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Message from the Director
General

The Ministry of Transportation and Communications
is in charge of the national transportation administration
and transportation operation, and is responsible for the
formulation of transportation policies, laws and regulations,
and the supervision of business operations. The Ministry
of Transportation and Communications is entrusted with
the responsibilities of promoting material transportation
construction of the country, satisfying and providing excellent
and convenient travel services to the general public, and
enhancing industrial development at the same time, as well
as driving economic growth, activating urban-rural balance
in development, and maintaining the sustainability of the
environment. Therefore, the Ministry of Transportation and
Communications aims to fulfill the administrative vision of
"people-oriented transportation” and focus on realizing the
four themes of "safety,” "efficiency,” "quality,” and "green
life" in order to live up to the expectations of the citizens, give
people what they want, and work together to realize the goal of
reciprocity.

The Institute of Transportation (MOTC) has been
acting as a think tank of the Ministry of Transportation and
Communications for years, and has continued to carry out
forward-looking and integrated research and development,
planning, review, and suggestion on the transportation system
in line with domestic and foreign situations and the overall
development needs of the country. All colleagues while facing
the four administrative themes of the Ministry of Transportation
and Communications adhere to the spirit of "professional
leadership and pursuit of excellence™ and team consensus
to plan the seven research subjects including "Enhance the
Transportation Planning and Reviewing Support, Improve the
Competitive Advantage of Sea and Air Transportation, Optimize
Public Transportation Services and Industrial Transformation,
Build up a Clean and Resilient Transportation Environment,
Deepen Transportation Safety Management, Promote
the Innovative Application of Transportation Technology
and Industrial Development, Improve the Transportation
Facilities Maintenance Management and Disaster Prevention
Technology.” from the three aspects of "forward-looking think
tank, sustentative implementation, and capacity building.”
Furthermore, adopt the "Beginning with the End in Mind" goal
and result orientation to ensure that every research result
is supportive of the administration goals of the Ministry of
Transportation and Communications. In addition, assist the
Ministry of Transportation and Communications continuously
by serving as the staff of APEC Transportation Working Group,
the Sustainable Transportation Working Group of the National
Council for Sustainable Development, Executive Yuan, the
Executive Yuan 2050 Net Zero Emissions Pathway Assessment
Task Force, the Ministry of Transportation and Communications
Climate Change Transport Department Mitigation and
Adaptation Promotion Group, the Ministry of Transportation
and Communications Transportation Rates Committee Working
Group, Taoyuan Aerotropolis Interconnected Transportation
System Working Group, and the Comprehensive Planning and
Information Unit of the Bicycle Supervision Group.

The Institute of Transportation (MOTC), while facing the
four major administrative themes revealed by the Ministry
of Transportation and Communications, has successively
completed material administrative plans and assisted in
promoting the relevant plans in the last year, including:
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In terms of safety: Continue to improve the bridge
maintenance and management mechanism, complete
the establishment of the "National Bridge Statistics
Network™ and "Bridge Statistics System;" also, arrange
training courses for on-site bridge inspection personnel
to improve the quality and capacity of Taiwan's public
road and bridge inspection continuously; integrate
the research energy of the six regional transportation
development research centers and the experts and
scholars related to road traffic safety, establish the
"Road Safety Improvement Action Group™ mechanism;
assist the Railway Bureau, MOTC in developing the safety
management system (SMS) self-evaluation criteria and
plan the establishment of supervision and inspection
tools; and the researched and developed "Portable Bridge
Bottom Inspection Equipment” and "Geotextile Bridge
Foundation Protection Method" were awarded the "Gold
Medal” and "Silver Medal” in the "2022 Taiwan Innotech

Expo - Invention Contest.”

