country's
marine transportation-related industries and government
departments.

3. Promotion of Outcomes and Benefits

(1) During the implementation of this project, the stakeholders
of the Ministry of Transportation and Communications,
Customs Administration, the Third Special Police Corps
of National Police Agency, domestic and foreign ocean
carriers, contractors, banks, insurance companies, port
corporations, Maritime Port Bureau, and other maritime
port fields are invited to participate in the cross-ministry
and department coordination communication and
implementation results sharing.

(2) This project organized three sessions of symposiums
and one international seminar, and invited all sectors
of industry, government, academia, and institute in
the field of maritime ports to participate, as well as to
collect opinions and suggestions on the application of
digitalization and blockchain technology to the container
transportation process. Experts and scholars participating
in the conference include TradelLens Shipping Alliance
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Platform providers, blockchain platform construction and
technology application industry predecessors, experts
and scholars to give lectures and reports to share the
construction experience of blockchain technology and
insights into forward-looking applications.

LA R RIS GEE 4. Summary of Research Outcomes
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(3) Expanding, Updating and Data Analyzing of
International Maritime Database

1. Project Overview

The current global economic landscape changes rapidly,
and the situation of maritime cargo transportation is also
moving ups and downs violently. As an ocean-surrounded
country located at the center of East Asia, we have experienced
many years of maritime transport prosperity. However recent
years have seen unfavorable changes. As a result, the ranking
of Kaohsiung Port in global container liftings has declined, a
warning that deserves high attention and proper response by
the government.

The formation and evaluation of high-quality policies
requires high-quality scientific analysis, and high-quality
data is an indispensable element for policy formulation.
Container transportation is the key point of our country's
maritime transportation, and maritime container
transportation is global. Through the long-term collection
of data on the main routes and regional routes of global
ocean container transportation, the “International Maritime
Transportation Database” cooperates with the establishment
and improvement of data statistical analysis and mapping
functions, to conduct issue-based analysis based on the
changes in the quarterly data of the year at the end of each
year, to grasp the overview and trends of global shipping
market. Furthermore, the system can also provide specific
and objective quantitative data from the perspective of
container shipping supply, to support current policy forming or
business needs, such as the research and planning on the new
southbound policy and its effectiveness assessment.

2. Research Outcomes

(1) Collect information on international regular container
routes from Q2 2011 to Q4 2020.

(2) Before 2016, covers approximately 600 routes each quarter
centered at the far east region; which was extended to all
regular container routes worldwide, covering roughly 1,500
to 1,550 routes each quarter starting from 2017.

(3) Include the English name, Chinese name, latitude and
longitude, country, and trade zone of 1,015 ports around
the world; about 5,203 ships are used on the route,
covering 97% of the total number of container ships in the
world.

(4) Improve the stand-alone query software with data
statistical analysis, reports, and chart production
functions, and strengthen its information security defense
capabilities.

(5] Complete the analysis of the impact of Korean ocean
carrier HMM's entry into THE alliance on our country's
ports, and the comparison of route changes between our
country and the new southbound countries.
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3. N ZES 3. Promotion of Outcomes and Benefits
= SR XX fm
(1) BAMERXXREE » BHEEMEL (1) Cooperate with the business needs of the Maritime Port
N=R mnT

s A Bureau; provide statistical data on routes from the ports
BRI BN R 1 1 0B S BN 2 AR At with origin and destination in ASEAN 10 countries and

=HEE - India that have been operated by national ocean carriers.
NN (2) Support the compilation of the overall “The Integrated

=

(2) ZERBREEERE (111-1155) 2 Plan of Commercial Port Development” (from 2022 to
Wi SITDIREZRBBEBOA3FSE 2026), and comprehensively analyze all types of route
WARMFT =T8I o statistics of major international ports around the world in

the past three years.

(3) EaE=EBBEARMERE (R) BmE

(3) Cooperate with Taiwan International Ports Corporation,

RRBERMERTEFTE @ BEHAFIR Ltd. to manage the needs of future development and
BUA AR ~ DOEMAR SIS ~ Eaekr st construction projects for the international (domestic)
. commercial ports, and provide statistics on the number of
Bkt routes and capacity of Asia-Europe routes, Asia-America
(4) 102020118160 20 FEEEES routes, etc., during the recent years.

7|?4—ng e B E T (4) Hold the "International Maritime Transportation
Database™ symposium on November 16, 2020, and invite
MEEREABRKINE ° the industry, government, and academia of the maritime
transportation industry to participate and introduce the

content and functions of the database.

LIS R RS ESEE 4. Summary of Research Outcomes
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(4) Expanding, Updating and Data Analyzing of
International Air Transport Database

1. Project Overview

The focus of the global aviation industry has gradually
shifted to the Asia-Pacific region. The gateway of our country,
Taoyuan International Airport, and nearby competing airports
including Hong Kong, Incheon, Shanghai Pudong, and Tokyo
Narita are actively expanding airport capacity and improving
airport facilities, expecting to further strengthen their position
as a hub. Continuing to paying attention to and grasping the
development trend of international air transport market and
the changes in related airport traffic will allow you to know
yourself, your enemy and to emerge victoriously in every
battle.

The establishment of the "International Air
Transportation Database” is to collect relevant data of airport
operations and passenger origin and destination year by
year. The airport operation segment includes traffic volume,
network and other data of 200 major airports around the
world; for the part of passenger origin and destination,
purchases the passenger origin and destination routes and
traffic volume data from the credible and representative
International Air Transport Association (IATA) as the basis
to conduct statistical analysis, and refer to the development
changes and trends of the air transportation market to
conduct issue-based analysis, to assist the I0T in conducting
air transportation related researches.

The establishment of the "International Air
Transportation Database” is to collect relevant data of airport
operations and passenger origin and destination year by year.
For the airport operation segment, it includes traffic volume,
network and other data of 200 major airports around the
world; for the passenger origin and destination segment, it
contains data of passenger origin and destination routes and
traffic volume purchased from the International Air Transport
Association (IATA). Issued-oriented analysis are conducted
based on data statistical analysis and the development
changes and trends of air transportation market.

2. Research Outcomes

(1) Grasp the infrastructure, operation, aviation network and
traffic data of 200 airports around the world (including
airports of our country, new southbound countries, cross
Strait region and important destinations around the world).

(2) In addition to continuous collection of data on passenger
origin and destination movement of Taoyuan International
Airport and some important airports in Asia Pacific (such as
Hong Kong, Incheon, Tokyo Narita, Shanghai Pudong) and
North America (including Los Angeles, San Francisco, New
York Kennedy and Vancouver) areas, we grasp the changes
in travel transportation among Taoyuan International
Airport, important incoming/outgoing airports and
neighboring competing airports. Also we conduct in-depth
analysis on major international air traffic between us and
Japan.

(3) Complete flexible management query window and category
data retrieval function of the origin and destination flights,
and add bulletin board management function.

(4) With the use of big data analytics, issue-oriented analysis
on policy and industry issues, including “Analysis of Low-
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Cost Airline Transit Operations,” “In-Depth Analysis of
Main Airport Markets between our Country and Japan”
, "Operation Analysis of the Songshan, Taichung and
Kaohsiung Airport” were conducted, and provided to the
Ministry of Transportation and Communications, the Civil
Aeronautics Administration, Taoyuan International Airport
Corporation Ltd. and Airlines as a reference for strategic
research, planning and evaluation.

3. Promotion of Outcomes and Benefits

Since the establishment of the Air Transportation
Database, it has collected travel transportation data for
Taoyuan International Airport and neighboring competing
airports as well as the important gateway airports in North
America in recent years. On November 27, 2020, the Ministry
of Transportation and Communications, the Civil Aeronautics
Administrtion, Taoyuan International Airport Corporation Ltd.
and Airlines were invited to discuss and share the research
results of this year, and the needs and suggestions of the
participating units are collected as reference for future
improvement. In the part of the data production, integrated
graphic and chart will be produced within the scope of the
contract agreement for the relevant units' reference.

4. Summary of Research Outcomes
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(5) Railway Supply and Demand Diagnosis and
Strategy Analysis with Big Data Technology
(2/2) -Completion of the Diagnostic Model
Software

1. Project Overview

The "Special Act for Forward-Looking Infrastructure”
was promulgated and implemented by the President
on July 7, 2017, of which, the forward-looking railway
infrastructure covers the five major driving themes. Our
country will implement multiple railway-related infrastructure
constructions in the next few years. However, when multiple
constructions are implemented in the same Taiwan Railway
system, the Ministry of Transportation and Communications
and related units must make an overall assessment of the
supply, demand, and operation of the Taiwan Railway system
from a systematic standpoint.

Considering that there are multiple railway-related
construction projects in the forward-looking railway
infrastructure, which will not only affect the operation of the
Taiwan Railway system at the same time, but also may affect
each other. Therefore, the I0T conduct this project, researches
and develops software tools that can comprehensively view
and analyze the supply and demand capabilities of the entire
system of Taiwan Railways to assist the 10T in conducting
the funding review of related railway construction projects.
The second year of this project was 2020, and based on the
software prototype architecture developed in the previous
phase (2019), to complete the railway supply and demand
diagnosis model software, as the basis to conduct situational
analysis of the invested operation resources and transportation
capacity out for the overall island railway system, to lead
the railway development and achieve the policy objectives of
energy conservation and carbon reduction.

2. Research Outcomes

(1) Collect the ticket records of the 4th generation ticketing
system of Taiwan Railways and the corresponding daily
schedule data, perform data cleaning, data capturing,
conversion, and loading, and establish historical ticket
sales and schedule data storage.

(2) Based on the software prototype architecture, developed
in 2019 and received technological breakthroughs in
numerical solution, as the basis to complete the design
of the Railway Supply and Demand Diagnosis Model
software.

(3)Conduct case analysis on Tianzhong Branch Line
construction project. The analysis result confirms that this
software has the ability of comprehensive analysis, and can
perform situational analysis functions for the optimization
of transportation capacity in compliance with the demand
of passengers, and the evaluation of the transportation
capacity improvement benefit of the construction project,
to lead the development of railways and achieve the policy
objectives of energy conservation and carbon reduction.

3. Promotion of Outcomes and Benefits

(1) During the research period, the relevant units of the Taiwan
Railway Administration were invited to participate in
various working meetings, and the opinions of the Taiwan
Railway Administration and the |0T have been included to
ensure that the research results are in compliance with
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S EIREANEERESEEENYIEES the practical demands and contribute to the promotion of
SEHEEE B B o future results.

(2) Establish a supply-demand assessment tool for the overall
railway system to assist the Taiwan Railway Administration
in improving the capacity of railway transportation and the
automation of train operation scheduling.

LI RABERE 4. Summary of Research Outcomes
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Current Road Congestion Potential Index of the North of Taiwan Railway West Main Line

5. ERIRE 5. Report of Research Outcomes
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7R HAR)
- Railway Supply and Demand Diagnosis and Strategy Analysis

- REUR D MTITEIT I L 532 BT EL 2R RE 20 with Big Data Technology (2/2)-Completion of the Diagnostic
W (2/2) -SSR AGUHESEIEX RS Model Software (Published in July 2021)

(1M10FE7H BRR)




RBEBEBATAT109FF]R
INSTITUTE OF TRANSPORTATION, MOTC
ANNUAL REPORT 2020

B R R AN R

(—) ERELEM OB ILIERN
sTEs

1.ETE8d

SET+F2EFHBNRRIO%  BRR
BREMECRZINRENRESER - AstE&
HEAEABRTITSEERENERARE  2F
AU S FRAERENMRAEREZHIN - WEIT
B E - BRITNERFTE o 104F 5
AEAIE - 105F A EAE - 106F 3 H A
SRR EL R A I8UE - 1079 M B IB R ATE
108 #HEIIFSREE(LER O » 109FEBLBIZLAT A B O
BREQRIUE  fFRRXBREXRTEL > WRF
TNELEE O MAT R > BE— P RRERE REBEY]
BRI -

2. TR

A O 32 38 B 5238 S 2 £ 22 Rl 18 SH i
BIRE > BIEANE - B8 - XINELBE - &EY
ER BRI R ERTEL] > WRIRRTEH
2EFM  BAZEFRORSFEME B
EEDHENEF  BERESARAEHOINERS
NEFERIBER  HE—BRINXBITRRENEABR
==

3. Pk R HEE &R

(1) BFHRARRERTEY > AJHBIEK
TERBEN TR ZESTROSZRE TS
g BEERKOZEZIE  BIWEE
FRE > WRERHBMRESTER =B 5
B NE M E K -

(2) ARFTR109F2BIFAE ~ A~ FEHE D
ERHENR - BMEPREE - SHEHIK
F B LRREHAARSE  LIHEENTITK
R HERER -

m Creative Research and Application
on Road Traffic Safety

(1) Study on Traffic Engineering Safety
Design Based on the Accident Types at
Intersections

1. Project Overview

The number of accidents in Taiwan in the past ten years
has increased by about 90%, showing that traffic safety has
become an urgent priority for improvement. This project aims
at various accident types that frequently occur in the mixed
traffic flow situation, discusses the causes and improvement
methods of each accident type by the year, and conducts
field trials to improve, and then analyzes the improvement
design examples. The year 2015 was aiming at right-turning
side collision; left-turning side collision for 2016; left-turning
crossing side collision and same direction collision for
2017; rear-end collision and cross collision for 2018; non-
signal intersection for 2019; and in 2020, all aforementioned
commonly seen accident types at intersections were
collected and organized into various types of improvement
design examples, and the implementation effects of the
demonstration intersections were reviewed, and the
improvement demonstration case manual further enhanced.

2. Research Outcomes

The main collision accident types of road traffic
accidents in domestic intersections include side collision,
fender bender, cross collision, and rear-end collisions. The
improvement design examples corresponding to each accident
type are collected and organized, and the design example
reference manuals compiled, to summarize the improvement
operation process at the accident-prone intersections, apply
the accident diagnostic procedures to organize usage method
and application situation of various types of design examples
to be used by the front-line traffic engineering workers.

3. Promotion of Outcomes and Benefits

(1) The improvement design examples of various accident types
can be used by all levels of road Competent Authorities
to accurately grasp the types of intersection accidents,
discover the causes of accidents, after completing the
characteristics analysis of accident-prone intersections,
and propose effective improvement programs to improve
the quality and efficiency of the accident-prone locations.

(2) In 2020, the 10T conducted regional education and training
in North, Central, and South Regions, and invited the
Central Government Agencies, all County and City
Governments, and all engineering consulting companies to
promote research results for applications by all sectors.
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5.

Report of Research Outcomes

- Typical Examples for Traffic Engineering Design in Mixed-

Traffic Situation (Published in June 2018)

- Typical Examples for Traffic Engineering Design in Mixed-

Traffic Situation (Published in March 2018)

- Typical Examples for road and Traffic Engineering Design in

Mixed-Traffic Situation(1/4) (Published in November 2018)

- Typical Examples for road and Traffic Engineering Design in

Mixed-Traffic Situation(2/4) (Published in December 2019)

- Typical Examples for road and Traffic Engineering Design

in Mixed-Traffic Situation(3/4)-Unsignalized Intersection
(Published in October 2020)

- Study on Traffic Engineering Safety Design Based on the

Accident Types at Intersections (Published in July 2021)
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(2) Case Application and Comparison of
Intersection Overlook Videography
Technology in Traffic Conflict Analysis

1. Project Overview

When a traffic accident occurs, a less severe one
causes car damage and traffic congestion, while a severe
one causes disability or even loss of life and broken family;
therefore, countries all over the world are committed to
the development of new road safety prevention and control
technologies. This project is a project crossing over multiple
years. From 2017 to 2018, the project tested the integration of
emerging technologies with the use of traffic conflict analysis
technology and combined with UAV aerial photography and
image analysis. In 2019, the project applied the integration
results of the aforementioned technologies to find out the
conflict incidents between people and vehicles and hot spots
to establish diagnostic analysis tools for high traffic accident
risk locations. In 2020, the project applied the aforementioned
diagnostic analysis tools in the field intersections for testing.
The analysis results of this analysis and diagnosis tool can be
used by the traffic management units and road designers to
assess intersection conflicts or risks, so as to diagnose traffic
conflicts before traffic accidents occur, and serve as reference
information for the research and planning for the preventive
traffic improvement to reduce the number and severity of
traffic accidents.

2. Research Outcomes

(1) This study uses an Unmanned Aerial Vehicle to conduct
traffic observation, makes full use of the advantages of
Unmanned Aerial Vehicle Videography in the air without
blind spots to provide the best source of image analysis,
and summarizes the results for topics aiming at the
Unmanned Aerial Vehicle model selection and Unmanned
Aerial Vehicle mission field operation standard procedures.

(2) Introduced the YOLOv4 model with 1024 X 1024 input to
increase the amount of information of small objects, and
introduced the latest detection architecture to gradually
strengthen the technology development capabilities
in the field of deep learning to modify the architecture
requirements for the future needs of this project.

(3) Established a corresponding link between the conflict
type classification and the accident type, and the results
of the traffic conflict analysis can be guided to adopt the
"Accident Type-oriented Intersection Traffic Engineering
Design Example” and propose the recommendations for
improvement measures. It also discusses the pre- and
post-improvement analysis for four case intersections,
analyzes the implementation and effectiveness of the
improvement program, and whether there are other
potential traffic safety issues.

3. Promotion of Outcomes and Benefits

(1) The conflict analysis software of this study can mainly
assist in the diagnosis of accidents and preliminary
improvement programs, automatically analyze conflict
events and heat maps to find out the conflict types with
higher frequency and severity, and assist traffic engineers
in the diagnosis of accidents.
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(2)The software of this study is also suitable for
implementation and evaluation, and can immediately
assess the effectiveness of the improvement program
through the conflict analysis and comparison before and
after improvement, and whether there is a change in
user behavior that causes the effect of accident risk to be
transferred to other types.

(3) Organized the Results Presentation and Education Training
Seminar of this project on November 9, 2020, to publicize
the research results of this project.

4. Summary of Research Outcomes
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5. Report of Research Outcomes

- Development and Application of the Road Traffic Flow and
Accident Risk Detection and Analysis Tools (Published in
November 2019)

- Development of Traffic Collision Analysis Technology using
UAV Aerial Videography at Intersections (Published in July
2020)

- Case Application and Comparison of Intersection Overlook
Videography Technology in Traffic Conflict Analysis
(Published in July 2021)
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(3) A Study on Skid Resistance in Pavement
Marking Materials

1. Project Overview

The objective of this study was to explore the skid
resistance of the thermoplastic pavement marking materials,
especially aiming at the trail testing sites where the pavement
markings were more than 65BPN or above in recent years.
The research scope was to monitor and analyze the skid
resistance of pavement marking materials through the field
and laboratory testing in order to evaluate their loss of skid
resistance and long term durability. The research outcomes
serve the reference for the Ministry of Transportation and
Communications to adjust the skid resistance specifications
of pavement markings materials subsequently, as well as for
the road agencies as posed to installing pavement marking
materials with 65BPN or above.

2. Research Outcomes

(1) A total of 101 field test locations in Taipei City, New Taipei
City, Taichung City and the Directorate General of Highways
were selected for the field testing, and to conduct British
Pendulum Test in accordance with ASTM E303 during five
consecutive months. The analysis unveiled that the field
test was limited by the uneven quality of pavement marking
materials and the excessive environment variables (such
as oil contaminations and dusts). Hence, the testing data
showed that there was no clear correlation.

(2) The laboratory test took the reference of the Florida
Test Method FM5-622 and utilized the Wheel-Tracking
Polishing Device to conduct the accelerated polishing
test for the pavement marking materials. The test results
found that the skid resistance of most of the markings
decreased significantly by about 8-10BPN in the early
polishing stage; on the other hand, the skid resistance of
the middle and late stages did not decrease much. The
possible reason would be that the thermoplastic pavement
materials contain certain ingredient that would support the
middle and late stage of skid resistance. In addition, it was
also found that the existence of thin water film reduced the
skid resistance of pavement marking materials at most
about ten to twenty percent.

3. Promotion of Outcomes and Benefits

(1) This study explores the loss of the skid resistance of the
65BPN thermoplastic pavement marking through field
and laboratory tests. The research outcomes provide
the reference for the follow-up revision of the Traffic
Engineering Specifications of the Ministry of Transportation
and Communications and reduce the possibilities
motorcycle and other vehicles sliding over the pavement
marking materials, which resulted in traffic accidents.