In terms of efficiency: Promote the innovative
application and industrial development of unmanned
aerial vehicle (UAV] in the transportation field, guide the
establishment of the UAS-Taiwan; Ms. Tsai, the President
of Taiwan, has inaugurated the UAV Technology Industry
Group Office of the Ministry of Transportation and
Communications at the Asia UAV Al Innovation Application
R&D Center in Chiayi County; handle the "UAV Creative
Application Contest in the Transportation Field (l1);"
handle the "UAV Integration Demonstration Project (I1)*
to complete the field verification of emergency disaster
transportation in remote mountainous areas; combine
UAV and Al image identification technology for bridge
detection and intelligent inspection of port facilities to
improve the inspection efficiency of related facilities; in
response to the trend of digitalization, for the intelligent
operation and management of buses, integrate the
research and development of the driving management
system of the vehicles and strengthen the driver's
identification and time (working hours]) management,
and achieve the goal of S.M.A.R.T intelligent passenger
operation management service through Internet of
Vehicles, blockchain records, and cloud systems;
utilize 5G together with AloT, digital twins, and other
innovative technologies to build a smart transportation
digital nerve center prototype system, complete high-
speed transportation networked collection, integration,
and massive calculation integration analysis in order
to improve the efficiency of signal control and traffic
management; build a track component missing
identification system and database, and introduce the
system’s precise positioning function to improve the
efficiency and accuracy of railway track inspection
operation.

In terms of quality: Publish the "2022 Taiwan
Highway Capacity Handbook; continue to promote the
“"Implement the Service Upgrade 2.0 Project for the
Regional Transportation Research and Development
Center” (2021-2022). Complete the "Bus on Campus
Service Effectiveness Inventory and Improvement
Suggestions,” “Implement the Service Upgrade Project
for North Kaohsiung Public Transportation,” and "2021
Transportation Services Inventory of Cultural and Health
Stations in aboriginal Areas;"
System of Accessible Taxis in Tainan City and Kaohsiung

Introduce the Contract
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City, and continue to assist Taipei City, New Taipei City, and
Taoyuan City, and Taichung City in promoting the Control
System of Accessible Taxis; handle the maintenance
and transfer of electric bus operational monitoring and
management platform and data transmission check, and
complete the platform transfer to the Directorate General
of Highways MOTC for maintenance and management on
January 1.2023.

4. In terms of green environment: Promote the

"Upgrading and Diversifying Island Round Cycling Routes”
and assist arranging the "Crown Coast Ride and Cycling
Activities around Taiwan"; complete the evaluation and
strategic planning of the 2050 Net Zero Greenhouse
Gas Emissions Pathway in Transportation Sector, and
propose promotion measures and specific actions of the
"Taiwan 2050 Net Zero Transformation '‘Net Zero Green
Life' Key Strategic Action Plan (Draft]”, "Greenhouse
Gas Emissions Control Action Plan (Phase 1) in the
Transportation Sector,” "Report on the Implementation
Results of the Greenhouse Gas Emission Control Action
Plan in the Transportation Sector (September 2022
Edition),” “2022 Report on the Achievements in the Life-
Sustaining Infrastructure,” and "National Climate Change
Adaptation Action Plan (2023-2027])" life-sustaining
infrastructure adaptation action plan; assist the Ministry
of Transportation and Communications to participate in
the "2022 Taiwan Climate Action Expo™ with the "Best
Public Sector Action Award” and "Best Sustainable
Transportation Award” received.

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

Institute of Transportation, MOTC
Director General
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Transportation Planning Board (Temporary Organization)
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History

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

The development of transportation infrastructure
requires huge capital outlays, while available manpower
and monetary resources are always limited. Under
the circumstances, there is a need to charge a single
transportation planning agency with the responsibilities
of setting priorities and programming for investment.
Furthermore, transportation services are mainly regarded
as public utilities and, as such, are subject to government
regulations in connection with fare structure, capacity,
formation and dissolution of firms, etc. To ensure that
regulations are stipulated and implemented to the best
interest of the nation, there is also a need for a single
transportation planning agency to review existing and pending
regulations for possible revisions. Finally, transportation
services can complement each other but they can also be
entangled in a counterproductive struggle to serve the same
sector of market. In order to develop an efficient, integrated
transportation system, it is imperative that a planning
agency be dedicated to the development and coordination of
transportation services. Because of these various concerns,
the 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
7R1H
1999/07/01

SR EIGEM TR O b A BRI )

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

IERBIFTRS 2 A ~ iR a BT

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

B ERATAZE R0
(REATBERAGHFAER » WHI0F8H 1 B ARAIKH B 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)

#H
i
£
B
g
(@]
<
o
2.
B}
=3
S
©
2
g
S
2
o
]

09



EHTEZESRBHRFRAHEML £
TECEF L EEXEKERANER LR
> ZEMERE R R ERAERMTTREIZE
e mIESHRR74FITTASH HREE
—MRERIBEAMHTET ~ RIBEELIIAR ~ Bufmast
ERERAREZBERNRENHFRFHIR
BHITTRT - B RS REEFITTAT - RRBUE
HREEE - RRLERRES - BRREE - KEmg
KEBEADNERRATI - KE80FITHI0
H - KBRS - ZAEESAEBRS
BRIFTRIA - B ERAR S AT SN R AR
FHREIAD » LERE - RE88F7H1R -
SEARTYRFRBEABRE  REESK
FF 2B BR A B AT BT ST PTG AP - B
BRI O - REI90F8A1H » APTAHMS
BROVEIESR - TR ERIT - BB
FEHODEERARFTENE - WP IR H B AL -

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 Center of Harbor
and Maritime Technology. It was originally affiliated
to the Department of Transportation of the Taiwan
Provincial Government. As part of the entire government
agency reorganization, the Institute of Transportation’s
organization adjustment has been approved by the Execute
Yuan, and since August 1, 2001 the organization level of
the Center of Harbor and Maritime Technology has again
been adjusted. According to the new arrangement, the
Center is incorporated with the Institute of Transportation
and becomes an external agency of the Institute of
Transportation.
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° Organization and Human
Resources

The Institute of Transportation comprises seven
divisions and a Secretariat, a Personnel Office, and an
Accounting Office. The seven divisions include Planning,
Engineering, Operations and Management, Safety,
Information Systems, Interdisciplinary Research and the
Harbor and Maritime Technology Center. According to
the organization act of the Institute, the total authorized
staff is 177 and the budgetary staff is 148 (including 3
contracted research employees and 15 technicians, office
workers and drivers).

#H
)
£
B
E
(@]
<
o
2.
B}
=3
S
©
=
g
S
2
o
]




o ANV

{RB§$)§E#E%&“§1§U%:{|§%§E , $)§ﬁ%&£}¥ . According to‘Article 2 of thte organization act of the
Institute, the functions of the Institute are as follows:
TFIEIE

1. Studying transportation policies and providing
1 MBI RS - susgestions:
2. Coordinating planning, evaluation and project
2. BE R AIREN LS N EEH =T = 2 i - programming of transportation systems;
Eﬁ{ﬁ%lﬁ ° 3 Studying the interrelationships among
transportation development, political
3. Eﬁ@ﬁ%ﬁﬁ;@ N fé‘g\g;“x N Bﬁ&ﬁ:%%@ functions, socio-economic activities, and

national defense;

BT FIA -

4. Designing, researching and developing
4B TR0t « LRSI - transportation engineering systems;

5. Studying the efficiency of transportation
5. IR N EIE WK e EETE - systems operation and management;

6. Studying and planning of transportation safety;

6. Eo R 22 BTSSR EIFEIR -

7. Applications of transportation research
7. E HHE%%BZ%ZFEEH&?E%%IE ° findings and guidance;
i o N 8. Liaison and cooper ation of local and foreign
8- W@t@ﬁ@ﬁﬂ%z%ﬁ%&ét’ﬁ%ﬁ °© transportation research;
9. E@@ﬁ*ﬁz%%‘%ﬁéii‘%ﬁg%&?%{glﬁ" 9. C‘ollec.tiort, compilation,Atra.nslatioh and
dissemination of transportation information;
10. &L T g R iEmSTE o 10. Studying harbor and Maritime technologies
and providing suggestions;
s e .
11E1m;$$®ﬁn$15\ 11. Other matters related to transportation
research.
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U Fff EDeputy Director General
Chen, Tien-Tsyh

Organization of the Institute is shown below:

M

M 4 [
Lin, Chi-Kuo

BRI AE
Su, Cheng-Wei

U FFI' E Deputy Director General
S e
Huang, Hsin-Hsun

H

BZRRELITE -

APl

Tsaur, Ray-Her
BIIERE i
Tseng, Chi-Ling
TR HHEH
Ou, Wan Ning
= {RE HH
Lee, Shu-Hwui
KhAEH HH
Tsai, Li-Hung
#EH I HH
Tseng, Pei-Ju
MER FX
Wu, Tung-Ling
ORCHK % S
Chen, Chi-Hwa
B i SR
Yeh, Tsu- Ic:@
BRI X
Lai, Wei Shen
Bt U