(2) The research results deliver a practical testing method
to evaluate the long term performance of the pavement
marking materials for road agencies’ strategies to improve
the installation and maintenance tasks. Furthermore,
this testing method of evaluating loss in skid resistance
established by this study serve a practical evaluating
method for other similar research topics in the future.
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(Published in July 2021)
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(4) Promoting Railway Safety Management
System

1. Project Overview

The derailment accident of Taiwan Railway Puyuma
Express on October 21, 2018 caused many deaths and injuries
to passengers. It was the most tragic accident of the past
30 years. The Executive Yuan instructed the Taiwan Railway
Administration to implement a Safety Management System
(SMS] aiming at the Taiwan Railway Overall Inspection.

In order to enable domestic railway operation units to
elaborate the efficacy of preventing accidents, the IOT refers
to the theory and practice of SMS in the European Union and
other countries’ railways, and conducted in-depth research on
SMS mechanisms suitable to the domestic railway industry in
2018. Furthermore, in accordance with the Legislative Yuan's
2019 general budget resolution, the case of "Research and
Analysis of Promoting Railway Safety Assurance Mechanism”
was conducted from June 2019 to May 2020, to assist the
Taiwan Railway Administration in strengthening its internal
safety audit review and evaluation, changing the management
operation and continuing to improve the SMS, etc.

2. Research Outcomes

(1) The planning of our country's railway transportation SMS
shall cover 12 key points, and propose the directions and
strategies to implement the SMS for domestic railway
operation organizations, for example, proposing guidelines
and checklists for the implementation of SMS by the
management operation organizations.

(2) Propose methods for review and evaluation of railway
safety assurance, and formulate procedures for “"Change
Management,” practical operation guidelines for related
operations and the educational training materials
(including cases), to provide measures for the railway
operation organizations to elaborate the safety assurance
functions.

3. Promotion of Outcomes and Benefits

(1) The Taiwan Railway Administration has developed a
suitable Safety Management System (SMS) with reference
to the 12 key items of the Railway Safety Management
System recommended by the |0T, and established a
dedicated safety department “Operation Safety Division™
in accordance with the recommendations by the Taiwan
Railways Comprehensive Inspection Committee on
December 11, 2018, responsible for promoting SMS.
The Taiwan Railway Administration refers to the
recommendations of |OT, keeps improving SMS.

(2) With reference to the research results of the 10T, the
Railway Bureau incorporates the requirements of
establishing SMS into the draft amendments to the
Railway Act and Railway Train-Control Rules to strengthen
the supervision of the railway operation system.
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5.0 B ERE 5. Report of Research Outcomes
CEKRERESSIERS (SMS) SELER - A Study in Railway Safety Management System - the
N ) Development of Strategies for Building the Mechanism
ZHtiEE (108483 ik ) (Published in August 2019)
- BB TE LD REBEME T (1094 - A Study on Railway Safety Assurance Mechanism Promotion

108 L) - (Published in October 2020)




RBEBEBATAT109FF]R
INSTITUTE OF TRANSPORTATION, MOTC
ANNUAL REPORT 2020

(h) EEBEZEFREIESE
1.5t E8d

BEREQERRE  BEREENTIERK
EETBS o AEEEREEAT » BERER
SBAR B RE T E WA ETHIERS - AL - A
FEE R IR B ARSI R - I BB R BRE R
BEITAME Z B EHGIRI - DMEEER LN
B~ FEANEHSOEERIBERE - ESIRR
BEEFIRABRRECHETF -

REFEFMRIRGE " ERRIER T ERE R
2HCETTR ) 0 ARERIIRRPIEZER > M
AR B RR6IFRMIIEE1HFTE - 21094
EThk38H] » WIFEMHRER HHHR AT - 395
e » SIBRBEN 11051 B 18R ERRENBAT ©

R EXTEAH BRI BRTERERNZES
RN EEE - BEI7THIRRG - HAEEIR
AABEBRBERFISIBENE  SEAA TH
AR M) o % (3058 T IR AT < ss s
S BE AT BUF AT SR AR AT
B ZSRXBIEEFAARBRERBIEREA
ERHR - ETHERRERRERM AR
BV - AFHERFFBEIBEE - NREER
E  BREDBTERR - IBHRAKRER - 8%
MBFRBEBEMH N ZERMEETESE)
W ETT3 e

2. 55T R

(1) TR REEFEERERIBENE
B WO BERRERZESTRE 5L
TAE - ZBABFER -

(2) SERN R BERKRRMEBE T/F - Wi
WEFRBERREETRIBRER - X
AR EEMEIRLIBAT -

3.k REFE M ES

AFTELI1064F (25358 ) ZEFME KRS
FrE RSB AT ARG - HIRERIZ FEE
= (1054 ) HEA11,055¢ ~ FET4A ~ 245
1,424 N RETIRTHREBEZFES (10845 ) #
B9591F ~ ZETOA ~ 181,161 A » BUIRESHIE
ZRERFE M ABUBA LA ~ 2B ANEURAD
435N 0 WEFMEEHEURA9.1% ~ LT ABUR
10096 ~ 5 ANBURA18.47% ©

(5) Improvement Plan for the Road Sections
Prone to Accidents

1. Project Overview

With the development of our Country's economy, the use
of land around roads and industrial activities has continued to
change over time, and road construction, traffic conditions and
traffic flow have also continued to be in transition. Therefore,
in order to respond to changes in the road environment
and traffic conditions, and to effectively reduce the number
of possible traffic accidents, to maintain road safety and
to effectively, continuously improve road traffic facilities, it
has been listed as the top priority work of the Ministry of
Transportation and Communications to improve road safety
every year.

This project is based on the "Road Traffic Order
and Traffic Safety Improvement Program™ approved by
the Executive Yuan, which is listed by the Ministry of
Transportation and Communications as a long-term task, and
was entrusted to the I0T to manage the 1% project in 1980,
which has completed 38 projects by 2020, and continues to
conduct the report research proposal and implementation.
The 39" project was approved to start implementation by the
Ministry of Transportation and Communications on January
13, 2021.

This project is mainly aimed at the accident-prone
road sections within the jurisdiction of each County and
City Government as the scope of improvement. Starting
from the 37" project, the Ministry of Transportation and
Communications has invested in relevant subsidy funding
mechanisms to guide the improvement, and combined
with the 10T's "Research of the Accident Type-oriented
Intersection Traffic Engineering Design Examples,” targeting
the traffic engineering works from all levels of Road Traffic
Management Units under the Ministry of Transportation
and Communications, County and City Governments, and
traffic engineering consulting companies to conduct the
enhancing education and training on the improvement
technical methods for the accident-prone road sections.
The project also invites the Ministry of Transportation and
Communications, the National Police Agency of the Ministry
of the Interior, the Police Departments of each County and
City Government, the Directorate General of Highways of
the Ministry of Transportation and Communications, and the
Traffic Management Units of the County and City Governments
to conduct joint inspections on the accident-prone locations to
discuss the way of improvement.

2. Research Outcomes

(1) Completed the collection of data on road traffic accidents
in Taiwan over the years, and analyzed the number of
accidents, the number of deaths and injuries on the
accident-prone road sections.

(2] Completed the field joint inspections of the accident-
prone road sections, and proposed the improvement
program, consolidated into the report and submitted to the
Ministry for approval, and sent to various Road Competent
Authorities for implementation.

3. Promotion of Outcomes and Benefits

This project takes the 2017 (35" project) accident-
prone locations of the Project for Improving Accident-
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Prone Locations with a total of 76 locations as an example.
The total number of accidents in the year (2016) before the
improvement was 1,055 with 4 deaths and 1,424 injuries. After
the completion of the improvement project, the number of
accidents in the year (2019) was 959 with 0 deaths and 1,161
injuries; therefore, the performance before and after the
improvement showed that the number of deaths decreased by
4, the number of injuries decreased by 435, and the concluded
number of incidents decreased by 9.1%, the number of deaths
decreased by 100% and the number of injuries decreased by
18.47%.

LIS R RS ESEE 4. Summary of Research Outcomes
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The 38" Project for Improving Accident-Prone Locations in the Taiwan Area
5. R IRE 5. Report of Research Outcomes
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Creative Research and Application

on Highway Passenger and Cargo
Transportation

(1) Maintenance, Functional Enhancement and
Education Training of the Decision Support
System for the Scanning of Public Transit
Service Gaps

1. Project Overview

In order to help local governments quickly understand
the bus service gaps in their jurisdictions and assess the
impact of adjustments in the allocation of transportation
resources, The Institute of Transportation (I0T), MOTC has
developed a "Decision Support System for the Scanning
of Public Transit Service Gaps”(DSS) since 2012, which
integrates the Real-Time Bus Information System Databases
of the Directorate General of Highways (DGH), MOTC and all
Counties and Cities with GIS, population distribution, bus
operation data to carry out value-added applications. DSS
has the decision support function to assist the transportation
competent authorities in the planning of the bus route
network by offering relevant evaluation index data and analysis
charts, which can overcome the management blind spots
caused by the lack of relevant information and can only rely
on the rules of experience in the past, so that the supply of
bus services can be more in line with the needs of people. In
addition to providing DSS to 10T and DGH for relevant business
applications, 10T has announced the authorization of free using
DSS for the transportation competent authorities starting
November 2014. By the end of 2020, there are 19 County and
City Governments and 6 Regional Transportation Development
Research Centers which have applied for the authorization of
using DSS from [0T. In order to transfer the maintenance work
of DSS to DGH since2021,I0T carried out the maintenance,
functional enhancement, and education training tasks of DSS
from 2019 to 2020.

2. Research Outcomes

(1) Update the database content of DSS.

(2) Strengthen the functions of DSS:

a. Enhance the computing performance of the system and
shorten the time required for the system to produce
relevant analysis charts.

b. Improve the screen presentation and operation interface
of the system.

c. Improve the service coverage analysis function,
accessibility analysis function, mobility analysis function,
evaluation function of adding and adjusting bus routes/
stops, and reporting function of system application
outcomes.

d. Increase the system background statistics function of
DSS.

(3) Provide technical consulting services and education
training.

(4) Compile operation manuals based on the latest functional
architecture of DSS.

(5) Complete the relevant work required for transferring DSS
to DGH.
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3. Promotion of Outcomes and Benefits

(1) Organized six sessions of education training in November
2020, to assist DSS users (personnel from the central and
local transportation competent authorities and from six
Regional Transportation Development Research Centers)
to familiarize themselves with how to operate DSS in order
to apply it to check the service gaps of bus route networks
and evaluate the effectiveness of the improvement
program.

(2) Participated in the 2020 Taiwan Geographic Information
Society Annual Meeting and Academic Seminar on
December 10-11, 2020 to publish a paper and demonstrate
DSs.

(3) In 2020, two county and city governments were added in the
list of applying for authorization of using DSS.

4. Summary of Research Outcomes
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5. Report of Research Outcomes

Maintenance, Functional Enhancement and Education
Training of the Decision Support System for the Scanning of
Public Transit Service Gaps (1/2) (Published in July 2021)

Maintenance, Functional Enhancement and Education
Training of the Decision Support System for the Scanning of
Public Transit Service Gaps (2/2) (Published in October 2021)
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(2) Transfer Time Gap Evaluation and
Enhancement Mechanism for Train and Bus
Transfers

1. Project Overview

The planning of bus route has local considerations,
such as needs of commuting to work, commuting to school,
which results in the bus routes passing through the Taiwan
Railway Station not being fully cooperated with transfers.
After further discussions with the industry operators, the
Competent Authorities and other Units, it was understood that
due to factors of drivers and mixed scheduling, the number
of runs of scheduled buses cannot be adjusted significantly,
and can only be adjusted by minutes. In addition, the relevant
regulations on punctuality of the number of runs of scheduled
buses promoted by improving reliability may make the bus
unable to be flexibly scheduled, which may cause problems for
passengers transferring due to the delayed bus schedules.

In addition, in terms of the characteristics of bus routes,
routes in some areas pass through multiple rail stations. If the
bus schedule is adjusted for one station, it will have the effect
of "to pull one hair and the whole body is affected,” resulting
in larger time gaps in subsequent stations. If the bus route is
not the departure station, the bus may not arrive at the station
on time as specified in the timetable due to road conditions
and other factors, which will result in the situation where the
scheduled bus cannot be connected for transfer. Whether it is
a static adjustment to the timetable, or a dynamic adjustment
of the bus departure by the real-time status of the scheduled
buses, there are many conditions that need to be considered
depending on different situations of the bus route, and the
condition limit of the operating unit will make the time gap
situation more complicated.

Therefore, in order to improve the quality of passenger
transfers and shorten the transfer time gap, under the
condition of limited supply end, the detailed needs of
passengers must be further analyzed, supplemented by
the results of the existing inventory of bus routes passing
through rail stations in order to integrate the bus service route
network to estimate the actual transfer demand. In addition,
the analysis of electronic stored value cards can further clarify
the actual transfer direction of passengers after entering and
exiting the station, and the potential demand at each time
period.

In summary, in order to further make the transfer
time of public transportation seamless and meet the needs
of passenger transportation, this project is based on the
current "Evaluation System of the Railway and Bus Seamless
Transportation,” to optimize the system functions, and
analyze the attributes of passengers in different time periods
and different regions through the analysis of the existing
electronic stored value cards data, to understand the actual
travel needs of passengers, and use the system's evaluation
results to provide recommendations to the relevant units
on the adjustment of bus route schedules, so as to achieve
the effect of seamless connection transfer as well as energy
conservation and carbon reduction.

2. Research Outcomes
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Introduction of Key Researches

(1) The actual adjustment results of the number of runs

of scheduled buses in this study show that under the
condition that people can accept the transfer time, a
greater number of runs of scheduled trains can be
matched and serve the needs of more people in transfer to
expand accessibility of transportation.

(2) This study calculated the carbon emissions benefit based

on the 16% benefit of actually increasing the number of
transfers at the Changhua Station of Taiwan Railways. The
results found that the first-class station of Taiwan Railways
can reduce carbon emissions by more than 6,496 tons per
year and save approximately US$370,000 of carbon credit
value.

(3) Evaluate the time gap of trip chain type (including travel

time and play time) for five well-known tourist hotspots
in Changhua area. If tourists take the Taiwan Railway to
Changhua Station, then transfer to local buses to five
tourist attractions, although there are two passenger
transportation scheduled bus routes that can reach the
A-level service standard (the time gap is less than 10
minutes), most of the main scheduled buses are C- and
D-level service standards (the time gap is between 20 to 59
minutes and more than 60 minutes, respectively), there is
still considerable room and value for improvement.

(4) Through the newly added functions of the "Evaluation

System of the Railway and Bus Seamless Transportation,”
the time required for scheduling by the carriers is reduced,
and the relatively objective indicator of the gap between
railways and buses is provided at the same time, for
their reference and comparison; meanwhile, go through
PTX Real-time railway information, and then notify the
carriers in the form of e-mail, to implement the railway
delay response strategies for the delayed passenger
transportation scheduled buses, to achieve the effect of
rapid response.

3. Promotion of Outcomes and Benefits

(1) During the project period, this study organized one session

of education and training at the Feng Chia University, and
aims at new functions of auto connection schedule, time
gap evaluation, gap difference warning, and active mail
notification, etc., using the situational model to conduct
education and training, with a total of eight passenger
transportation carriers attended, and put forward relevant
opinions and suggestions for the actual needs of the first
line, as the goal of the improvement of this project.

(2)Chang Hua Bus is based on the recommendations of

transfer schedules proposed by this project, to implement
bus schedule adjustments through internal evaluation, and
adjust the departure time for 8 routes and 18 scheduled
buses starting September 1, 2020. According to the
preliminary analysis of electronic stored value cards data,
it is known that the number of people actually boarding
at Changhua Station before and after the improvement
increased by about 16%, which is helpful in improving the
overall efficiency of public transportation.
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4. Summary of Research Outcomes
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Introduction of Key Researches

(3) Routed-based Costing System for Motor
Carrier Industry Application Software
Upgrade and Maintenance Operation Project

1. Project Overview

The route-specific cost calculation system for the
automobile passenger transportation industry (hereinafter
referred to as the "system”) was formally implemented
on July 1, 2000. At the same time, in coordination with
the implementation of the system, the I0T developed and
completed the application software for the route-specific
cost calculation system for the bus passenger transportation
carriers (including the bus passenger transportation carrier
end and the competent authorities end, hereinafter combined
and abbreviated as "this Application Software"). The second
edition update was completed in December 2002, and the
software was updated again to the third edition in December
2007 to provide the carriers and competent authority agencies
to conduct agency cost calculation analysis and report use.

In recent years, there were carriers who reported
abnormalities in the operation of this application software
due to computer operating system updates. The Directorate
General of Highways of the Ministry of Transportation and
Communications has requested the 0T to assist in the update
operation. This project is to cooperate with the operating
environment of the existing computer operating system to
update this application software to Edition 4 to achieve the
normal operation of the original functions. After the software
is updated, aiming at the bus passenger transportation
carriers and the competent authorities to conduct education
and training courses to assist in implementing the execution
of the route-specific cost calculation system for the bus
passenger transportation carriers, to improve the efficiency of
route operation.

2. Research Outcomes

(1) Complete the update of the application software for
the route-specific cost calculation system for the bus
passenger transportation carriers (including the bus
passenger transportation carrier end and the competent
authority end) to make it compatible with the existing
computer operating system environment.

(2) Complete the new software operation manuals and
education training to improve the efficiency of operating
software by the bus passenger transportation carriers and
the competent authorities.

3. Promotion of Outcomes and Benefits

(1) During the period from October 20th to 23rd, 2020, this
project organized a total of seven sessions of software
practice education and training, invited a total of 108
Units from the bus passenger transportation carriers and
competent authorities, of which a total of 61 participants
were from bus passenger carriers, and 23 from the
competent authorities. The promotion rate of the physical
course results reached 78%, and the software and user
manual were placed on the internet for users to download
and make reference, IOT also continued to provide
consulting services.

(2) Provide the information for the bus passenger
transportation carriers to analyze and report the route-
specific cost to improve the operation and management
efficiency.
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(3) Provide the competent authorities with information
to grasp the route-specific cost of the bus passenger
transportation, as the reference for the review of subsidies
or rates, and improve the efficiency of resource allocation
and utilization.
LIRS RS EGEE 4. Summary of Research Outcomes
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Introduction of Key Researches

(4) Trial Operation and Promotion Application of
Pre-arranged General-Purpose Passenger
Car Transportation Service

1. Project Overview

Accessible taxis are an important means of
transportation for people with limited mobility. It has been
more than seven years since our Country began to provide
subsidies for accessible taxis in 2013; however, there are
still issues such as lack of transparency in ride information,
performance indicators to be reviewed, and complicated
subsidy audits in the accessible taxi operating market
pending improvement. This project attempts to design the
"Accessible Taxi Special Carrier” system after analysis from
the perspectives of various stakeholders such as persons with
disabilities, fleet carriers, drivers, and competent authorities,
and then develop the tools required for implementation to
enhance the transparency of taxi booking information, assist
and counsel four municipal governments of Taipei, New Taipei,
Taoyuan, and Taichung to pilot and introduce the accessible
taxi schedule carrier system, and through new systems and
new tools to assist local governments in strengthening the
accessible taxi promotion strategy, enhance the public's trust
in governance, and also prepare our Country to enter the
super-aged society in advance.

2. Research Outcomes

(1) Complete the collection, evaluation and analysis of the
schedule, supporting measures, subsidy methods,
and relevant laws and regulations for the promotion
of accessible taxis in four countries including Japan,
Australia, the United States, and the United Kingdom.

(2] Complete the system design and tool development and
establishment of accessible taxi special carriers, and
counsel four municipalities to introduce pilot projects,
through the customized special fleet integration system,
to provide unified reservation portal (convenience] for the
public and automated audits by the competent authorities,
and reduce the cost of administrative operations
(administration reduction).

(3) Complete the draft of "Direction for Encouraging
Purchase of Accessible Taxi Subsidies by the Ministry
of Transportation and Communications,” “Guidelines
for Encouraging Accessible Taxi Operation Subsidies by
the Ministry of Transportation and Communications,”
"Guidelines for Issuing Accessible Taxi Special Carrier
Administrative Operating Expenses and Operating
Incentives,” "Guidelines for Accessible Taxi Special
Carrier Management,” "Contract Template for Accessible
Taxi Special Carriers” and "Accessible Taxi Special
Carriers User Service Instructions”; provide the Ministry
of Transportation and Communications and local
governments to speed up the completion of the legal
system process, shorten the time for introducing the
accessible taxi special carriers, and improve and speed up
the effectiveness of promoting accessible taxis.
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3. Promotion of Outcomes and Benefits

The reservation accessible taxi service promoted by the
I0T with "i-Taxi" as the service brand is with the cooperation
of the central cross-ministries (Ministry of Transportation and
Communications, Ministry of Educations and Ministry of Health
and Welfare) and the local cross-counties and cities (Taipei
City, New Taipei City, Taoyuan City, Taichung City). The 10T
designs the accessible taxi special carrier system, researches
and develops the reservation integration system, delivers the
system to four municipalities to set up a single reservation
portal, and signs the special carrier administrative contract
with the carriers in cooperation, to open the number of taxi
trips that can be in service every hour within 14 days to the
public for reservation for the people in need only to complete
the reservation before 2 pm the day before riding. The carrier
must dispatch the taxi and charge the fare based on the taxi
meter to provide fair, caring and convenient transportation
for the person with disability. Through the integrated supply
and demand information, the passenger rate of accessible
taxis can be enhanced to increase the income of drivers, and
reduce the mileage driven without passengers to increase
the willingness to carry a person with disability; on the other
hand, in terms of the government, it can also reduce the cost
of administrative audits and implement the effectiveness of
operating subsidies.

4. Summary of Research Outcomes
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(5) MOTC Center for Transportation Research
and Development Subsidy Program (2015-
2020)

1. Project Overview

In order to encourage universities and colleges to
use abundant basic R&D facilities and research resources,
together with the accumulated basic R&D energy and existing
facilities, to assist in the promotion of relevant policies of
the Ministry of Transportation and Communications, the
Ministry has cooperated with the allocation of funds starting
from 2015, and requested the I0T to conduct the "Ministry of
Transportation and Communications Subsidizes the Academia
to Establish Regional Transportation Development Research
Center” Project, through the Regional Transportation
Development Research Center (hereinafter referred to as
the Regional Center) to strengthen the construction of local
government capability, promote the cooperative development
of academia, industry, and government departments, and
implement the sustainable development of Local Public
Transportation.

2. Research Outcomes

(1) Organize Training Courses for the Transportation
Professionals: Organized a total of 702 physical courses
from December 2016 to December 2020 with 15,372
participants. In addition, there were 12 online courses with
viewers of approximately 4,500 people/time.

(2

Assist Local Governments in Conducting public
Transportation Case Studies: Assisted a total of 66 Local
Governments in Conducting public Transportation Case
Studies from December 2016 to December 2020. During
the implementation of the project from December 2016
to December 2018, the case was planned and practiced
with the goal of increasing the use of public transportation
and restraining the use of private transportation
vehicles, to understand the supply and demand of public
transportation and the current status of the use of private
transportation vehicles, to explore applicable push-pull
strategies, and to propose the actual pilot project in the
local region; during the implementation of the project
from December 2018 to October 2020, two topics of
"Sound Development Strategy of Public Transportation
Environment in Remote Areas” and "Public Transportation
Passenger Capacity Increase Strategy in Urban Areas”
were planned and implemented respectively, focused on
discussing the actions and effects of public transportation
strategies of all Local Governments, and put forward
appropriate views and future recommended strategies for
the Counties and Cities of all Regions.

(3) Provide Consulting Services for the Motor Vehicles
Offices, Stations subordinated to the Local Government,
Directorate General of Highways of the Ministry of
Transportation and Communications and the Bus
Passenger Transportation Carriers and Counsel Local
Government Proposals: Provided 1,036 consulting
services from December 2016 to December 2020, of
which 370 services were participated by the personnel
of Director-General and Director level of the Local
Government. In addition, the Counseled Local Government
to submit proposals of Public Transportation Projects to
the Directorate General of Highways of the Ministry of
Transportation, and 183 projects were approved.
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3. Promotion of Outcomes and Benefits
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transportation planning capabilities; especially assist the
Counties and Cities outside of six Municipalities to increase
the average received subsidy of public transportation
development projects from an average of 24% in
2011-2016 to an average of 26% in 2017-2019, showing
that under the assistance of the Regional Center, it has
encouraged the Local Governments of Counties and Cities
outside of six Municipalities to achieve substantial benefits
through public transportation development projects.

(2) On the part of improving people-oriented public

transportation services in rural areas, the Regional Center
counseled a total of 30 townships to promote the Demand
Responsive Transit Service (DRTS) from December 2016
to December 2020, and received approval for 70 cases
of related proposals from the Directorate General of
Highways; the improvement of the service coverage rate
of highway public transportation space in rural areas
shows that it has increased from 68.8% in 2015 to 81.63%
in 2019, which is of great help to the improvement and
implementation of basic people transportation in rural
areas.

(3) On April 9, 2020, a Report on 55 rural public transportation

services issues concerned by the Member of the
Legislative Yuan, Kao Chin Su-mei was completed. The
|0T cooperated with six Regional Centers to manage the
“Inventory of Transportation Demands in 55 Townships
and Cities in Indigenous Areas,” and mailed the Report
to the Office of Member of the Legislative Yuan, Kao
Chin Su-mei, and the relevant Units of the Council of
Indigenous Peoples, the Ministry of Health and Welfare,
and the Ministry of Education to serve as an important
reference for the research and improvement of rural public
transportation services.

(4) On April 30, 2020, the "Explore the Gap between Supply

and Demand of Public Transportation in Tourism and
Trip from Taipei to Yilan Area” assigned by the Ministry of
Transportation and Communication was completed. The
10T cooperated with the North Regional Center to propose
the concept of "Yilan County Five Circular Tourist Bus Road
Network,” and reached consensus with Representatives
of the Yilan County Government, Yilan Tourism and
Accommodation Association to implement and promote
gradually.

(5) On June 5, 2020, the 10T held the "Cross-Region Forum of

Public Transportation Passenger Capacity Improvement
Strategies” with the Taoyuan-Hsinchu-Miaoli Regional
Center of Chung Hua University and Kainan University
to share experience and exchange opinions, collect the
opinions of how to improve public transportation passenger
capacity from all relevant Units, and subsequently
incorporate into the Regional Centers to jointly plan for
feasible strategic programs to increase the capacity of
public transportation, so as to assist Local Governments in
launching high-quality public transportation services that
make the public appreciative.

(6) On June 9, 2020, the 10T and the Kaohsiung-Pingtung-

Penghu Regional Center of National Sun Yat-sen University
jointly organized the "Cross-Region Forum on Improving
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the Rural Public Transportation Environment” to share
experience and exchange opinions, collect the opinions of
how to improve the rural public transportation services
from all relevant Units. The 10T will continue to conduct
planning with all Regional Centers on feasible strategies
for improving the rural public transportation environment,
to assist Local Governments in launching high-quality
public transportation services that will make people happy.

(7) On October 13, 2020, the 10T and the six Regional Centers
jointly organized the "Public Transportation Cross-domain
Development Strategy Forum” to share and exchange
with the outside world the actions of the central and
local governments, development issues, research and
analysis results, and promotion strategies, and conceive
the future development direction of public transportation
services by gathering opinions from all sectors of industry,
government, academia, and institute, to meet the needs
of people’s transportation actions, and promote all
resources to enter the remote villages through “Innovative
Integration, Service Upgrade,” by the means of cross-
ministries and agencies cooperation and collaboration
of public and private sectors, and combine the tourism
with local livelihood creation, return to “people-oriented”
transportation and improve the rural living environment.

4. Summary of Research Outcomes
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(6) Propose the Fourth Phase of Public
Transportation of Highways Project

1. Project Overview

Since 2009, the Ministry of Transportation and
Communications has instructed the I0T to apply for public
construction project funding from the Executive Yuan to
promote the development of highway public transportation
for the project researched and planned by the I0T, and there
are three phases of the project which have been reviewed
and approved by the Executive Yuan for promotion up to
now, including "Development Project of Highway Public
Transportation (2010-2012)" (NTD 15 billion in funding],
"Highway Public Transportation Improvement Project (2013-
2016)" (NTD 20 billion in funding), and the "Highway Public
Transportation Multiple Promotion Project (2017-2020]"
(NTD 15 billion in funding), which significantly expanded the
financial resources of the Ministry of Transportation and
Communications and the county and city governments to
promote the development of highway public transportation,
and can be called the largest scale of Public Transportation
Rebuild Campaign in the history of our country. With the
efforts of the central and local governments and bus carriers,
the third phase of the Highway Public Transportation
Project has significantly improved the quality and volume
of Highway Public Transportation services. Since the third
phase of the project will expire in 2020, in order to continue its
implementation effectiveness, the 10T was instructed by the
Ministry of Transportation and Communications to research
and propose a new phase of the project to seek funding from
the Executive Yuan to continue to promote the development
of public transportation and implement the 2020 version of
Transportation Policy White Paper Action Plan.

2. Research Outcomes

In accordance with the instructions of the Ministry
of Transportation and Communications, the 10T collects
international and domestic public transportation development,
consults with relevant units for comments and evaluates the
appropriate budget scale, and drafts the "Highway Public
Transportation Service Upgrade Project,” in addition to
many working meetings with relevant units of the Ministry of
Transportation and Communications to discuss and confirm
the content of the project in detail, two symposiums were
organized to consult the opinions with experts and scholars,
relevant units of the Executive Yuan, various county and city
governments, Regional Transportation Development Research
Centers, and the Passenger Transportation Carriers as
the basis for an Amendment Project (draft) to achieve the
effect of consolidating consensus from all sectors. The draft
project was submitted to the Executive Yuan by the Ministry of
Transportation and Communications for review on December
31, 2019, and was approved by the Executive Yuan on June
12, 2020, successfully secured a four-year project funding of
NTD 24.5 billion, which will be handed over to the Directorate
General of Highways to prepare budgets for implementation,
to continue to assist the county and city governments and bus
passenger transportation carriers to promote the development
of highway public transportation.

The "Highway Public Transportation Service Upgrade
Project (2021-2024)" aims at seamlessness, safety,
sustainability, and sophistication as the goal of highway public
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3. R HEEEATNES transportation service upgrades. The focus of management
includes strengthening the integration of cross-transportation

PN BEBEHREAHETE (110-113 vehicle services, improving accessible riding and waiting

environment, improving transportation in rural areas to assist
) | BAKBEHRAKERPHEEAR AL [ment, IMproving fransp _
local livelihood creation, promote electric buses to control

AR R B AT 2 KR ﬁﬁj]ﬁ/\ﬁﬁﬂjﬁmjj_&ﬁﬁ air pollution, and introduce advanced equipment to prevent
LERPARALBHDE  BRICABRERE  accdents

EEFT) 0 BB RBERER - DFZERKER 3. Promotion of Outcomes and Benefits

FBZEZE ~ T3] AR méﬁi,_\u

- HPTPIRE AR~ (EARED RS The "Highway Public Transportation Service Upgrade

SSEAHISEBER © Project (2021-2024)" is used as the basis for the Ministry of
Transportation and Communications and the Directorate General
of Highways to manage the highway public transportation
related subsidy program, which is helpful to assist the local and
passenger transportation carriers to promote the development
of highway public transportation and strengthen bus service
quality and competitiveness, and increase people's willingness to
ride in order to achieve policies of improving traffic congestion,
narrowing the gap between urban and rural development,
promoting energy conservation and carbon reduction, and air
pollution control.

/
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Development and Innovative

Application of Intelligent
Transportation Technology

(1) Preliminary Study of Artificial Intelligence
in Traffic Data Collection and Urban Traffic
Signal Control

1. Project Overview

In order to improve the efficiency of the use of signalized
intersections, the intersection control strategy has been
developed from a static timing to a fully dynamic adaptive
signaling control. In recent years, Artificial Intelligence (Al)
technology has developed rapidly, and solving traffic problems
through Artificial Neural Network (ANN] models of Al Deep
Learning (DL) has become an important topic currently in the
transportation field. This project applies the traffic parameters
(traffic volume) collected by Al image detection and recognition
technology to the traffic data required by the dynamic signal
system based on Al Reinforcement Learning, and then through
the Imitation Learning (IL) and cycle-based Al Reinforcement
Learning to select the most appropriate signal timing plan,
and downloaded to the intersection for execution, so as to
respond to traffic flow changes in real time and improve the
operational efficiency of signalized intersections.

In terms of Al image detection and recognition
technology, this project improves the accuracy of detection
for various traffic parameters (for example, traffic flow of
various vehicle types in divided lanes and turning traffic
volume, occupancy rate and delay of various vehicle types at
intersections), while performing quantitative performance
analysis of different computing chip capabilities. In the part
of Al signal control, this project first conducted traffic flow
analysis and pre-traffic surveys at the experimental field
of two intersections of "Leye Road and Shijia East Road"” to
“Leye Road and Dongying Road" in Taiping District of Taichung
City, and with the traffic flow continuation optimization
on the off-ramp of Taiping ramp toward Taichung city via
Leye Road as the objectives to design the signal control
strategy. In order to grasp the practical performability of the
designed signal strategy and time system plan, this project
uses the signal timing system plan optimization software to
generate an optimized basic timing system plan that meets
the characteristics of the traffic flow in the experimental
field to conduct learning for the simulation learning method
of Artificial Intelligence Reinforcement Learning (RL), and
through the traffic simulation software to conduct quantitative
benefit analysis and evaluation in advance.

R —

R ——
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2.5 R R 2. Research Outcomes
(1) AFFITREBAISE Y M A e P (1) This study uses Al image recognition technology in traffic
B £ el B . r flow detection and data collection. Through empirical
ABEERRER - BBRERT %¥_+ analysis at the intersections of "Leye-Shijia East” and
FHEE |, ~ M4 MEROETSES "Leye-Dongying” in Taichung City, the accuracy of "Traffic
ST T QEER$$§XLML§ Lz Flow Volume of All Vehicle Types in Divided Lanes” can
. - - . reach better than 90% for small passenger cars regardless
BEADBE  HAEI0%LE - BRI of the situation, and for motorcycles better than 72%; the
ET72%LL E s TROERIBESE | /R accuracy of the small passenger car and the motorcycle
s N f the "Turning Traffic Flow Volume at the Intersection” is

5 SERE 2R /4 83%~100% 0 9

iﬁ/ R IR /3,83%~100% EEEE 83%-100%, and the accuracy of turning left and right is
EREZERAITEL0%~89%  THBEE , Mg between 40% and 89%; the accuracy of "Occupancy Rate”
REZIESO%LL L ; ITEREKEE AL is mostly better than 80%; the accuracy rate of "Delay” is

N N . N 87% when the number of vehicles waiting is 4.
Bz NI ) SETEER87% ’ 9
(2) When Al is applied to signal control, it will take a lot of

(2) AIFERNSREIEHIRFZ AR LB T NS exploration time for error testing to converge due to the

s 4eRIE 0 EEB AERMEMW Reinforcement Learning- to find the‘most appro.pri§te

o - . signal control process, which resulted in fewer application

BRI FWR - BUEBRBAEERE cases in the real-world environment. This study uses the

ZHERZEB - KR RS HE/LD timing system optimization analysis software PaSO to

WEhBEPaSO » LiT4H U BRE B ELE flrs't generate optimized t|m|r'19 sy'stem plans f'and tlme

- N period parameters for the continuation of the main road in

EREAECRECRFTERERS accordance with the scope of the experiment, to conduct Al

2 REITATE SRS » Tﬁ;ﬁ%%‘fﬁz simulation learning, and finally the Al signal control mode

N PN et after the Learning is placed in the field to perform actual
ABESSEEBIEE, - RIS TERIE(F - o e ppaed e Iee e ’

operations.
(3) ARHIFEREIFE BB EEEREESUMO (3) This study used the micro-traffic simulation software
s g s, Tes¥ s SUMO to construct the traffic environment at the

intersections of “Leye-Shijia East” and "Leye-Dongying™ in
Taichung City beforehand, then generated the simulated

o, SO RGBRIRE  EMEEAITEE

R REEN - REBEERISE LE performance of Al signal control, and finally, performed
TER c BRSRIER  ANEEERE actual detection in the experimental field. The actual
Y o - detection results show that the main road travel time in
B2 BERITRE - REBREREEER the experimental field can be improved. The travel time of
IR TR N E A7 %~30% » BEIEAFES the main path during the morning and evening peak hours
AR TR R B 4% L o is improved by 7% to 30%, and the travel time of the main
path during the off-peak hours is improved by more than

4%.

3. RHEEEWE
(1) 1094E12H2HE21094F 128108 2RI E

3. Promotion of Outcomes and Benefits

(1) On December 2, 2020 and December 10, 2020 organized

== pr v =t &= 5 22 . . . . E
ARBERAAMERRFAE - BEE the results presentation in Feng Chia University and
B8 0 EITNRIA © I0T and invited the government, industry, university to

participate in discussions and exchange results.

(2) RFE[EH > BRRES T REWK (2) Produced promotional videos to make it easier for the

Ko public to understand transportation policies.
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5.5 R EBERES 5. Report of Research Outcomes

- Preliminary Study of Artificial Intelligence in Traffic Data

- g TEERAETRE REBREE
ERATEREAE T AR R AR Collection and Urban Traffic Signal Control (Published in July

JZEl 2 5T (110487 3 Hhk) 2021)
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(2) The Analysis of Project Performance and
Application of Promotion Strategy in the
Pilot Project of Electric Bus (2019-2020)

1. Project Overview

In recent years, the technology development of electric
buses has gradually matured, and global sales have continued
to grow. For domestic passenger transportation carriers, the
stability of the vehicle's key systems is coordinated with the
infrastructure and the customization of operation planning
according to the business environment, all which rely on the
continuous collection and analysis of operating performance
data. Through the comparison of the availability, power
efficiency and endurance of each vehicle manufacturer, it
can be used to propose the guide of introducing the domestic
electric buses for reference by the carriers and serve as the
basis of rolling review for the policy promotion and resource
allocation. Therefore, the Ministry of Transportation and
Communications has stipulated that all electric bus subsidies
(including demonstration projects and general projects)
from 2019 onwards must provide relevant data for analysis
by the I0T and the Directorate General of Highways. The
main purpose of this project is to assist in collecting system
information during the execution period of the electric bus
demonstration project and the general project, and to build
the Operating Data Monitoring and Management Platform,
and then analyze the various operating and driving data of
electric buses through the platform, to provide the references
for yearly inspection data of the demonstration project and
the general project, and grasp the key operational indicators
and key issues. In addition, it also simultaneously reviews the
operating environment and infrastructure gaps of electric
buses, expecting to accumulate actual operating data of local
electric buses through the implementation of this project,
develop the electric bus introduction guidelines, and provide
local governments with reference for subsequent expansion
and implementation.

The main tasks in 2020 include: functional improvement
and maintenance of the Electric Bus Operating Data
Monitoring and Management Platform; rolling review of this
year's demonstration projects; staged review of the operation
performance evaluation method; manage the transmission
test inspection and collection of data in accordance with
the demonstration project and the progress of the public
transportation to perform the key operating indicators
analysis, performance evaluation, and provide the reference
for operating subsidy applications; track and review the
implementation situation of the demonstration projects and
public transportation plans of the electric bus; develop the
electric bus introduction guidelines (draft); collect interviews
to grasp the trend, benefits and promotion directions of smart
charging development, as the basis to research and propose
recommendations for follow-up promotion, and produce videos
and assist in marketing for the important project results or the
implementation process.

2. Research Outcomes

(1) Announce the "Regulations for Data Transmission
Operations of the Electric Bus Operating Data Monitoring
and Management Platform,” and coordinate with the
project to promote and adjust the platform collection
mechanisms and presentation methods.
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(2) Cooperate with carriers with applications of demonstration

projects and general projects from 2020 to conduct on-
board equipment data and charging facility operation data
transmission testing and verification operations.

(3] Collect electric bus operation data, track the operation

performance of electric buses in the demonstration
project, and assist the Directorate General of Highways
in the follow-up phased inspection and operation
performance subsidy data statistics and report analysis.

(4) Cooperate with the promotion of the demonstration

project operation mechanism, the analysis of operational
performance and the response to the implementation
topics, to the comprehensively organize, research and
propose the Introduction Guide (draft), to provide the
passenger transportation carriers with the necessary
introduction information, so that the potential risks in the
introduction process can be reduced.

(5) Correspond to the follow-up promotion of electric bus

infrastructure, preliminarily collect the domestic and
foreign smart charging development trends and promotion
directions, and interview research institutes and domestic
manufacturers of smart charging products as the
reference for the promotion direction of smart charging.