Chang, Shuen-Yuan
Wi pit AT T




BT &Deputy Director General F £ 2= Huang, Hsin-Hsun ElFf&Deputy Director General X Bg Chen, Tien-Tsyh

FEAEEChief Secretary EFPRHME Su, Cheng-Wei
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AZEZ EAT Director of Personnel Office FU=E= AT Director of Secretariat
EX%E2Z Ou, Wan Ning Z=i#E8 Lee, Shu-Hwui

l‘sl ] “

5% FAF Director of Accounting Office /AEZ EAT Director of Public Relation Office AT RO R EAE

Eaﬂiﬁig Tseng, Chl-LIng giﬁu%*u Tsaur, Ray-Her Acting Director of Harbor and Marine Technology Center
237 %= Tsai, Li-Hung

EwstEA AR Emi A AR EITEA AR

Director ofTransportation Planning Division Director of Transportation Safety Division Director of Transportation Engineering Division
5R5#ik Chang, Shuen-Yuan ZEFAZ Yeh, Tsu-Hung FBE{E Lai, Wei Shen

o

i N
EmeEEg dR EMEAE AR RO BATAE AR
Director of Transportation Operations & Director of Transportation Information Director of Interdisciplinary Research Division
Management Division Systems Division 'E?ﬂﬁﬂﬂ Tseng, Pei-Ju
zio . = .
BRELZEE Chen, Chi-Hwa R ZE Wu, Tung-Ling
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The research and development roadmap blueprint
planned on a rolling basis is continued according to the
transportation development policy of the Ministry of
Transportation and Communications and is reflective
of the domestic demand for transportation. There were
seven main schemes and key points of 2022 and they are
described as follows:

Enhance the Transportation
Planning and Reviewing
Support

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

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

(1) A series of research was conducted in the
central part of Taiwan (Miaoli, Taichung,
Changhua, Nantou, and Yunlin) as part
of overall transportation planning. Local
interviews took place to keep track of the
administration highlights and directions in
respective counties and cities throughout the
central part of Taiwan and the transportation
features were positioned and reflected upon
according to the annual supply and demand
forecast findings in the future while the
overall transportation development strategies
were prepared throughout the central part of
Taiwan.

(2) A series of research was conducted in the
eastern part of Taiwan (Yilan, Hualien, and
Taitung) as part of overall transportation
planning. The survey and analysis of the travel
count and characteristics, forecast of future
socioeconomic development trends, survey
of the traffic load, road network construction,
and encoding were completed for the eastern
part of Taiwan.

(3]  The survey on demand for freight forwarding
and research on how to create a model
were conducted. Advice on the analytical
framework of imports/exports and inter-city
cargos specifically for the freight-forwarding
demand model in our country and integrated
conceptualization on the generation and
attraction, distribution, and transportation tool
assignment, passenger and cargo modules
were provided specifically for the demand
model of freight-forwarding in our country.

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

(1) Maintenance and update of the transportation
planning and integration database
were continued. The inquiry module for
accomplishments on the transportation
demand model in northern and southern parts
of Taiwan was successfully developed to allow
matrix-based inquiries about the headcount of
travelers/trip count and purpose of each trip,
for example, of respective transportation tools
in respective traffic zones.

(2)  Preliminary planning of highway capacity
and service level research for the weaving
section was done to facilitate research on the
subsequent highway capacity for the weaving
section and the preparation of a manual.
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(4) IR E R AMUEEZ B IR EREE o 45 (3) The "2022 Taiwan Highway Capacity Manual”
e . N . was updated and printed, with revisions made
E’%Eﬁ?}}%?ﬁ&%ﬁ%ﬁ$ﬁ v ﬁ]\ﬁ%—%ﬁkﬁ% to sections on basic freeway sections, freeway