3. Promotion of Outcomes and Benefits

(1) By accumulating data on the operation of electric buses in

our country over a long period of time, to provide vehicle
manufacturers with the basis for improving product
performance, business management, and rolling review
of electric bus promotion policies, so as to improve the
overall operating quality of electric buses.

(2) According to this project, establish the "Regulations

for Data Transmission Operations of the Electric Bus
Operating Data Monitoring and Management Platform,”
to be incorporated into the application subsidy conditions
of the electric bus subsidy program (general and
demonstration type). Collect operating data of electric
buses to achieve convenience and consistency in data
collection.

(3) Rolling update of the Electric Bus Introduction Guide,

construct the electric bus introduction environment and
increase the willingness of use, to achieve the goal of
improving air pollution.

(4) Apply the Electric Bus Operating Data Monitoring and

Management Platform to track and check the operation
performance of the demonstration project, which can
assist the Management Unit in conducting the Carrier
Operation Status Audit.

(5) Introduce international advanced technology and integrate

domestic R&D resources to promote cooperation between
the industry, government, universities, and institutions.
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5. Report of Research Outcomes

- The Analysis of Project Performance and Application of
Promotion Strategy Support in the Pilot Project of Electric
Bus (1/2) (Published in December 2020)

- The Analysis of Project Performance and Application of
Promotion Strategy Support in the Pilot Project of Electric
Bus (2/2) (To be published in November 2021)
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o EHREHALEBRBERE (BF - EI)
EEmERM "7, NFBER - AISEHFE
SEETR 201452 HABITENARTS (Mobility as a
Service, MaaS) IR | BELZIUEAENARE—E
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ST MaaSiMeN GoAaE @ HEZHEALE
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(=HIGEHEEE (P&R) MIAEEFEHE (MeN
Go TAXI) &5 » RTE1074F9828HIERNEA -
EEEmAAEMNE —(EMaaSRFET » B
DEFEIBEFEBMeN Go A E L E A F i
APP » BIRITE30 R X HA N AR R B fsE A P B Y&
HRBFI=ZEERREE » EAFAFHAPPE
TRERERSE  WHESSHEMAFEHRE
FM e Ak - REtEEAIMeN Go pointZHERFS -
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ERNENHBEEMHNER Ao REZEESE
EBIVEEREAR o

AEFTEBE107F9A28H LB E 1094612431
B BRIESERAMRBRESEDBTRER
EESE > TERRBERPAT

(1) #$TRHAFE : 1064E118~1094E12H ©

(2) ‘RECHEENIBIE - ST > HN1074E9828
HIENEH » WAL EE —{EMaaShR
FEEET o

(3) BRFEEZHE - MeN GozIBITENARTS ©

(4) BHEEE 75 HEAHR  AREFE -
e EEm o AHBTE  FHEE K
SBHHRE - FEEFRFEES (P&R)

(3) Demonstration Plan of Mobility as a Service
(MaaS)(2018-2020)

1. Project Overview

In recent years, as economic development has promoted
the improvement of people’s living standards, traditional
urban public transportation service types [fixed routes and
fixed schedules) have been unable to meet the people's
"transportation” needs. Therefore, Helsinki, Finland proposed
the concept of Mobility as a Service (MaaS) in 2014: integrating
multiple transportation vehicles into a single transportation
mobile service, and providing transportation services that
meet the needs of the public through long-term ticket package
discounts and mobile devices. The innovative concept of MaaS
integrated transportation is not only highly valued in the
transportation sector around the world, but also the advanced
countries in Europe and America (such as the United Kingdom,
Germany, Sweden, Belgium, and the United States) are racing
to launch MaaS projects.

Kaohsiung City Maa$S is in the name of MeN Go,
integrates all the means of transportation used in people’'s
daily life and commuting to work and school into a single
transportation service, including Kaohsiung MRT, city buses,
highway passenger transportation, light rail, ferries, shared
bicycles, and shared electric motorcycles, parking lot park
and ride (P&R], as well as the MeN Go TAXI. This project was
officially launched on September 28, 2018, making Kaohsiung
the first Maa$S service city in Asia. People only need to use
the electronic stored value card MeN Go Monthly Pass and
smartphone APP; they can use all transportation services
unlimited times within 30 days of validity and enjoy the ticket
package discount prices, and can also use the smartphone
APP to conduct the best travel planning and check the real-
time dynamic information of the vehicle at any time. In
addition, this project pioneered the MeN Go point service,
which can subsidize the initial charge for the people riding
taxis, provide people with flexible use when necessary or
urgent, and fully demonstrate the energy and achievements of
promoting smart transportation in Taiwan.

2. Research Outcomes

The project was online from September 28, 2018 to
December 31, 2020 . The system service has been transferred
to the Transportation Bureau of Kaohsiung City Government
to continue its operation. The main achievements are
summarized as follows:

(1) Management Period: November 2017 - December 2020.

(2) Demonstration Promotion Field: Kaohsiung City, officially
opened on September 28, 2018, and became the first MaaS
service city in Asia.

(3) Service Name: MeN Go Transportation Mobility Service.

(4) Participating Businesses: Nine means/services of
transportation including MRT, City Buses, Highway
Passenger Transportation, Light Rail, Ferries, Public
Bicycles, Taxis, Shared Electric Motorcycles, Transfer
Parking Lot Park and Ride (P&R) services, with more than
30 businesses participated.

(5) Information Services: System background, website, APP
development and services.
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RBENTEER T BE/RKE » BEI30RZE (6) Electronic Stored Value Card System: the second-
EZ20 o generation card of i-Pass.

(7) Main Ticket Types:

E P REE A~ £l - . o
(5) HEMBRH © Ftiks= » 40~ APPEER a. Unlimited Travel Monthly Pass: The ticket price is NTD

BRFS ° 1,499 (Standard Card)/NTD 1,299 (Student Card), can
S . — ride the MRT, Bus, Light Rail unlimited times with the
(6) ZEBRH - —FBE_F- validity period of 30 days, YouBike is free for the first 30
i minutes every time, and includes four ferry rides and

(7) XEF5E - 400 MeN Go points.
- HEFRESHE A E C EE 1,499 (— /% b. Student 7-day Ticket: The ticket price is NTD 333, can
£) /1,2995T (24 - AR30KK r|d<-e Fhe MRT, Bus, Light Rail gnllmlted times WI‘th the
, validity period of 30 days, YouBike is free for the first 30

Hﬂ Wﬁﬁﬂ A?A;E}$L S -/ZA\E E«@L minutes every time.

YouBike S X HIS0DEERE & WL

3. Promotion of Outcomes and Benefits
EsRTS3E 2 600 MeN Go points ©

(1) Complete the cross-unit and system coordination, the

- BATHZE [ EBE 333757 0 A IRT7TRRE people can use all transportation services in Kaohsiung
HA PO RR 0 SR TREEIE ~ A\ E ~ B - area easily by using the electronic stored value card MeN

L Go Monthly Pass and smartphone APP:
YouBike& X BI30 D $E R E ©
a. Cross-unit resource integration and coordination:

Combine the central and local resources to jointly

3. EE%?E ;ﬂﬂﬁ coordinate and promote the realization of the overall

service. The units which participated in the cooperation

(1) SERBEMRRGEHHE  ERIABRES include the Department of Railways and Highways,
EFEZEMeN GoAELE BERIF# Office of Science and Technology Advisors, Directorate
. o General of Highways, Institute of Transportation of
APP - BT 7E7 MM [ 75 (B 16 A P HOGE o o maays, e poriane
the Ministry of Transportation and Communications,
BARTS and the Kaohsiung City Government (Transportation
. R . Bureau, Environmental Protection Bureau, Mass Rapid
: E%E{_éi IRES B - Ae R Transit Bureau).
> ook B = >
FE) HFI e A R AR S T R b. Propose the concept of auxiliary transportation
%/\Affﬁﬂﬁif\/@A"LﬁB%Eﬁj = systems (including public bicycles, taxi fleets (Yes
= ARERE - EBHFEFLUE ST Taxi and Chunghwa Taxi Team], shared elect‘rlc
. motorcycles (WeMo, UrDa) and other transportation
HBUE (RBR - RIRR ~ BER) - systems), combined with the traditional public

transportation (including MRT, Bus, Highway
Passenger Transportation, Light Rail and Ferry), to

- RHEEWBEHAAMS (BFE QK

BITE ~ 5H12EEK (MK~ REKRE complete the integration of multiple transportation
Bt) -~ HE£=TEhE (WeMo ~ UrDa) vehicles and the establishment of information
_ — systems, and compensate the gap of first/last mile
& ) HEA NH
FEHAA) AR R LEm (2 service of public transportation through the auxiliary
?ﬁ FEIE « NEF  AIREE - K, E transportation systems.
) - ST ITEAEGHERRRE (2) Create a Win-Win-Win Situation: The promotion of this
B EREER RSB aATLER S project will enable people who commute to school and

commute to work to take public transportation vehicles
at a lower price, improve the quality of transportation

— /B — R AR FEHERR -

(2) HAISEMEE : AsIE=WHES  a/E® administration, increase the use (_)f public transpor‘tatl_on,
N and grow the revenue of private transportation
BHBHNERSLURERNERE businesses. It is also expected to reduce the occurrence
FNHLEE NBEBHMBERERES N of urban air pollution and traffic accidents. According to
— — » liminary statistics, the following benefits have been
+t = a4 . e pre
CEW@EABNN  REEREEY e

Wk & - FES R R A E T AR

a. All the transportation vehicle businesses participated

BERNBREX - KUT R BE in the service have received growth in ticket revenue
e (bus revenue increased by NTD 153,222/month, and

MRT revenue increased by NTD 1,227,248/month).
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(4)

(5)

(6)
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- RRERFIBEBEEEESZWRE
(AEWAIZIN153,2227C/8 ~ HEEI
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RO RBZHE (—RERREE3I68IT/H
/A~ BAEEES568TT/AIAN) -

- A AHREBEEHZ181,979 AKX/ -
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REE | BBEAFTTERE SRS
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BEEAXMBRTRE) » RSOECE
BhiER (FH12%E - Ein ~ ERALER
EEHEPAR HEZHITH - HE=HHHKE
%) ﬁﬁﬁﬁmﬁx C IRSIEZEBNER

EEBNARE -
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b. Reduce public expenditure (average citizens saved NTD
368/month/person, students saved NTD 568/month/
person).

c. Increase the usage of public transportation by 181,979
person-times/month.

(3) Promotion and Marketing: This project is aimed at the
travel characteristics of Kaohsiung with the preliminary
target including colleges, universities and large regional
enterprises as specific target groups, and strengthens the
project promotion and marketing operations. At present,
four universities, including Sun Yat-sen University, Shu-
Te University, Fooyin University, and Cheng Shiu University
serve as the benchmark demonstration schools for the
Kaohsiung Maa$S project; benchmark demonstration
enterprises include China Steel Corporation and ASE
group, which have received the support and affirmation of
the people of Kaohsiung City.

(4) Transportation: Through the promotion of the Monthly
Pass program of this project, the people can use unlimited
use of the main transportation vehicles (MRT, bus and
light rail) during the validity period of the Monthly Pass,
which can effectively increase the utilization rate of public
transportation (the utilization rate of public transportation
in 2019 increased by 1.76% compared with the utilization
rate of public transportation utilization rate in 2017.
In 2020, due to the impact of the COVID-19 epidemic,
the utilization rate of public transportation decreased
slightly), while also paired with the discount program
of using auxiliary transportation vehicles (taxis, ferries,
public transportation transfer Park and Ride, shared
bicycles, shared electric motorcycles, etc.), more auxiliary
transportation vehicle businesses are attracted to invest in
the services.

(5) Socio-economic: The promotion of this project can
effectively attract commuters to work and school who
are willing to use public transportation and shared
transportation vehicles. In addition to reducing the
negative economic benefits generated by driving by
themselves (such as vehicle ownership taxes, parking
fees, and insufficient parking spaces), the existing service
contents of public transportation routes and schedules
can be flexibly adjusted and improved at the same time
through the collection and analysis of the users’ riding
behaviors and needs, and further attracting original non-
public transportation users to join, increasing public
transportation utilization, reducing traffic accidents, and
lowering air pollution and road congestion during peak
hours, etc.

(6) Big data analysis and optimization of transportation
services: Through the big data of people’s trip information
collected by this project and analysis of transportation
needs, the existing public transportation network, routes,
and schedules can be further adjusted and improved,
to effectively improve the service quality of public
transportation to promote the people in increasing the
satisfaction and purchase willingness of Maa$S services,
and advancing the virtuous circle of the overall public
transportation services.
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(7) Certified by the TUV Rheinland

TUV Rheinland Certification has worldwide credibility,
but because the company's certification operations are
extremely complicated, rigorous and expensive, few
domestic smart transportation systems have therefore
obtained TUV Rheinland certification except for large-
scale transportation construction. In order to enable
MeN Go's information system and service quality to
reach international standards, the information system
and service functions of this project were certified by
TUV Rheinland in September 2019.

(8) This project presented the report on the results of the

48" APEC Transportation Working Group Meeting held
in Moscow, Russia, and attracted the attention of all
participating members. Later, our country proposed
the policy theme of "Facilitating Mobility Integration
through Technological Innovation” with the results of
MeN Go project as the core theme in the Integrated
Transportation and Intelligent Transportation System
Expert Group (IIEG) of the 50" APEC Transportation
Working Group Meeting held on March 9, 2021, and
received support from all members, agreeing for our
country to serve as the leading/voluntary member of
the policy theme. The policy-themed video conference
is expected to be held at the end of July. This is the first
policy theme meeting in TPT-WG history and it is not
easy for our country to successfully win the leadership
of this topic to actively present the administrative
achievement of our country to the international
community.

(9) As of December 31, 2020, Kaohsiung City's Maa$ service

has accumulated 34,563 members, with 23,530 cards
(including cards linked to digital student ID cards])
applied, 6,531 cards linked to digital student ID cards,
used more than 8 million person/times, and showing a
steady growth trend.

(10)Affected by the COVID-19 in 2020, the overall public

transportation volume dropped by more than 20-30%.
In order to increase the willingness of the people to buy
all types of MeN Go Monthly Passes, and increase the
utilization rate of public transportation in the Kaohsiung
metropolitan area, this project cooperated with the
Transportation Bureau of Kaohsiung City to promote the
discount program (subsidies of NTD 200-249 for each
MeN Go Monthly Pass Program) of “MeN Go Love Price
Reduction” from March 29, 2020 to September 30, 2020.
Sales volume increased immediately after the discount
was introduced and a total of 42,315 package tickets
were sold during the discount period, among which 7,534
tickets were sold in May 2020, an increase of 61% over
the same period in 2019. It is obvious that the discount
program is sufficient to attract people to join as the MeN.
Go members and purchase monthly passes for use.
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(1) KSIRAZEEFEAEIMAMaaSRE @ #&
Ri%5F82 © MeN GoRIE(EARHERZE
FMAEEEZE21% (41E5.3.3) ©

HEHE, [63%]

(11) Attracted private transportation vehicle users to join
the Maa$ service. According to a questionnaire survey,
21% of MeN Go service users transfer to private
transportation vehicles (as shown in Figure 5.3.3).

A, [16%]

-

FANEH, [21%]

=HET MeN Go ERERERAZEAED RN
Distribution Overview of Original Transportation Modes Used by MeN Go Users in Kaohsiung City
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(2) KARDEMMaaSRFEERHR S
BZEBAEERT (B8 B AEILUEH%
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4. Summary of Research Outcomes

(1) Awards: The awards for this project are as follows:

a. High Distinction Award of "Smart Transportation
System Construction and Development Project”
Evaluation by the Ministry of Transportation and
Communications in 2018

b. "Outstanding Transportation Project Award” by the
Chinese Institute of Transportation in 2019

c. "Grade-A Award"” of 2019 Innovative Proposals by the
Ministry of Transportation and Communications

d. Winner Award of "2019 Smart City Innovation
Application Award.”

e. 2020 ITS Association "Smart Transportation Application
Award.”

(2) Become a benchmark learning object for Maa$ in Asia.
So far, many Japanese groups have visited (including
the group led by the magistrate of Okayama-ken Japan,
Nippon Travel Agency], the Government of Okinawa-
ken, Japan Ministry of Land, Infrastructure, Transport
and Tourism Ministry of Land, Infrastructure, Transport
and Tourism and Nomura Research, Deloitte & Touche
Japan, etc.), to conduct on-site visits to understand and
promote experience exchange seminars. Also invited
to participate in Singapore’'s 2019 ITS World Annual
Conference and International Conferences to give
reports on special topics (2019 ITS World Conference,
2019 Moscow APEC Transportation Working Group
Meeting, 2020 Transit Ticketing & Maa$S in APAC Video
Conference, 2020 App-Based Mobility-APEC TPTWG
Virtual Workshop], sharing project implementation
experience with transportation experts from all over the
world.
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=i MeN Go JRIBRA
Kaohsiung MeN Go Service Content

E-Scooter

Sharing
»

MaaS RIZEUFHN A RFEE L TBRRR

Maa$ Service integrates multiple Transportation Systems with Mobile Phones and Monthly Pass Cards

5. RS

- XiBITENARIE (MaaS) &R ETE= (108
FI08HMR) -

- RBITERTE (MaaS) REBEBEE
(2/2) (10948 HMR)

- IBITEIARTS (MaaS) /REBIEE B RIS BT
& (MOF7TR HMR) -

5. Report of Research Outcomes

Demonstration Plan of Mobility as a Service (MaaS)
(Published in October 2019)

- Demonstration Plan of Mobility as a Service (MaaS) (2/2)
(Published in August 2020)

- Demonstration and service expansion plan of Mobility-
as-a-Service (MaaS) (Published in July 2021)
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(3) RFEEBIFHF > HiKXEWIEIFEE

(4) Strategic Planning for the Expansion and
Promotion of MaaS Subsequent Services

1. Project Overview

In view of the increasing attention and promotion of
Maa$ services by all countries, the Ministry of Transportation
and Communications 2020 Transportation Policy White Paper
also declares that Maa$S is one of the important development
strategies, in order to gradually expand domestic Maa$S
services, so that people in all regions of the Country can enjoy
the convenience and sustainability of MaaS services. This
project will explore the aspects of geographic characteristics
of domestic cross-county, city, and scenic areas, the demand
characteristics of road users, and the characteristics of
existing transportation vehicle composition, to research and
plan the promotion strategies of subsequent expansion of the
domestic Maa$S services, to expand the Maas service benefits
to more areas, and comprehensively provide users with
convenient and economical travel services, so as to reduce
the negative benefits of driving (riding) by themselves (such
as vehicle ownership taxes, parking fees, idle vehicles, air
pollution, and traffic congestion during peak hours).

2. Research Outcomes

This project explores the strategic direction of expanding
Maa$ from a single county and city (such as MeN Go) to cross-
county and city transportation services and other application
fields (sightseeing scenic areas, rural areas) services, to
research and plan the transportation vehicle integration and
fare programs through discussing the characteristics of the
service targets, trips and transportation vehicles, and use it to
construct the Maa$S service model suitable for each field. The
relevant results are briefly described as follows:

(1) This project inventories the transportation vehicles
that may be added to the service in the future, and
summarizes them into four types according to the
types of Maa$S in three fields of this project, namely
“Transportation Vehicles used in the Remote Rural
Villages,” "Transportation Vehicles used in the Cities,”
“Transportation Vehicles used between Cities” and
"Transportation Vehicles used in the Scenic Areas,”
among which, the field of cross counties and cities
mainly emphasizes the integration of "Transportation
Vehicles used in the Cities” and "Transportation Vehicles
used between Cities”; the field of scenic areas mainly
emphasizes the "Transportation Vehicles used in the
Cities,” "Transportation Vehicles used between Cities”
and "Transportation Vehicles used in the Scenic Areas”;
and the field of remote rural villages mainly emphasizes
the integration of "Transportation Vehicles used in the
Remote Rural Villages” and "Transportation Vehicles
used in the Cities.”

(2

In the field of cross-counties and cities, the users’
largest trip purpose is commuting to work/school,
which belongs to the fixed high-frequency trip type; the
integration of transportation vehicles is more towards
the integration of "Transportation Vehicles used in the
Cities” and "Transportation Vehicles used between
Cities,” such as "City Bus" and "Taiwan Railway”; the
fare program is mainly with the "Monthly Pass of Single
Transportation Vehicle™ or "Monthly Package Ticket of
Multiple Transportation Vehicles™ of high-frequency use.
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Introduction of Key Researches

(3) In the field of scenic areas, the trip purpose is non-
fixed; the integration of transportation vehicles is more
towards the integration of "Transportation Vehicles
used in the Cities,” "Transportation Vehicles used
between Cities"and "Transportation Vehicles used in

"High Speed Rail”

and "Sightseeing Bus”; the fare program is mainly with

the "Single Trip Ticket of Single Transportation Vehicle,”

"Multiple-day Ticket or "Single Trip Package Ticket of

Multiple Transportation Vehicles,” and "Multiple-day

Package Ticket.”

the Scenic Areas,” such as "MRT,"

(4) In the field of remote rural villages, the users' main trip
purpose for people over 65 years old is to seek medical
treatment and shopping, and for those under 18 years
old to go to school, which belong to fixed low-frequency
and fixed high-frequency trip types respectively;
integration of transportation vehicles is more towards
the integration of "Transportation Vehicles used in the
Remote Rural Villages™ and "Transportation Vehicles
used in the Cities,” such as "Happy Bus" and "Highway
Passenger Transportation”; the fare program is mainly
with the "Single Trip Ticket of Single Transportation
Vehicle” or "Single Trip Package Ticket of Multiple
Transportation Vehicles” of low-frequency use, and
"Monthly Pass of Single Transportation Vehicle” or
"Monthly Package Ticket of Multiple Transportation
Vehicles” of high-frequency use.

In addition to researching and proposing the general
case MaaS service model across counties, cities, remote rural
villages, and scenic areas, this project also selected a practical
case for each of the aforementioned three service fields for
discussion; through the analysis of commuting to work and
school trips, to divide the life circles of main counties and
cities in the country, and research and propose the principle of
area selection, the Taichung, Changhua and Nantou area were
selected from the five major life circles as the recommended
area for subsequent counties and cities for construction.
In view of the goal of promoting area-linked development,
resource integration and deepened implementation, the
selected fields of scenic areas and remote rural villages for
discussion were in the Taichung, Changhua and Nantou area
Jiji Recreation Corridor and Jiji Township respectively. Finally,
the aforementioned research content and research results
are used to target the three fields of cross-counties and
cities commuting to work and school, Jiji Recreation Corridor
and Jiji Township to preliminarily plan for the Maa$S service
content.

3. Promotion of Outcomes and Benefits

(1) The research results were published in the 2020
academic paper seminar of the Chinese Institute
of Transportation, for the participants to be aware
of relevant issues and important strategies in the
implementation of MaaS.

(2) Participated in the APEC TPTWG49 IIEG Meeting online
on August 18, 2020, to grasp the development of each
member body in the ITS field and share the effectiveness
of Maa$S development in our country.

(3) Participated in the APEC TPTWG Virtual Workshop on
Uses of App-Based Transportation Mobility Technologies
online forum on October 27, 2020, to share the
achievements of our country’'s mobile phone APP and
transportation mobile integrated service application.
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5. Report of Research Outcomes

Planning for the Expansion and Promotion of MaaS
Subsequent Services (Published in July 2021)
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Introduction of Key Researches

(5) Service and Enhancement Project for the
Information Integration of Traffic Events

1. Project Overview

Implementation of Intelligent National Land, and
cooperates with the 2016-2020 "National Spatio-temporal
Information Cloud - Implementation of Intelligent National
Land Project” promoted by the Ministry of Transportation and
Communications, and has managed a series of projects for
the Traffic Event Data Integration Data Service since 2016,
with traffic event information as the target of the project to
establish the relevant information standardization operations
and to plan appropriate reporting mechanisms and tools, and
selects Kaohsiung City (Transportation Bureau) and Tainan
City (Bureau of Transportation) to cooperate in real-time traffic
event information reporting, removal and release practices,
expecting to strengthen the collection and diversified
integration of real-time road information.

In addition, in order to improve the quality of the content
of the original, renewed, and finalized reports of traffic events,
this project attempts to use image recognition combined with
artificial intelligence (Al) and other technologies to conduct
the research and practice of event detection and event
renewed report/removal aiming at the time and space effects
before and after the traffic event, to present the event data of
each unit through the Visual Event Management Platform. In
addition to grasping event information in real time, it can also
save a lot of time for horizontal communication, and further
improve the efficiency of traffic management.

The related achievements of this series of projects are
concisely described in the following table.

R AGEIES

Concise Results of the Project

1. SERRER A B B R AN -
2. A EAHRIBEMERSIER B E S

4. sERkm T 11 EEHERIORNE -

3. ERE T IBEE M E M B  BMAERIRREEEIR SR -

105 1. Completed the definition and classification of urban traffic event data.

(2016)

data in Kaohsiung City.

2. Formulated the draft of Urban Traffic Event Data Exchange and Circulation Specification.
3. Completed the planning and design of the process and mechanism for the report, release and removal of traffic event

4. Completed the interfacing of 11 event data sources in Kaohsiung City.

BRI RBEAEN R RBREER

106

1
2. ERBHENRBEMERR - ST 18 HERHIENE (S/EBAEM) @ WRIZERIREEHS -
3. ABEHRBEMHENBARMTE (SR) -

(2017) 1. Revised the draft of Urban Traffic Event Data Exchange and Circulation Specification.

2. Expanded the data sources of traffic events in Kaohsiung, completed the interfacing of 18 data sources (including
activities type events), and established the data source monitoring mechanism.
3. Developed the Urban Traffic Event Data Integration and Publication Platform (Prototype).

1. FERABIEHBEEHERR - 5T 19 BERRRNE
2. BEBIRE e MBRG  REXERBEZHEAENRBRETS -

107 1. Continue to expand the data sources of traffic events in Kaohsiung City and completed the interfacing of 19 data

[2018] sources.

Circulation Service Platform.

2. Integrate the Traffic and Transportation Service Center and built the National Traffic Event Integration and Information
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Concise Results of the Project
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. Cooperated with Kaohsiung City to set up 30 sets of Al Detection Device at the intersections and surrounding road
sections prone to accidents, using the Al image recognition technology of Single Shot MultiBox Detector (SSD) to
detect traffic flow parameters with the average accuracy rate of 89%, 95% and 90% for large vehicles, small vehicle
and motorcycles respectively in terms of traffic flow.

. Develop the detection and identification logic of various types of events, with a total of 436 cases of event detections
and 7 cases of misjudgments.
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. Assisted Kaohsiung City and Tainan City to complete the establishment of Traffic Event Integration and Information
Circulation Service.

. Continue to use image recognition and artificial intelligence technology to improve the traffic event detection and
report content, and increased the identification of specific vehicle types and types of traffic events.

. Adjusted the experimental field in Kaohsiung City, and added 12 sets of Al Detection Devices at an important
intersection and surrounding road sections in Tainan City.

. In terms of the improvement of traffic parameter detection, the average accuracy rate of vehicle detection can reach
96% regardless day, night or rain; also added the detection ofturning traffic volume at intersections, with the accuracy
rate of most vehicle types reaching 90%.

. In terms of the improvement of traffic event detection logic, in addition to increasing vehicle and event marking
samples, the Al learning architecture and the adjustment of detection logic was added to improve the accuracy rate of
event detection.
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. Continue to maintain and strengthen the Central and Local National Traffic Event Integration and Information
Circulation Service Platform.

. Completed the Traffic Event Data Exchange Specification (draft).

3. Continue to review Al image detection logic improvement, adjustments and area designation logic updates.

4. Define the logic for the area designation of detectable items at intersections and road sections, in which
intersections can detect turning traffic volume, abnormal stays and overflows; road sections can detect traffic
flow, vehicle speed, occupancy, abnormal stays, opposite direction and congestion.

. Added vehicle and event marking samples; also adjusted the Al learning architecture and detection logic to
improve the accuracy rate of object and event detection.

2. SRR 2. Research Outcomes

(1) ASHZEER108-109FEH SHTEES (1) This project has copied and transferred the results of

Al = ~ - I TN =
N R — Kaohsiung's traffic event integration service to Tainan
HEEBRBRARENEEEIEH > I City in 2019-2020, and completed the development
SRR ER TS (BETmHEEFT) &2 and construction of the "Traffic Event Integration and
R EARAENFEREYS | B Information Circulation Service Platform'.' betwe‘en the
Central and Local Governments (Kaohsiung City and
REE  RUEBSSHEIFHEHERE - Tainan City), to provide functions of map real-time event
BiEiEAl s TEEREAEEES service inquiry, information exchange module, activity

report module and member management mechanism.

HHILEINRE
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(2) In addition, in order to improve the quality of the information

of the original, renewed, and finalized reports of traffic
events, this project attempted to use image recognition
combined with artificial intelligence and other technologies
to conduct the research and practice of event detection
and event renewed report/removal aiming at the time and
space effects before and after the traffic event from 2018 to
2020. As of the end of 2020, the Al recognition technology
has been continuously optimized to reduce the probability
of misjudgment. In terms of traffic flow accuracy rate, both
motorcycles and vehicles cars can be maintained better
than 90%, and on the part of large vehicles, it can reach
better than 80%; vehicle speed accuracy rate can reach
better than 80%; lane occupancy accuracy rate can reach
better than 75%. Besides this, the accuracy rate of event
detection has been improved (the abnormal stay detection
rate ranges from 80% to 98%) through the Al learning
architecture and detection logic adjustments.

3. Promotion of Outcomes and Benefits

(1) The results of this project, "Research and Application of

Transportation Demand Oriented Al Image Recognition
Technology” won the "2020 Smart City Innovation
Application Award” of the Winning Award in the
Government Smart Governance Group, and participated in
the Smart City Virtual Reality Integration Online Exhibition
in September 2020.

(2) In November 2020, the annual project "Research Results

and Experience Sharing Seminar” was held to enable
relevant units to understand the important research
results of this project, and to further share the application
experience of Al image detection technology in traffic event
recognition and detection.

(3] The project results have been extracted into papers to
publish the relevant research and planning results in the
"2020 Taiwan Geographic Information Society Annual
Conference and Academic Symposium™ and the "Chinese
Institute of Transportation 2020 Annual Conference and
Academic Papers International Symposium” to provide
understanding, discussion and application by all sectors.
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(6) Research of Diverse Public Transportation
Data Analysis and Marketing Strategy

1. Project Overview

This project analyzes multiple public transportation
data, plans different marketing strategies for different types of
Maa$S members, and coordinates the Kaohsiung local taxi fleet
to join the MaaS taxi service to increase the number of MaaS
taxis and their service quality. This study selects schools in
Kaohsiung City as key schools for marketing, and assists the
schools to promote the Maa$S services through the methods
including setting up booths, large-scale publicity gathering,
production of promotional materials, and hanging of
billboards, as well as students of service associations to help
promote Maa$ services, to enhance the intensity of promotion
from the perspective of peers. The final number of registered
members for two schools and the number of monthly tickets
purchased by the two key marketing schools, Fooyin University
and Cheng Shiu University, have increased significantly. This
project also summarizes the advantages and disadvantages
of Kaohsiung Maa$S at the marketing level from the marketing
results of the student population, and proposes corresponding
improvement strategies to benefit the continued marketing of
Kaohsiung Maa$ services in the future.

2. Research Outcomes

(1) This project analyzes the membership information of the
Maa$S system in Kaohsiung City and its multiple public
transportation data, so as to understand the background of
Kaohsiung MaaS users, travel characteristics, and conduct
the development and promotion of marketing strategies.

(2) This project is to increase the number of MeN Go taxis,
shorten the waiting time for MeN Go members to book
taxis, improve the service quality of MeN Go taxis, and
coordinate the Chunghwa Taxi Team to join the operation
of MeN Go taxis. After the joining of the Chunghwa Taxi
Team, due to the large number of its taxis, the success rate
of member booking for taxis has increased, so the use of
MeN Go taxis has been gradually increased.

(3) This project adopts real-time and dynamic adjustment
strategies in marketing, and maintains close contact with
MeN Go operators, the school, the MeN Go taxi team and
the students of the two schools, and adjusts the marketing
methods and strategies according to the situation at
any time, thereby significantly increasing the number of
registered members of the two schools and the number of
monthly tickets purchased.
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3. Promotion of Outcomes and Benefits
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(1) In order to let students know and understand more about
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the Kaohsiung Maa$ services, and then recognize and join
as members, this project plans many publicity activities in
key schools, and assists the schools to promote marketing
and increase the number of registered members for both
schools by including large-scale publicity gathering and
production of promotional materials.

(2) Compared with the previous semester, the number

of registered members in key schools has increased
significantly, and the number of monthly tickets purchased
has also significantly increased. From the number of
monthly tickets purchased, it can be found that the
students of Cheng Shiu University who purchased the bus
ride program are obviously the majority, while the students
of Fooyin University purchased the unlimited ride program
as the majority, and this is in line with the traffic conditions
and geographical environment of the two schools.

(3) This project summarizes the experience of Kaohsiung

Maa$S at the marketing level. In November 2020, the
representatives of the Transportation Bureau of Kaohsiung
City Government, Tourism Department of Taitung County
Government, Cheng Shiu University, Fooyin University, Yes
Taxi and Chunghwa Taxi Team discussed in depth on the
issues of marketing and promotion of Maa$ results.
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(7) Promoting innovative applications
and industrial development of UAV in
transportation sector

1. Project Overview

With the advancement of the electronics and
communications industries, the development of application
services for remote controlled Unmanned Aerial Vehicles
has become an international trend, and the applications of
remote controlled Unmanned Aerial Vehicles in the field
of transportation keep appearing one after another. Their
high mobility and flexible deployment characteristics can
effectively improve the mobility, accessibility and safety of
the transportation system. In order to effectively introduce
the application of remote controlled Unmanned Aerial
Vehicles in our country's transportation field and promote
the development of related industries, the Ministry of
Transportation and Communications established the "UAV
Technology Industry Group.”

In 2019, the I0T managed the "Promotion Strategies
for the Development of our Country’s Remote Controlled
Unmanned Aerial Vehicles in the Transportation Sector”
project, invited domestic scholars and experts to discuss how
to connect and integrate them from the aspects of technology,
economy and transportation with three major topics of
disaster prevention and relief, smart transportation (including
traffic data collection), and logistics transportation, to promote
the cooperation and development of related industries, and
organized the "Unmanned Aerial Vehicles in the Transportation
Innovation Application Industry Forum™ on September 11,
2019, with eight promotion strategies proposed as the basis
for the road map of planning our country’ s Unmanned Aerial
Vehicles in the Development of Transportation Sector.

Continuing the aforementioned development strategy
and road map from July 2020 to October 2021, and co-
organized three projects of the "Preliminary Research on
the Development of our Country's Unmanned Aerial Vehicles
Technology Industry,” "Creative Application Competition of
Unmanned Aerial Vehicles in the Transportation Sector” and
"UAV Integration Pilot Program Promotion and Management
Services” with the China Aviation Development Foundation.
The three projects continue to promote the review and
improvement of related development strategies, and promote
the innovative applications and industrial development of
Unmanned Aerial Vehicles in the transportation sector.

2. Research Outcomes

(1) The Unmanned Aerial Vehicle Technology Industry Group
of the Transportation Technology Industry Committee: On
July 3, 2020, the third advisory committee meeting was
convened to discuss the project proposed by the National
Chung-Shan Institute of Sciences and Technology and
the Chiayi County Government to set up the "Unmanned
Aerial Vehicle Industry Park and National Unmanned
Aerial Vehicle Research and Development, Testing and
Verification Center.”

(2) Promote the preliminary research planning for the
development of our Country's Unmanned Aerial
Vehicle technology industry: Complete the collection of
international Unmanned Aerial Vehicle development trends
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and inventory the energy of our Country's Unmanned
Aerial Vehicle technology industry, and initiate the revision
of Unmanned Aerial Vehicle development strategies and
road maps in the transportation sector.

(3) The Creative Application Competition of Unmanned Aerial
Vehicles in the Transportation Sector: The competition is
divided into a creative group and an application group. The
creative group encourages students to propose innovative
designs for Unmanned Aerial Vehicles; the application
group proposes successful cases of introducing Unmanned
Aerial Vehicles for official business by government
agencies.

(4) Promotion and management services for Unmanned
Aerial Vehicle integration demonstration projects: Provide
field testing and verification by the Unmanned Aerial
Vehicle operators with two subjects of cooperating with
the Directorate General of Highways to open up bridge
inspection fields, as well as cooperating with Chunghwa
Post for logistics transportation.

3. Promotion of Outcomes and Benefits

Held the Press Conference of "Excellence in Piloting,

Taking Off with the Wind" on November 17, 2020.

4. Summary of Research Outcomes

Press Conference of "Excellence in Piloting, Taking Off with the Wind" by the

Ministry of Transportation and Communications on November 17, 2020
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5. Report of Research Outcomes

- The Preliminary Research on the Development of our
Country's Unmanned Aerial Vehicles Technology Industry (To
be published in March 2022)

- A Competition for Creative Applications of UAV in the
Transportation Sector (To be published in March 2022)

- Promoting and Management Service on UAV Integrated Pilot
Program (To be published in March 2022)
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(8) Taiwan Pass Digital Travel Service Integration
Platform Planning

1. Project Overview

Because the "Taiwan Pass Digital Tourism Service
Integration Platform” involved in a wide range of aspects
and the related interface integration is complex, which
requires coordination of multiple parties and has a
complicated relationship, the Ministry of Transportation and
Communications therefore instructed the 10T to assist the
Tourism Bureau to first manage the planning project.

This project is planned to provide one-stop tourism
transportation services for international and domestic tourists,
and integrates the required services of tourism including
catering (food), hotels (accommodation), tourist attractions
(tours), specialty products (purchasing) and transportation
aspects, to digitize the tourism services and integrate and
package the services on the service platform for the users
to carry out travel planning, service booking, payment
and service evaluation on the platform; when the tourism
travel demand chain is concentrated for implementation
and all types of services can be effectively integrated on the
platform, operators of related industries will be able to create
greater market benefits, and users will therefore get higher
transportation service and tourism value.

In addition, through the collection and analysis
of tourists’ behavior big data, precious information and
trends can be found, and further transform it into effective
information for operation management, service innovation
and policy decision support as the stepping stones for the
improvement of subsequent public policies and traffic
management, value-added services and service quality, etc.

2. Research Outcomes

(1) Conduct planning and discussion, researching and
proposing relevant recommendations on the topics of
architecture, functional requirements, construction
planning, operation model and strategy, follow-up
operation transfer, and related laws and regulations of
the "Taiwan Pass Digital Tourism Service Integration
Platform,” to be used as the actual implementation,
operations and transfer of the follow-up platform.

(2

Research and propose the first phase tendering
specifications of the "Taiwan Pass Digital Tourism
Service Integration Platform Construction Project” and
the tendering specifications of the "Taiwan Pass Digital
Tourism Service Integration Platform Operation and
Construction Project” to assist the construction and
promotion of the Taiwan Pass Digital Tourism Service
Integration Platform.
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Response of Transportation Sectors

in Climate Change Environment

(1) Phase 1 Actions of Greenhouse Gas
Reduction and Phase 2 Improvement
Suggestions of Greenhouse Gas Reduction
in the Transportation Sector

1. Project Overview

In order to cooperate with the country’s promotion
of greenhouse gas reduction policies, the Ministry of
Transportation and Communications draws up the Greenhouse
Gas Emission Control Action Plan for the transportation sector
with five years as a phase in accordance with the provisions
specified in the "Enforcement Rules of Greenhouse Gas
Reduction and Management Act” as the compliance for our
country’s transportation sector in promoting the greenhouse
gas reduction, and as the basis for the municipalities,
counties (cities) to establish the greenhouse gas control
implementation plans in accordance with the Greenhouse Gas
Reduction and Management Act.

The transportation sector is the fourth largest sector
of greenhouse gas emissions in our country, with highway
transportation emission as the largest amount, accounting
for 96.8% in 2019; the small passenger car is the highest
in highway transportation emission at 50.5%, followed by
large trucks at 18.3%. In order to promote greenhouse
gas reduction work, in the first phase (2016-2020], the
transportation sector adopted three major strategies of
"Developing Public Transportation Systems, Strengthening
Transportation Demand Management,” "Building Green
Transportation Network, Promoting the Use of Low-carbon
Transportation Vehicles, Establishing Green Transportation
Vehicle Oriented Transportation Environment” and “Improving
the Transportation System and Energy Use Efficiency of
Transportation Vehicles,” with eleven measures. Rolling
review the action plan implementation effectiveness as well as
research and submit the implementation results report every
year.

2. Research Outcomes

(1) Completed and reported the “Implementation Results of
the Greenhouse Gas Emission Control Action Plan for the
Transportation Sector” (September 2020 Edition), which
was approved by the Executive Yuan on January 6, 2021.

(2) Cooperate with the Executive Yuan to negotiate the Phase-2
(2021-2025) departmental reduction allocation target, and
assist in estimating the emission baseline and reduction
benefits of the transportation sector.

(3) Develop the Phase-2 (2021-2025) Transportation Sector
Greenhouse Gas Emission Control Action Plan (Draft) to
promote measure improvement recommendations, collect
opinions from the public and experts, research and submit
the first draft of the Action Plan.

3. Promotion of Outcomes and Benefits

(1) In the “The 2" Phase GHG Control Targets" public hearing
held by the Environmental Protection Administration in
Taipei, Taichung, and Kaohsiung on October 15, 16 and
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(2) Through the implementation of relevant measures by
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transportation sector have been reduced. The greenhouse
gas emissions of the transportation sector in 2018 and
2019 were 36.79 million metric tons and 37 million metric
tons, respectively, both are lower than the Phase-1 (2016~
2020) 2020 greenhouse gas emission control target (37.211
million tons), indicating that the transportation sector has
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5.FF%S ik BEES 5. Report of Research Outcomes
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(2) A Study on the Participation of Automobile
Transportation Industry in the GHG Offset
Project

1. Project Overview

In order to encourage voluntary reduction of greenhouse
gas emission sources, our country’'s "Greenhouse Gas
Reduction and Management Ac” and "Regulations for
Greenhouse Gas Offset Project Management” have established
relevant regulations; all businesses can apply for reduction
credits from the Environmental Protection Administration
through the implementation of the Offset Project.

The main work of this project is to evaluate the
reduction measures that can be applied by the domestic
automobile transportation carriers and the reduction methods
applicable to the application for the offset project, consider
the operational characteristics of our country’s automobile
transportation carriers and the problems that may be
faced by participating in the offset project, and propose the
recommendations of priority guidance targets and reductions
method localization, as a follow-up application of the Ministry
of Transportation and Communications and the Directorate
General of Highways to guide the automobile transportation
carriers to reduce greenhouse gas emissions.

2. Research Outcomes

(1) Categorize and analyze the reduction method of the United
Nations Clean Development Mechanism (CDM)], for the
reduction method which is more suitable for our country's
automobile transportation carriers to participate in the
offset project as the reduction method to introduce the low-
carbon vehicles or to improve the vehicle energy efficiency.

(2) The city and highway automobile passenger transportation
carriers can cooperate with the electric bus electrification
measures, and replace diesel buses with electric buses
year by year. At present, there is a case of the "Great City
Life Bus Electric Bus Replacement Project,” which can be
used as a reference for the carrier operators.

(3) The automobile passenger and freight carriers have
adopted vehicle energy-saving measures, such as
aerodynamic kits, digital driving records and driving
behavior analysis systems. The carrier operators can
establish localized reduction methods based on the
actual use conditions and CDM to reduce the threshold of
participating in the replacement project.

3. Promotion of Outcomes and Benefits

(1) Organized three education training sessions and invited
personnel from the Department of Railways and Highways,
Directorate General of Highways, Motor Vehicles Offices
and Stations of the Ministry of Transportation and
Communications, and the Transportation Bureau of
Municipalities to explain the laws and regulations system
and the operating procedures of the Offset Project, as well
as the guidance experience sharing of the automobile
transportation carriers participated in the Offset Project.
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method regulation items, as well as the recommendations
for localization of reduction methods.

LIATIRR RIGERE 4. Summary of Research Outcomes
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5.-FE R RERE 5. Report of Research Outcomes
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(3) Research and Analysis on Applying Traffic
Management Strategies to Reduce Traffic Air
Pollution in Metropolitan Areas (1/3)

1. Project Overview

In the 12 new traffic management actions of the "Air
Pollution Control Action Plans™ approved by the Executive
Yuan in October 2019, it is clearly stated that in addition to
transferring the form of power for the transportation vehicles,
it is also necessary to guide the automobile and motorcycle
users to reduce usage through relevant control measures.

This project explores the actions that can effectively
influence the choice of road users, and considers the
behavioral responses of road users with different needs
to various traffic pollution reduction measures, and
further proposes traffic management strategies to suit the
implementation of policy measures to the local conditions for
the transportation departments to reduce traffic air pollution.

This project is a three-year project. In the first year,
the survey area has been classified according to the public
transportation development and air pollution condition in
six municipalities, with the questionnaire design planned
according to the characteristics of each area, and the
questionnaire survey conducted in the selected area to explore
the possible behavioral responses of the group using private
transportation vehicles on the traffic pollution reduction
strategies.

2. Research Outcomes

(1) Based on the public transportation service energy of
each metropolitan area and the air pollution impact of
private transportation vehicles as indicators, completed
the classification for the survey and research areas,
and planned for the annual survey area and survey plan
according to the annual target.

(2) Conducted questionnaire surveys aiming at the priority
areas (Neihu District and Da'an District of Taipei City, Xizhi
District and Bangiao District of New Taipei City), showing
that limiting the convenience of private transportation,
increasing the cost of private transportation vehicles, and
lowering the overall travel time of public transportation,
the users of private transportation vehicles are more
willing to transfer to public transportation. Furthermore,
improving the stability of low-pollution transportation
vehicles, popularizing charging/replacement stations, and
providing vehicle replacement subsidies are measures
that mainly affect the use of low-pollution transportation
vehicles.

(3) Conduct Focus Group Round Discussion: focused on and
put forward general proposals for traffic management
strategies to reduce the use of private transportation
vehicles and air pollution reduction in metropolitan areas.
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(1) E%E TR sy ElTe S st EE (1) Link the relevant air pollution reduction management

r strategies of the "Air Pollution Control Action Plans”
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R 20 35 5 B B A A\ S TR i conditions, and to improve the air quality of the local traffic

environment and the health of the people.
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(2) Through promotion workshops, encourage the traffic
management units to incorporate traffic air pollution
reduction thinking into the planning of traffic management
measures.

LIFSTTRR RAGERRE 4. Summary of Research Outcomes
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Management Directions and Recommended Actions to Reduce Traffic Air Pollution

5. R ERE 5. Report of Research Outcomes
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AT (1/3) — iRt B A RS Areas (1/3) - Research Area Classification and Preliminary
(110488 ) Investigation (Published in August 2021)
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(4) Research on the Climate Change Adaption
for Transport Systems

1. Project Overview

In order to enhance and improve our country’s ability
to adapt to climate change, our country promulgated and
implemented the "Greenhouse Gas Reduction and Management
Act” in July 2015. Article 13 stipulates that the central industry
competent authorities shall develop climate change adaptation
strategies as the administrative strategic directions for the levels
subordinated to the Ministry, and therefore the discussion is
required for the overall transportation facilities with upper-level
policy.

In 2018, the IOT completed the "Climate Change
Adaptation Strategy Development Project for the Transportation
Sector,” and put forward four major aspects and 15 adaptation
strategy suggestions. In order to grasp the latest international
adaptation trends, this project reviews the transportation
system adaptation strategies on a rolling basis, and learns
from the new trends in foreign adaptation and the application
of new technologies in adaptation to complete the new version
of the adaptation strategy, and proposes the application of new
technologies to assist in improving the adaptation ability of the
transportation system, to provide the reference to the Facility
Management Agencies.

2. Research Outcomes

(1) Complete the rolling review of the transportation system
adaptation strategy:

Based on the adaptation strategies researched and
proposed by I0T's “Climate Change Adaptation Strategy
Development Project for the Transportation Sector,”
new strategies and measures are established and
supplemented with related instructions, based on the
latest foreign adaptation trends, foreign new technology
application cases, and recommendations from agencies
subordinated to the Ministry.

(2) Complete the discussion and recommendations on the
new technology application trend of the railway and
highway system in response to extreme weather events:

Collect cases of foreign countries with climate conditions
similar to our country, such as heavy rainfall and high
temperature, using new technology for adaptation, and
apply new digital technologies of GIS, Digital Twin, Big
Data, and the Internet of Things in different life cycles
according to the railway and highway system, and analyze
the advantages and disadvantages and precautions for the
use of new domestic technology.

(3) Complete the maintenance of the "Railway and Highway
Climate Change Adaptation Information Platform” and
the application and transfer of risk information:

Communicate and interview with the Railway and Highway
Competent Authorities, integrate the climate change
risk information of the platform into the existing systems
or other use methods of each agency, develop the best
application transfer method, and complete the transfer
guidance work.
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3. Promotion of Outcomes and Benefits

(1) Completed the paper on “Application of Technology to

(2

Assist Railway and Highway Systems to Manage Climate
Change Risks and published it in the "Chinese Institute
of Transportation 2020 Annual Conference and Academic
Papers International Seminar.”

Invite the Agencies subordinated to the Ministry to
organize professional knowledge education and training
on climate change adaptation, hold a symposium of
experts and scholars to promote the concept of climate
change adaptation, and share the impact of climate
change and the countermeasures that can be taken and
suggestions for new technology applications, so as to
deepen the understanding of adaptation for personnel
of the Agencies subordinated to the Ministry, to facilitate
the promotion and application in the new construction
planning and management maintenance businesses of the
transportation system.

(3) This project transfers the guidance operation through

the "Railway and Highway Climate Change Adaptation
Information Platform,” with the limited manpower and
resources of the railway and highway facility management
agencies, it provides a quick grasp of the large-scale
risk information of Taiwan's entire road network, and
promotes and provides the units of the Directorate General
of Highways, Freeway Bureau, Railway Bureau, Taiwan
Railways Administration, and Taiwan High Speed Rail
Corporation in strengthening their climate change risk
assessment work to effectively improve the adaptation
ability of the railway and highway systems.

LIRFIRRIEERRE

4. Summary of Research Outcomes
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Four Major Strategies and 15 Measures for Transportation System Adaptation
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5. Report of Research Outcomes

Systems (Published in July 2021)

- Research on the Climate Change Adaption for Transport
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VIl.] Research and Development of

Harbor and Maritime Environment
and Ship Navigation Safety

(1) Research on Maintenance Strategy of Harbor
Structures and Promotion of Management
Information System

1. Project Overview

In recent years, due to the impact of climate change,
increasing probabilities of occurrence for extreme weather
events such as strong winds, heavy rainfall, storm surges,
and continuous rise of sea level, have caused considerable
damage to our country’s commercial ports. If the commercial
port’'s response and adaptability to disasters is not good, it is
easy to cause interruption to transportation services in the
commercial port system and increase the inconvenience of
passengers and logistics. Therefore, harbor structures of
wharfs and breakwaters shall strengthen risk control and
develop countermeasures, comprehensively inspect the safety
of facilities and establish a sound maintenance management
mechanism, and apply technology to strengthen inspections
and monitoring, so as to quickly grasp the high-risk areas of
disasters, reduce disaster information transmission time and
improve the efficiency of disaster prevention and relief. In the
early stage of this research, the maintenance management
systems for harbor structures have been initially established
to meet the needs of Taiwan International Ports Corporation
in implementing the maintenance and management works
of harbor structures and information-based maintenance
management.

The main work of this project in 2020 was to assist
Taiwan International Ports Corporation, Ltd. and the Harbor
Bureau of Lienchiang County to research and develop the
Harbor Structure Maintenance Management Manual, and to
evaluate existing inspection standard operating procedures and
operating methods, supplemented by rolling and systematic
methods to collect the opinions of relevant users, expand and
improve the maintenance management information system
and mobile application APP completed in the previous project
phase, improve its content, and promote the application by
organizing education and training, providing operation manual
downloading, etc., in order to move toward the systematic
operation of structure testing and management.

2. Research Outcomes

(1) Assist in the establishment of Harbor Structure
Maintenance Management Manuals for harbor structures
of all ports

Research and develop the "Harbor Structure Maintenance
Management Manual” for wharfs, breakwaters, seawalls,
and revetments, and provide the Manual to the Taiwan
International Ports Corporation and its branch companies
as the basis to manage the facility maintenance and
management operations, and the compliance of future
inspections and testing operations.

(2) Organize the education training and application promotion

Organize the education and training, and promote the
Harbor Structure Maintenance Management System,
Manuals and Information System at the branch companies
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(3) BB A EEEYHESTIEEANRRE of Taiwan International Ports Corporation and the Harbor
Bureau of Lienchiang County, with a total of 138 people

APPilfi I
B sl participating in the training, and collect the feedback
SRR B R SRS S I BN AL opinions of the trainees after the training to be included as

the reference for the system expansion and improvement.

LAPP - BB AS BER SRR ERE D
R REFKERELEERR K&

(3) Expand the existing Harbor Structure Maintenance
Management System and APP and optimize functions

TR - .
Complete the establishment of the Harbor Structure
Maintenance Management Information System and APP,
3&%?&%@?&%& for the use by the domestic and international commercial
ports and major ports, and continue to improve based on
(1) 109F6 A 19H REXEEBHADZBH the user feedback opinions in the future.

BREEYEEEETFM (M) -
(2) 10946H30H ~ 7H3H ~7H6H ~ 7810

3. Promotion of Outcomes and Benefits

(1) Sent the "Harbor Structure Maintenance Management

HRlE = ~ EE > =4 ~ {BEEE D Manual” of all the ports to Taiwan International Ports
NT o BRI E Y HEEEEEEY Corporation (a total of nine volumes] on June 19, 2020.
HEETEIEGIE - FMAEMRS - (2) Went to Port of Kaohsiung, Keelung, Taichung, and Hualien

on June 30, July 3, July 6, and July 10, 2020, respectively, to
organize education and training, and promote the Harbor
Structure Maintenance Management System, Manual and
Information System.

LIRSTRR RAGERSEE 4. Summary of Research Outcomes
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5.0 R R ERE 5. Report of Research Outcomes
- REEEEE Y ERESIEEM (H9m) - Harbor Structure Maintenance Management Manuals
- o (Published in September 2020)
(109498 tHihi )
e - Research on Maintenance Strategy of Harbor Structures and
SRR E R ENRRIE Promotion of Management Information System(Published in
B#HE (110828 HHR) February 2021)
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(2) Railway Track Fastener Inspection System
Establishment

1. Project Overview

The inspection of track fasteners by the Taiwan
Railways Administration of the Ministry of Transportation and
Communications (hereinafter referred to as Taiwan Railway
Administration) is currently conducted by manual visual
inspection at night; however, the manual visual inspection
is limited by the speed of the inspection vehicle and the
inspection angle, which cannot be conducted effectively and
quickly. Therefore, this project cooperated with the Taiwan
Railways Administration from 2019 to 2020 to develop a
defective identification system for track fasteners. In 2019,
a set of systems was initially established, with cameras to
capture images of track fasteners, and artificial intelligence
to identify defective fasteners and detect whether the railway
track fasteners had fallen off. In 2020, the system was
improved and verified, and artificial intelligence added to
identify defective types, and improve identification accuracy
and positioning accuracy.

2. Research Outcomes

(1) Established a collection device for track fastener images
to obtain clear images sufficient for Al identification at a
speed of 30 kilometers per hour at night.

(2) Established a track fastener defective identification system,
recorded 70 km of track fastener images, and used
artificial intelligence to identify defective fasteners; the
recall rate of fastener image identification was 86.7%, and
the defective fasteners were positioned on Google Maps.

(3) Developed functions of cloud storage, identification and
query, and provided practical applications for inspection by
the track management unit.

3. Promotion of Outcomes and Benefits

(1) On March 3, 2020, published the news release of
"Construction and Application of the Track Fastener
Defective Identification System™ at the regular press
conference of the Ministry of Transportation and
Communications.

(2

In June 2020, published the "Research for Construction of
the Track Fastener Defective Identification System™ in the
Harbor Quarterly.

(3

On October 16, 2020, organized the education and training
of "Construction of Track Fastener Inspection System
(2/2) - Improvement and Verification of Fastener Defective
Identification System.”

(4

The research results can assist track fastener inspection,
judgment and interpretation, and provide railway
maintenance inspection units for use, which can improve
track inspection efficiency, reduce on-site manual
inspections and improve management efficiency.
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LI R RS EGEE 4. Summary of Research Outcomes
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5.0 B ERE 5. Report of Research Outcomes
S IR R GIEE (1/2) -G - Railway Track Fastener Inspection System Establishment

(1/2)-A Research on the Establishment of a Defective

BRAEENTT (109428 HAR) Fasteners Detection System (Published in February 2020)

- BB RAREE (2/2) -HMEErL Py - A Rail Track Fastener Inspection System(2/2]-Progressive
= g Ee (110452 A IR ) and Verification of Defective Fastener Identification(Published

in February 2021)
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(3) Development of the Monitoring and Warning
Systems for Ship Navigation Considering
Wind and Wave Simulation

1. Project Overview

In order to effectively improve the safety of ships’
navigation and harbor anchorage, the 10T has built an
automated early warning interface for real-time navigation
safety in the sea areas surrounding Taiwan, targeting the
typhoon season, combined with the ship's navigation safety
risk assessment model, so that the oceanographic information
can be included in addition to the ship’s AIS information.
Furthermore to establish a more complete ship navigation
safety risk assessment model and monitoring system with the
main purpose of disaster mitigation and avoidance, which can
provide warning information for ships and Maritime and Port
units to evaluate navigation risks in different sea areas and
ports for the use of early disaster prevention and response,
combined with artificial intelligence and big data analysis
technology to establish a ship’s trajectory prediction model,
and combined with the artificial intelligence and big data
analysis technology to establish the ship’s course prediction
model, and then through statistical analysis to define the
warning principles for abnormal ship behavior and location.
Use the Budai Harbor as the demonstration port to establish
an intelligent ship navigation safety risk assessment system,
expecting to reduce the probability of marine disasters.

2. Research Outcomes

(1) Complete the establishment of Automated Typhoon Two-
Dimensional Wind and Wave Model Simulation Module.

(2) Establish an Automated Typhoon Wave Warning and
Forecast Interface to provide forecast results for more
than 6 hours, and set the range of warning and list the
information of ships to be warned through linking to the
existing ship Automatic Identification System (AIS), for the
use by the management personnel.

(3) Al technology is used in conjunction with the AIS big data
database to establish the course of the ship prediction
model, to determine the risk of ships entering the
prohibited zone by mistake and stranding. And use
statistical analysis to define the warning threshold for
abnormal ship speed and bow abnormality, and develop a
smart ship navigation safety risk assessment system.

3. Promotion of Outcomes and Benefits

(1) Provide the Maritime and Port Bureau of Ministry of
Transportation and Communications with the information
on strengthening the ship navigation safety management
during typhoon period, and provide a reference for
maritime rescue operations executed by the Coast Guard
Administration of the Ocean Affairs Council; also provide
the application basis of Ship Navigation Safety Information
and Ship Navigation Planning and Port Departure
Dispersal for the Taiwan International Ports Corporation.

(2) Published the "A Safe Ship Navigation Warning System
Combining Wind Wave Model and AIS" at the 42™ Ocean
Engineering Seminar in November 2020.
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(3) In accordance with the instructions of the Ministry of
Transportation and Communications, the 10T discussed
with the Maritime and Port Bureau to give priority to the
introduction of relevant applications into the Changhua
offshore wind farm sea area. The |0T held a promotion
meeting at the Bureau on April 23, 2021.

4. Summary of Research Outcomes

FARMAT BRI TR E R S
Architecture of Ship Navigation Monitoring and Warning System

PR et
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Schematic Diagram of Ship Navigation Monitoring and Warning System Alarm
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5. Report of Research Outcomes

- Development of the Monitoring and Warning Systems for Ship
Navigation Considering Wind and Wave Simulation (Published
in February 2021)
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(4) Wave Attack Early Warning and Disaster
Prevention of Hualien Coastal Highway

1. Project Overview

Due to the direct hit by large waves on the wave-attack
section of the Hualien Taiwan Provincial Highway 11 in the
typhoon season, the chance of flooding on the highway is
greatly increased. Breaking waves are more likely to directly
scour the roadbed and affect highway traffic safety. In order to
improve the response time of wave attacks and disasters, this
project develops the technology of calculating the wave run-
up of the coastal highway, so as to provide disaster prevention
and alarm information necessary for the traffic safety of road
sections under wave attacks during typhoons.

This project integrates the Taiwan Oceanographic
Phenomena Real-time Observation Operating System, the
Taiwan Coastal Oceanographic Phenomena Simulation
Operating System, and the Hualien Coastal Highway Wave
Run-up Database developed by the IOT, to complete the
construction of the "Wave Attack Warning system for Hualien
Coastal Highway” with a single-screen web page to provide
the early warning information of the highway section of Taiwan
Provincial Highway 11 prone to disaster due to wave attacks
("Man Can Conquer Nature" Section) during typhoons, and
provides the decision-making auxiliary application by the
Directorate General of Highways for wave attacks and road
closure.

2. Research Outcomes

Integrate Hualien sea area observation, simulation data
and wave run-up system to build the "Wave Attack Warning
System for Hualien Coastal Highway,” and to provide 24-hour
wave attack warning information for the "Man Can Conquer
Nature” Section, as the auxiliary decision-making reference for
wave attacks and road; it can improve road closure operations
that only rely on real-time observations, so that personnel can
have sufficient time to respond and for scheduling.

3. Promotion of Outcomes and Benefits

(1) The research results were provided to the Fourth
Maintenance Office, Directorate General of Highways,
Ministry of Transportation and Communications, as a
disaster prevention and response application, to reduce
the safety risks of on-site personnel monitoring during
typhoons, and to have sufficient time for response and
scheduling, and organized education and training at the
Fourth Maintenance Office of Hualien Branch in November
2020.

(2) The system will continue to cooperate with the use
conditions during the typhoon season in the future,
conduct rolling reviews to improve the accuracy of the
warning system, and the research results can also
provide the basis for follow-up research and planning
of countermeasures for the active force of wave run-up
and long wave and easy loss of roadbeds for the Hualien
Coastal Highway (Taiwan Provincial Highway 11).
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5.5 EBEiRES 5. Report of Research Outcomes
- TEEE AR AR EETEEE K B 5 E FR R T B - Wave Attack Early Warning and Disaster Prevention of
= /\E NSRS
. o e Hualien Coastal Highway (1/2)-Establishing Wave Attack
7 (1/2) REBERGEE (1105F2AH Early Warning System (Published in February 2021)
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(5) Research on Application of Harbor
Environmental and Disaster Prevention
Information Service

1. Project Overview

This project completed the revision of the computer
version of the Harbor Environment Information Network
in 2018, and re-planned the overall structure to make
the layout of the web page more in line with the use's
needs of simplicity and intuitiveness; the active warning
mechanism was established in 2019, combining information
communication and digital display technology to develop real-
time information broadcast of marine meteorological warning
and oceanographic phenomena simulation; adopted the
geographic environment information technology in 2020, to
integrate harbor marine meteorological layer data, construct
the harbor oceanographic geographic information environment
information service system (GIS), realize the visual display
of data layers, and then build the typhoon zone to provide
integrated warning information of the harbor area during
typhoon. In addition, cooperate with the Executive Yuan's
"Ocean Taiwan" policy, to provide marine meteorological
information for nine commercial port areas on the government
data open platform (https://data.gov.tw), and demonstrate the
Ocean Affairs Council's "One-stop Information Platform for
Sea Area Recreation Activities” website.

The I0T's Harbor Environment Information Network
includes five query functions of harbor area oceanographic
phenomena, national oceanographic phenomena, harbor area
earthquakes, harbor area tsunami, and harbor area corrosion
information to provide integrated and real-time oceanographic
information as the reference for government agencies and
the general public. Based on the demand for the immediate
application of oceanographic data and the conversion to
reliable information getting stronger, it is necessary to
implement the integration of observational data, data quality
control, real-time data display, data verification, and statistical
analysis works of each units.

2. Research Outcomes

(1) Consolidate the real-time observational oceanographic
data from the Central Weather Bureau, the Water
Resources Agency of the Ministry of Economic Affairs,
and integrate the data into a big data database of the
harbor environment, to provide real-time observations
of ships navigating the sea area outside commercial
ports across the country through 12 sea area information
zones in Taiwan, and simulate the forecast of marine
meteorological information.

(2

Use open map technology, and integrate with marine
meteorological information and typhoon data from the
database of the 10T, the Central Weather Bureau and the
Typhoon 2000 website data to provide the harbor area
“typhoon warning” function, and alert all commercial port
areas according to the trigger mechanism of different
typhoon paths, to improve the timeliness of response
information, which can shorten the handling time for
management units to respond with disaster prevention
and improve the timeliness of data, and further improve
the purpose of disaster prevention information services for
the ports.
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Introduction of Key Researches

(3) Cooperate with the Executive Yuan to implement the digital
national cloud, and transfer the system to the Chunghwa
Telecom Internet Data Center (IDC) rental service, to
realize uninterrupted and normal operation of website
services.

3. Promotion of Outcomes and Benefits

Convened the "2020 Annual Harbor Environmental
Information Service System User Conference” on October
21, 2020 to introduce the oceanographic observation,
oceanographic simulation, tsunami simulation, harbor area
earthquake, harbor area corrosion and system operation
under the system, to comprehensively organize the
development recommendations of all units on the system
function requirement through comprehensive discussion
and satisfaction questionnaire survey, to optimize the system
information services.

4. Summary of Research Outcomes

E5RAAANE.
DM

IRIBEAT A - ISR REN (FEERR TR )
Harbor Environment Information Platform - Real-time
Typhoon Information (Typhoon Track Forecast in Various

Countries)

5. Report of Research Outcomes

Maintenance and Expansisson of the Functions and
Applications of the Harbor Environmental Information
Website (Published in March 2018)

- 2018 Maintenance and Expansisson of the Functions and
Applications of the Harbor Environmental Information
Website (Published in February 2019)

- 2019 Maintenance and Expansisson of the Functions and
Applications of the Harbor Environmental Information
Website (Published in February 2020)

- 2020 Maintenance and Expansisson of the Functions and
Applications of the Harbor Environmental Information
Website (Published in February 2021)
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Seminars and Results Promotion Activities

Promotion

Seminar: March 2020 Maritime Journal

Seminar: March 2020 Air Transport Journal

Experts Meeting: The Integrated Overall
Development Plan of Commercial Ports (2022-
2026) (2" Session)

Seminar: April 2020 Maritime Journal
Seminar: April 2020 Air Transport Journal
Seminar: May 2020 Maritime Journal

Seminar: May 2020 Air Transport Journal

Training Workshop: Professional Operation
Courses for Remote Control Unmanned Aerial
Vechicle

The 1% workshop of Maintenance Service of the
Transportation Planning Support System (2020)

Experts Meeting: A Study on Application of
Digitization and Blockchain Technology for the
Container Transportation Operation Chain. (1
Session)

Expert Consultation Meeting on Electric Vehicle
Technology Development

The Regional Forum on Strategy to Increase
Passengers in Public Transport

Seminar: June 2020 Maritime Journal

The Regional Forum to Improve Rural Towns in
Public Transport

Seminar: June 2020 Air Transport Journal

Training(Taichung): Design Model on Road
Traffic Engineering at Intersection under Mixed
Traffic(3/3)-Unsignalized Intersections

Training(Tainan): Design Model on "Road
Traffic Engineering at Intersection under Mixed
Traffic(3/4)-Unsignalized Intersections

Training(Taipei): Design Model on Road Traffic
Engineering at Intersection under Mixed
Traffic(3/4)-Unsignalized Intersections

Education and Training: The Impact and Science
Research of Climate Change

Experts Meeting: Discussion and Exchange
of Offshore Wind Power Subsea Engineering
Technology
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Training Workshop: Promoting Awareness of the
GHG Management and Reduction for Automobile
Transportation Industry

Training Workshop: Harbor Structure Maintenance
Management System. (Kaohsiung Session)

Training Workshop: Harbor Structure Maintenance
Management System. (Keelung Session)

Experts Meeting: A Study on Application of
Digitization and Blockchain Technology for the
Container Transportation Operation Chain. (2™
Session)

Training Workshop: Harbor Structure Maintenance
Management System. (Taichung Session)

Seminar: July 2020 Air Transport Journal

Training Workshop: Harbor Structure Maintenance
Management System. (Hualien Session)

Seminar: July 2020 Maritime Journal

Experts Meeting: The Integrated Overall
Development Plan of Commercial Ports (2022-
2026) (3™ Session)

Seminar: August 2020 Air Transport Journal

Expert Consultation Meeting on Affecting Factors
in the Transportation Sector GHG Emissions

Seminar: August 2020 Maritime Journal

Education and Training: Climate Change
Adaptation and Technology Application on the
Railway and Highway Transport

Intermodal and ITS Expert Group (IIEG) Virtual
APEC TPT-WG49 Meeting

Training Workshop: Maintenance Service of the
Transportation Planning Support System (2020)

Experts Meeting: Big Future for UAS Official
Business Application

Training Workshop: Improvement of Real-time
Tidal Level System for International and Domestic
Harbors in Taiwan (2020)

Training Workshop: Promoting Awareness of the
GHG Management and Reduction for Automobile
Transportation Industry

Seminar: September 2020 Maritime Journal

Seminar: September 2020 Air Transport Journal

Training Workshop of Light Rail Transit Capacity
Analysis Software

The 2™ workshop of Maintenance Service of the
Transportation Planning Support System (2020)

Expert Symposium: Adaptation Strategies of
Transportation Systems
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Seminars and Results Promotion Activities

Training Workshop of Taiwan Highway Capacity
Analysis Software (THCS) (Taipei) 2020

The Forum on Strategy of Public Transport
Interdisciplinary Development

Training Workshop: System for Detecting Public
Transit Transfer Time Gap

“The 2™ Phase GHG Control Targets" Public
Hearing in Taipei

Training Workshop of Taiwan Highway Capacity
Analysis Software (THCS) (Taichung) 2020

“The 2™ Phase GHG Control Targets" Public
Hearing in Taichung

Training Workshop: Rail Track Fastener Inspection
System(2/2)- Progressive and Verification of
Defective Fastener Identification

"The 1* Transportation Cup Debate Contest”
Expert Lecture

Seminar: October 2020 Air Transport Journal

Training Workshop(1): The Routed-based Costing
System of Motor Carrier Industry Application
Software(Motor Carrier Industry Companies)

Training Workshop(2): The Routed-based Costing
System for Motor Carrier Industry Application
Software (Motor Carrier Industry Companies)

“The 2™ Phase GHG Control Targets" Public
Hearing in Kaohsiung

Seminar: October 2020 Maritime Journal

Training Workshop(3): The Routed-based Costing
System for Motor Carrier Industry Application
Software (Motor Carrier Industry Companies)

Training Workshop(4): The Routed-based Costing
System for Motor Carrier Industry Application
Software (Motor Carrier Industry Companies)

User Conference :2020 User Conference of Harbor
Environmental Information System

Training Workshop(5): The Routed-based Costing
System for Motor Carrier Industry Application
Software (Motor Carrier Industry Companies)

Training Workshop(é): The Routed-based Costing
System for Motor Carrier Industry Application
Software(Competent Authorities)

Training Workshop(7): The Routed-based Costing
System for Motor Carrier Industry Application
Software (Competent Authorities)

APEC The Virtual Workshop on Uses of App-Based
Transportation Mobility Technologies for Inclusive
Smart Cities

Expert Symposium: New Technological
Applications for Enhancing Adaptation of Highway
Transport Under Extreme Climate
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Training Workshop: Promoting Awareness of
the Participation in GHG Offset Projects for
Automobile Transportation Industry

Expert Symposium: New Technological
Applications for Enhancing Adaptation of Railway
Transport Under Extreme Climate

International Seminar: Application of Digital
Digitization and Blockchain Technology for the
Container Transportation Operation Chain.

Symposium: Transfer Time Gap Evaluation and
Enhancement Mechanism for Taiwan Railways,
Taiwan High Speed Rail, and Their Shuttle Buses

Training Workshop (Hsinchu): Decision Support
System for Scanning Public Transit Service Gaps

Training Workshop (Tainan): Decision Support
System for Scanning Public Transit Service Gaps

Experts Meeting: A Study on Application of
Digitization and Blockchain Technology for the
Container Transportation Operation Chain. (3"
Session)

Education and Training: The Risk Management
and Information Application of Sea and Air
Transport Under Climate Change

Results Presentation and Training: "Development
of Traffic Conflict Analysis Using UAV Aerial
Videography for Intersections”

Training Workshop: Transportation Demand Model
of Southern Taiwan Region

Seminar: November 2020 Air Transport Journal

Training Workshop (Taichung): Decision Support
System for Scanning Public Transit Service Gap

Experts Meeting: International Maritime Database
of 2020

Training Workshop (Taipei): Decision Support
System for Scanning Public Transit Service Gaps

Training Workshop: Wave Attack Warning System
for Hualien Coastal Road.

Drone News Conference

Seminar: November 2020 Maritime Journal

Focus Group 1° Round: Discussion of Traffic
Management Strategies Transferring Vehicle
Users to Public Transportation or Low-emission
Modal

Training Workshop: Matsu Port Maintenance
Management System in 2020

Training Workshop: Prediction System for the
Impact of Ship Emissions on Air Quality in the
Waters and Port Areas Near Taiwan




MA19H

1MH23H

11 A23H

1MRB 248

1MHA25H

1MHA25H

1MA27H

12A2H

12H2H

12H 8 H

12H8H

12H9H

127 10H

128 10H

12H16H

12816 H

12H817H

12 A4 23H

FNAHERERREIR R ERM  HEIR
i

FAUBHRRRRASSER S, HEVIR B
]

PR - FANUBAEHEE , RESBIRATE
75 (FEk%)

FEEOX - ANVERZE ) REMEIRA TE
57 (FhEBE)

M B EMENERBERLE N BATEE
FHE L MRBRRERD=HEE

SEBMREDPENARLBRL R TAER

=i

109 4% " RIRTEERE | BEFETERENSN
RIS

ERA LS SRATE T RBREREE R EH 2
METHRHAE - EHi5

TEE - TRRIUVEARHRE ) IR BERA TIE
5 (365045 )
Taiwan Pass NIREREE S FLEREIRERE

HE

TEBA  BEBEHERREEALENEDSERY
BEERERE ) FSENERESS

TEEEARNSETR, RN

FERA LR SR E T OB MR R R B Rt 562
MERRHAG - Zbi5

Taiwan Pass IR REE ST EREIRFRE

wE

Taiwan Pass i ik IRFEHE G T AR B REKE
#E

MEERERSIZ2ETM, RESRAE

EEREREIZETM, LEmAg

2 BB ME | BT

ME M RIEREEE

Seminars and Results Promotion Activities

Training Workshop (Hualien): Decision Support
System for Scanning Public Transit Service Gaps

Training Workshop (Kaohsiung): Decision Support
System for Scanning Public Transit Service Gaps

Training Workshop: iTaxi Service Quality
Improvement (South Taiwan Session)

Training Workshop: iTaxi Service Quality
Improvement (Middle Taiwan Session)

The Project for The Information Integration
Service Expansion of Traffic Events and Incident
Detection Technology Improvement

Training Workshop: Taiwan Corrosion Environment
Classification Information System and Application
of Bridge Anti-corrosion Construction Method

Experts Meeting: Expanding, Updating and Data
Analyzing of International Air Transport Database
of 2020

Seminar: A Preliminary Study of Artificial
Intelligence in Traffic Data Collection and Urban
Traffic Signal Control (Taichung)

Training Workshop: iTaxi Service Quality
Improvement (North Taiwan Session)

Expert Symposium: Taiwan Pass Digital Travel
Services Integration Platform Planning

Focus Group 2™ Round: Discussion of Traffic
Management Strategies on Transferring Vehicle
Users to Public Transportation or Low-emission
Modal

Training Workshop: Rapid Transit Network
Planning (in Kachsiung)

Seminar: A Preliminary Study of Artificial
Intelligence in Traffic Data Collection and Urban
Traffic Signal Control (Taipei)

Expert Symposium: Taiwan Pass Digital Travel
Services Integration Platform Planning

Expert Symposium: Taiwan Pass Digital Travel
Services Integration Platform Planning

Training Workshop: Rapid Transit Network
Planning for Central Area

Training Workshop: Rapid Transit Network
Planning for Northern Area

Training Workshop: Traffic Management of
Reducing the Exposure of the Air Pollution
Emitted by Vehicles
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April

The Office of Energy and Carbon Reduction, Executive Yuan called a "Conference
Greenhouse Gas Reduction Strategies for the Transportation Sector,” and the I0T represented
the Ministry of Transportation and Communications to give a briefing on the greenhouse gas
. 6 reduction strategies for the transportation sector.

RBESZB AR " BRAEEEEREFR (RIBE B&ﬁﬁ%%%ﬁnﬁ
7)) FIEBHAITIES L RMEEARAMRHE TR AFTERERREER
REER-BRERDIEHHRIBIZR (B1R) 45 -

The Ministry of Transportation and Communications verified the "Bridge Maintenance
Management Promotion Actions (the Part of the Ministry of Transportation and Communications
and Subordinated Agencies) Control and Tracking Implementation Mechanism” reported by the
I0T and referenced the "Bridge Maintenance Management Promotion Actions of the Ministry of
. 1 5 Transportation and Communications and Subordinated Agencies - Management Status List for
Differentiated Managing and Tracking of Specific Actions (First Time).”

R RERUBREZERIX2020EHHRAREEERFEETTIT
R ZE ~ BliftRE » WERE  BWERIMERZENRBERAE - Wi
2020 EMBERANREZAR « BIR ~ REE ~ HEFRER RREFRA Bk
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Composed a letter of the Minister in the name of the Minister to present the 2020
Transportation Policy White Paper Set of Books and Monograph to the Executive Yuan, Premier
Office, Vice Premier Office, Secretary-General Office, Minister of State Deputy Secretary-General
Office and the Office of Minister Provided explanations to the Executive Yuan regarding the vision,
goals, strategies, relevant operating procedures and follow-up actions of the 2020 Transportation
Policy White Paper.
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The I0T asked the North Center Transportation Research Development of National Chiao
Tung University to complete the "Discussion on the Connecting Supply and Demand Gap between
Taipei and Yilan Tourism and Transportation in Public Transportation” assigned by the Ministry
of Transportation and Communications. Through interviews with Yilan County Government, Yilan
City Office and representatives of Yilan Tourism and Accommodation Association to understand
the gaps in public transportation services, held a symposium on April 17, 2020, invited relevant
units to gather consensus so that the research results can meet local needs, and completed
the case closure report on April 30, 2020 to facilitate the Yilan County Government submitting a
proposal to apply for the funds of the Public Transportation Project.
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The 2020 Transportation Policy White Paper animation video was online for push
broadcasting, including YouTube CommonWealth Magazine Video, and the official website
and YouTube of the 10T, and tweeted simultaneously in social media such as Facebook of
CommonWealth Magazine, FutureCity, and the Minister of MOTC etc. Also Subordinated Agencies
assisted broadcasting the video via their official websites and Facebook..
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The 10T held the "Cross-Region Forum of Public Transportation Passenger Capacity
Improvement Strategies” with the Taoyuan-Hsinchu-Miaoli Regional Center of Chung Hua
University and Kainan University to share experience and exchange opinions, and collect the
opinions of how to improve public transportation passenger capacity from all relevant Units,
and subsequently incorporated into the Regional Centers to jointly plan for feasible strategic
programs to increase the capacity of public transportation, so as to assist Local Governments in
launching high-quality public transportation services that the public appreciate.
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The 10T and the Kaohsiung-Pingtung-Penghu Regional Center of National Sun Yat-
sen University jointly organized the "The Regional Forum to Improve Rural Towns in Public
Transport” to share experience and exchange opinions, and collect the opinions of how to
improve the rural public transportation services from all relevant Units. The 10T will continue

to conduct planning with all Regional Centers on feasible strategies to improve the rural public
. 9 transportation environment, and to assist Local Governments in launching high-quality public
transportation services that will make people happy.
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The Executive Yuan approved the "Service Upgrade Project of Bus Transit
System(2021-2024)" submitted by the Ministry of Transportation and Communications, with
. 1 2 NTD 24.5 billion allocated for the project to assist local governments and bus companies to
promote the development of public transportation. This project, proposed by the Institute of
Transportation, aims at seamlessness, safety, sustainability, and sophistication as the goal of
service upgrade of bus transit system. The main tasks of this project include strengthening
the service integration of multimodal transportation, improving accessible riding and waiting
environments, improving transportation in rural areas to assist the creation of local livelihood,
promoting electric buses to control air pollution, and introducing advanced equipment to prevent
accidents.
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Conduct the forum of experience sharing and opinion feedback for the Taipei City and New
Taipei City Phase-2 Trial Operation of the "Trial and Promotion of Reservation-type Accessible
Taxi Transportation Services” Project. In addition to 90 persons with disability who participated
in the trial operation, the Department of Railways and Highways, Department of Student
Affairs of Special Education of the Ministry of Education, Taiwan Foundation for Rare Disorders,
Competent Authorities and Taxi Fleet also participated in the trial operation and were invited to
cooperate on a grand undertaking, and the Director General Lin, Chi-Kuo issued the Certificate
of Appreciation to the top five Teachers by voting for those who actively assist other people with
disabilities to participate in the trial operation, appreciating their contribution to the promotion
of Taiwan accessible and friendly transportation services.
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Convened the 3™ Consultation Committee Meeting of the UAV Technology Industry Group
of the Transportation Technology Industry Conference by the Ministry of Transportation and
Communications.
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Director Wu, Wu-Tai of the Office of Disaster Management of the Executive Yuan visited
the 10T to learn about the "Bridge Management Information System” and the content of the
“Directions for Bridge Maintenance and Management Operation.”

AETHHEE "B RMESIEEEER | KITHIRI109F7A21 HIRERFH
109009410857 RMB=] DT BT ©

The "Directions for Bridge Maintenance and Management Operation™ developed by the
|10T was issued and distributed to all Units by Letter Yuan-Tai-Chiao-Tzu No. 1090094108 of the
Executive Yuan.
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“Transportation Planning Journal” won the 2020 "Journal Long-term Communication
Award"of the National Central Library.
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Reported at the "i-Taxi - Reservation Accessible Taxi Trial Operation Results and
Official Launching Activity Planning" at the 1770" Ministry Affair Meeting of the Ministry of
Transportation and Communications.
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. 3 ,I Started online broadcasting the English Full Version and the Essence Version of the 2020
Transportation Policy White Paper, including YouTube Commonwealth Magazine Video, and
Official Website and YouTube of |0T.
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Director General Lin, Chi-Kuo accompanied Minister Lin, Chia-Lung to attend the 42™
meeting of the Central Disaster Prevention and Response Council hosted by Premier Su of the
Executive Yuan, and Director General Lin presented the briefing on "Strengthening the National
Bridge Maintenance and Management System.”
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On August 18", 10T designate several delegates to participate in the APEC TPT-WG49 IIEG
Virtual Meeting. One of I0T's delegate gave presentation on the MaaS promotion forum project
applied by our country, and kept up with the implementation experiences of the intermodal
vehicles integration and ITS projects in other countries. These experiences and lesson learned
from the meeting does provide 10T with solid reference.
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In cooperation with the Ministry of Transportation and Communications to report the
"Achievements of Taiwan Cycling Route Network Construction” at the 3715" Meeting of the
Executive Yuan Council, the I0T assisted in collecting and organizing the achievements of the
construction of various Ministries, and completed the materials of the briefing, quick reference
package and press releases, and will cooperate with the needs of the Cycling Team of the
Ministry of Transportation and Communications in follow-ups to provide timely assistance.
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The 10T was instructed by the Ministry of Transportation and Communications to
cooperate with the Fisheries Agency, the Council of Agriculture of the Executive Yuan to promote
the "Cianjhen Fishing Port Construction Project,” and assisted in the planning of the access
traffic improvement plan for the project. When Premier Su of the Executive Yuan inspected the
Cianjhen Fishing Port on August 25, 2020, Director General Lin, Chi-Kuo of the 10T, on behalf of
the Ministry of Transportation and Communications, presented the briefing of traffic planning for
Cianjhen Fishing Port.
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The Minister without Portfolio Kung, Ming-Hsin of the Executive Yuan held the "Research
and Discussion Conference for the 2" Phase GHG Control Targets (Residential and Commercial,
Transportation, Environment and Agriculture Sectors)”; Deputy Minister Chi, Wen-Jong of the
Ministry of Transportation and Communications led the Department of Railways and Highways
and the I0T to attend, on behalf of the Ministry of Transportation and Communications; the |0T
presented the briefing, successfully endeavored after the more reasonable reduction target for
the transportation sector, which was reduced from 8.5% in 2025 to 6.79% compared to 2015 (base
year).
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Held the press conference for the official opening ceremony of "i-Taxi - Reservation
Accessible Taxi” and the Director General Lin, Chi-Kuo presented briefing on the results of
the trial operation of i-Taxi in four Municipalities. Minister Lin, Chia-Lung of the Ministry of
Transportation and Communications, Deputy Minister Tsai, Ching-Hwa of the Ministry of
Education, and Director General Chien, Hui-Jiuan of the Social and Family Affairs Administration
of the Ministry of Health and Welfare also attended and provided speeches; Minister Lin, Chia-
Lung officially announced the provision of services to the outside world, and instructed the
follow-up plans to collect, analyze and exchange opinions, and design digital marketing through
workshops to facilitate promotion to other Counties and Cities.
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“New Opportunities for Enhancing Smart Urban Traffic Management Effectiveness- Traffic
Demand-oriented Al Image Recognition Technology R&D and Application” won the 2020 Smart

City Innovation Application Award and Vice President Lai, Ching-Te personally presented the
Award to 10T Deputy Director General Huang, Hsin-Hsun.

i
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The research and development results “Seamless Connection Evaluation System™ of the
"Study on the Transfer Time Gap Evaluation and Enhancement Mechanism for Taiwan Railways,
Taiwan High Speed Rail, and Their Shuttle Buses” was officially authorized for the use by the
Federation of Highway and Intercity Bus Companies in Taiwan, Republic of China.
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The 10T and the six Regional Transportation Development Research Centers jointly
organized the "The Forum on Strategy of Public Transport Interdisciplinary Development.”
Minister Lin, Chia-Lung of the Ministry of Transportation and Communications attended to
give a speech and revealed the three key directions of future public transportation policies in
remote rural areas: "Adapt to Local Conditions, People-Oriented,” "Introduction of 'E" Smart
Transportation Services and Governance” and "Resource Integration, Sustainable Operation,”
and the key directions of future public transportation policies in urban areas: "Development of
Stations, Integration of Transportation Mobility Services,” "Use Data, Strengthen Transportation
Supply Efficiency” and "Relax Restrictions, Encourage Creative Service Management.” Since the
related follow-up work requires coordination and integration of resources from various Central
. 1 3 Ministries and Agencies, the Ministry of Transportation and Communications will continue to pay

attention and assist in implementation to achieve the administrative concept of people-oriented
transportation services.
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The Environmental Protection Administration held "The 2™ Phase GHG Control
Targets"Public Hearings in Taipei, Taichung, and Kaohsiung. On behalf of the Ministry of
Transportation and Communications, the I0T explained the results of the 1% phase reduction of
the transportation sector, as well as the content of the 2™ phase reduction strategy and measure
planning.
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The "First Transportation Cup Debate Tournament” was sponsored by the Ministry of
Transportation and Communications, organized by the 10T, and implemented by the Chinese
Debate Promotion Association. With the topic of "Our Country’'s Automobile Fuel Tax shall
be Collected with the Fuel,” the competition attracted 23 debate teams from 18 colleges and
universities in Taiwan, and more than 100 young debaters participated in the debate, with
Debating Club B Soochow University winning the championship in the end. Minister Lin,
Chia-Lung delivered the speech and awarded the prizes in person at the closing and awards
ceremony, and the event ended successfully.
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IOT designate several delegates to participate in the APEC "Uses of App-Based
Transportation Mobility Technologies for Inclusive Smart Cities” thematic session on October
27". One of 10T's delegate gave presentation on the implementation results of our Country's
mobile APP uses of app based technologies for MaaS, and kept up with the cases of app-based
technologies for inclusive smart cities of the United States, Canada and other countries. These
experiences and lesson learned from the meeting does provide I0T with solid reference in policy
making.
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Deputy Minister Chi, Wen-Jong attended the "International Seminar: Application of Digital
Digitization and Blockchain Technology for the Container Transportation Operation Chain"
organized by the I0T, and affirmed the start of research on the digital blockchain technology in
shipping by the I0T in the Seminar, which gave full play to the role and function of the think tank
of the Ministry of Transportation and Communications, expected to closely connect and develop
the five streams of business flow, logistics, information flow, cash flow, and talent flow with the
joint efforts of the industry, government, academia and institutions through Al, 5G, blockchain
and other information and communication technology applications. A total of more than 180
personnel from related fields participated in the seminar, and contributed to the possible
development of our Country’s marine transportation digitization and blockchain technology
. 6 applications in the post-epidemic era through mutual exchanges and interactions.
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Organized the "Education Training of the Decision Support System for the Scanning of

Public Transit Service Gaps” (Hsinchu Session, Tainan Session, Taichung Session, Taipei Session,

Hualien Session and Kaohsiung Session] to train the personnel of the Regional Transportation

Development Research Centers and Local Governments to be familiar with how to use the

functions of this system in order to apply it for the planning or bus network. This training

was to quickly screen out the transportation nodes which are inconvenient to take the bus as

the focus of improvement through objective evaluation, and evaluate the effectiveness of the

2 improvement plan, which can overcome the management blind spots caused by the lack of

3 relevant information and can only rely on the rules of experience in the past, so that the supply of
bus services can be more in line with the needs of people.
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Held the "Excellence in Piloting, Taking Off with the Wind" News Conference of the Ministry
of Transportation and Communications; Minister Lin, Chia-Lung attended the press conference
and delivered a speech, announcing the start of I0T's three major UAV projects ("The Advance
Research and Planning of Promoting the Development of Taiwan's UAV Science and Technology
Industry,” "A Competition for Creative Applications of UAV in the Field of Transportation” and
“Promoting and Management Service on UAV Integrated Pilot Program”), continued to promote
. ,l 7 the review and improvement of related development strategies, and promoted the innovative

applications and industrial development of UAV in the transportation sector.
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Organized the Training Workshop: iTaxi Service Quality Improvement (South Taiwan
Session and Middle Taiwan Session] at the National Sun Yat-sen University and Feng Chia
University, through the service introduction and experience sharing, questionnaire survey of
. 24 the "i-Taxi” brand to collect the suggestions of various items of service improvement and user
promotion.




AERLE

Major Events

AERERTANERE | TEEEEREE SRS, NETK
1 2 SR MR ERERB R R A S, - ISR S S
DecemloeT 2 BEKRIEITIRER109F7H21HE:] " BREEERFEER , REZF
S BB BT S S S, -

The 10T invited various Central Ministries to convene the "Research and Discussion
Conference on the "Principles of Ownership Recognition by the Central Competent Authority
. ’I on the Bridges of County and City Government in the ‘Taiwan Bridge Management System'
targeting all types of bridges under the jurisdiction of County and City Government, and
subsequently, conducted discussion based on the ownership of the Central Competent Authority
stipulated in the "Directions for Bridge Maintenance and Management Operation” promulgated
by the Executive Yuan on July 21, 2020, and reached preliminary consensus.
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Organized the Training Workshop: iTaxi Service Quality Improvement (North Taiwan
Session) in the Conference Hall of the Institute of Transportation Building with a total of
113 people participating; through the activities of service introduction, experience sharing,
questionnaire survey, group discussions and reports, experts joined in conversation to collect
suggestions for service improvement and user promotion.
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The Ministry of Transportation and Communications instructed the I0T to establish a
dialogue platform with a neutral standpoint, held a symposium on "Business Matters Related to
Surface Road along the North Side of Tamsui River,” and invited successive Commissioners of
Department of Transportation, Taipei City, Experts and Scholars to discuss with New Taipei City,
Taipei City, Directorate General of Highways, and Department of Railways and Highways of MOTC
to exchange opinions and dialogue on transportation issues, and relevant suggestions for the
reference of subsequent processing.
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The Office of Energy and Carbon Reduction of the Executive Yuan held the "Phase-2 of
Greenhouse Gas Reduction Action Plan Discussion Workshop for the Transport Sector,” and the
|0T represented the Ministry of Transportation and Communications to present the briefing of
the "Greenhouse Gas Emission Control Action Plan for the Transportation Sector (Draft).”
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Organized the seminar inviting all County and City Governments to attend targeting the
contents of the "Principles of Ownership Recognition by the Central Competent Authority on the
Bridges of County and City Government in the ‘'Taiwan Bridge Management Information System™
established by the I0T and the subsequent system adjustments and operation matters.
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Appendix: Annual Research Projects

Project Title

The Study on Access Road Improvement for
Kaohsiung Intercontinental Container Terminal

A Series of Studies on the Overall Transportation
Planning of Southern Taiwan Region (2/2) -
Transportation Demand and Supply Analysis

Light Rail Transit Capacity Analysis and Applications
Study (2/2) - Capacity and Reliability Analysis for
A-Type and B-Type Right-of-Way

The Research of Rapid Transit Network Planning and
Design Manual (2/2)

A Series of Studies on the Overall Transportation
Planning of Central Taiwan Region (1/3) -
Investigation and Preliminary Analysis of Trip
Characteristics and(2/3)- Analysis of Trip
Characteristics and Supplementary Investigation.

Vehicle Operating Cost Survey and Analysis of
Taiwan(2/2)

Maintenance Service of the Transportation Planning
Support System (2020)

Capacity and Level of Service Analysis of Freeway
and Expressway Merging and Diverging Area (1/3) -
Non-Isolated Merging Area for On-ramp and Non-
Isolated Diverging Area for Off-ramp

2020 Updating and Maintenance Service of Taiwan
Highway Capacity Analysis Software and website

An Integrated Technical Planning and Evaluation of
Upgrading and Diversifying Island Round Cycling
Routes ()

Development of System and Marketing Services of
Diversified Network of Cycling Routes (l)

Transportation Issues and Development Strategies in
Northern Taiwan

A Traffic System Improvement Strategy of the
Tamsui-Taipei Transport Corridor
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Project Title

Reviews on the Planning and Traffic Safety Analysis
for Light Rail Transit of C-Type Right-of-Way

A Study on Transport Demand of International
Tourists in Taiwan

Expanding, Updating and Data Analyzing of
International Air Transport Database of 2020

Expanding, Updating and Data Analyzing of
International Maritime Database of 2020

Promoting and Management Service on UAV
Integrated Pilot Program(IPP)

The Integrated Overall Development Plan of
Commercial Ports (2022-2026)

Research on the Application of Digitization and
Blockchain Technology in the Operation Chain of
Container Transportation

Railway Supply and Demand Diagnosis and Strategy
Analysis with Big Data Technology (2/2)

Application and Development of Information and
Communication Technology in the Port and Shipping
Field

A Study on the Development Trend of Digital
Technology and Maritime Ecosystem

Preliminary Study on Incentive Schemes for
Promoting Green Shipping

Preliminary Study on Price Incentives to Promote
Green Shipping in Taiwan

A Study on operation Performance of Container
Terminals at Kaohsiung Port

Analysis on the Operation Variations for the Cross
Strait Direct Shipping

Preliminary Study on 5G Technology Applications to
Enhance the Development of International Smart
Airports
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Appendix: Annual Research Projects

Project Title

Analysis of the Transfer Competitive Relations
Between China and Taiwan Airports-Southeast Asia
Transfer to North America for an Example

Preliminary Study on Taoyuan and Neighboring
Airport Rivals Based on Passenger Traffic and Routes

Preliminary Study on the Influences of Construction
of New Stations of Taiwan Railway on Passenger
Demand and Train Supply Service

Research on the Policy of Highway Bridge
Maintenance and Management - Discussion on the
Vehicle Bridge Maintenance and Management System
under the Jurisdiction of Ministry of Transportation
and Communications

Fitness to Drive Evaluation for Old Drivers and
Drivers with Major Mmedical Conditions

Case Application and Comparison of Intersection
Overlook Videography Technology in Traffic Conflict
Analysis

Classification of Injury Severity of Traffic Crash on
Data Linkage

Study on Traffic Engineering Safety Design Based on
the Accident Types at Intersections

The 38" Project for Improving Accident-Prone
Locations in the Taiwan Area.

A Preliminary Study of Domestic and Foreign
Maritime Safety Data Application.

Exploratory Study on Areas of Improvement for
Elderly-Friendly Transportation Policies

Maintenance, Functional Enhancement and
Education Training of the Decision Support System
for the Scanning of Public Transit Service Gaps (2/2)

Transfer Time Gap Evaluation and Enhancement
Mechanism for Train and Bus Transfers

Routed-based Costing System for Motor Carrier
Industry Application Software Upgrade and
Maintenance Operation Project
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Project Title

Trial operation and promotion application of
pre-arranged general-purpose passenger car
transportation service

Project Management and Supervision for the Studies
on Digital Transformation of Car-rental Industry

A Study of Certification on International Logistics
Professionals

A Study on Issues and Policies for Railway Transport-
Topic about Digital Transformation

A Preliminary Project of the Regional Transportation
Development Research Center Service Upgrade 2.0

Preliminary Research on The Routed-based Costing
System of Motor Carrier Industry and Application
Preliminary Research

The Collection and Analysis of Current Logistics
Development in Neighboring Asian Countries

Optimization of a Taxi Market in Aging Society

Preliminary Study on Artificial Intelligence in Traffic
Data Collection and Urban Traffic Signal Control

Service and Enhancement Project for the Information
Integration of Traffic Events

Preliminary Research on the Development of our
Country's Unmanned Aerial Vechicles Technology
Industry

Creative Applications Competition of Unmanned
Aerial Vechicles in the Transportation Sector

Research on the Phase 2 Strategy Improvement of
Greenhouse Gas Reduction in the Transportation
Sector

A Study on the Participation of Automobile
Transportation Industry in the GHG Offset Project
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Appendix: Annual Research Projects

Project Title

Research and Analysis on Applying Traffic
Management Strategies to Reduce Traffic Air
Pollution in Metropolitan Areas (1/3) - Research Area
Classification and Preliminary Investigation

Research on the Climate Change Adaption for
Transport Systems

The Framework of Exploring Behavioral Reaction
of Private Car and Motorcycle Users to the Traffic
Management Measures which Reduce Air Pollution
in Urban Area

A Preliminary Discussion on the Adaptation
Information of Climate Change for Taiwan Airports
and Seaports

A Study on the Impacts of Climate Change Risk
Assessment with Considering the Development
of Climate Change Scenarios on the Railway and
Highway Transport

A Preliminary Study on the Influence of Promoting
Shared Mobility on Travel Behavior Change and
Carbon Emission Reduction

Study on Feasible Application of Geotextiles to the
Protection of Bridge Piers Foundation

Investigation on Corrosive Environment of Metal
Materials in Coastal Areas of Taiwan in 2019

Analysis and Research on the Maintenance of the
Earthquake Disaster Rapid Reporting System in the
Harbor Area and Strata Subsidence Survey in 2019

Establishment of Web-based Inquiry System of
Kaohsiung Harbor's Basic Engineering Data

Study on the Maintenance strategy and Management
system of Taichung harbor structures

Correlation Analysis of Land Subsidence and
Groundwater Level

A Discussion on the Amendments to and Revision of
the Harbor Structure Design Criteria
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Project Title

Railway Track Fastener Inspection System
Establishment (1/2) - A Research on the
Establishment of a Defective Fasteners Detection
System

Maintenance of highway soil slope landslide wireless
monitoring system and upgrading of module

Analysis of meteo-oceanographic observations near
international harbors in Taiwan, 2019

Analysis of meteo-oceanographic observations in
Taiwan domestic sea commercial ports, 2019

E-Navigation with Ship Monitoring and Warning
Systems

Study on ship broken cable early warning system
establishment and cable tethering method
investigation

Establishment of Real-Time Three-dimensional
Meteorological and Air Quality Forecasting System
for Ship Emission

An analysis of ship navigation safety big data
database

The Best Wavelet for Water Waves and Its
Optimization -Wavelet Coherences versus Fourier
Coherences

Sea Simulation and Long Wave Early Warning
Research of Harbor(2/4)- Simulation Evaluation and
Long Wave Forecasting Research

The assessments of harbor entrance siltation and
adjacent beach erosion induced by the inshore harbor
configurations in the eastern coasts of Taiwan.

Study of the hazard countermeasures in response to
the morphological changes near the coastal highway
in Taitung

Operational calibration and maintenance of the
marine meteorology automatic forecast simulation
system, 2019

Maintenance and Enhancement of Harbor
Environmental Information Website, 2019
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