s N tunnels, urban underpass intersections with
Bt8A (UIC) UIXRBHEL » aAsTE traffic signals, suburban multi-lane highways,
T /= oo ot /b T WEE YA 5 47 and suburban dual-lane highways, etc. to be
51| Bk B 2 B9 A J A B K R R and suburben dusl lane
L5 9 — S [SEE2Y P N
BEZD  IRLUSTACSERE LR 2 T AR T\ IR (4)  Maintenance and expansion and strategic
B =5 L= ERI¥ENE o analysis of the supply and demand diagnostic
BRI MRl B R IR TR SR A model of the railway system were done, with

the introduction of the International Union of
Railways (UIC) schedule compression approach
and combining the train scheduling automatic
conflict-resolving technology and advancement
capabilities under this project to accordingly
complete the maintenance of the railway
supply and demand diagnostic software and
feature expansion and advancement.
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Improve the Competitive
Advantage of Sea and Air
Transportation

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

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

(1)

The "Case Analysis of Differences in
Environmental Efficacy Between Shipment
Drones and Traditional Shipment Service”
was conducted. Besides cost and regulatory
requirements, their impacts on the
environment and the introduction of drones for
commercial application shall be considered.
For the research, the potential environmental
impacts of drones applied for purpose of
shipment were quantified in the analysis and
differences in the cost of energy consumption
between shipment drones and deliveries on
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(2)

(3)

(4)

motorcycles were compared for reference
while deliveries through drones are being
developed and applied.

"Preliminary Exploration on the Distribution
of Layover Market Roadmap for Air
Transportation Between the Asia-Pacific
Region and Europe” took place. Air traffic
throughput has been growing steadily between
the Taoyuan International Airport and airports
in other countries. As far as inter-continental
routes are concerned, North America
accounted for a majority. The routes between
Southeast Asia and North America have also
made the Taoyuan International Airport one
of the primary layovers so far compared
to Europe. European routes have been a
weakness in the development of the Taoyuan
Airport. The strengths and weaknesses of the
Taoyuan Airport as a layover for the European
market were analyzed according to the
passenger pathway data and connectivity.

"Exploration of Travels Between North America
and Asia-Pacific Markets Throughout Taoyuan
and Adjacent Airports” took place. Developing
the Taoyuan Airport into an "international air
transportation pivot” has been a developmental
vision for air transportation in our country.
Developing pivotal regional airports has also
been a goal for adjacent competitive airports
(Hong Kong, Incheon, Narita, Singapore,
Pudong, Guangzhou]. In light of the fact that
travels between North America and the Asia-
Pacific Region have been an important source
of layover passengers for the above-said
airports, by analyzing passenger pathway data,
the layover overview and market share of each
of the above airports between North America
and the Asia-Pacific markets were explored
and so was the evaluation of potential flights
or stops to be added to North America by
national operators; such information can serve
as a reference for and applied by national
operators while they try to expand their
presence on the North American market.

"Research and Analysis of Impacts of
Container Pier Automation on Port Operations”
was conducted. Over the past few years,
port loading and unloading of containers
have shifted from the pursuit of efficiency
to automation and extensive utilization of
artificial intelligence and big data. How
traditional ports keep up with technological
trends and how to realize intelligence
orientation and low pollution levels are
catching high levels of attention throughout
the industry and have become important
pier development trends. For the research,
container pier automation patterns and global
container pier automation processes were
collected and future development trends
were analyzed, followed by an exploration of
the strengths and weaknesses of container
pier automation versus port operations,
differences in the operating efficiency between
automated and traditional piers, and overview
of highlights of container pier automation
evaluation and further analysis of the
feasibility of port container pier automation
and associated topics for reference and
application in subsequent developments of
ports in our country.
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(7)

"Research on the Promotion of Smart Ports
and Innovative Maritime Ecology through
Incubation Accelerator” was conducted
to understand the history of incubators/
accelerators and how they work. Maritime
accelerators and what they involve were
collected around the world to help understand
further the practical operation pattern and
positioning of domestic and international
incubation accelerating organizations.
In addition, local existing accelerators
were selected for site visits and advanced
exchanges with experts in order to explore
at the governmental, industrial, and risk
investment organization's level the topic
of introducing the incubation accelerating
organizations in the promotion of smart ports
and their administration in our country and the
feasibility. In addition, the three preliminary
countermeasures for the promotion of
smart ports were introduced for reference
and application in future developments of
innovative maritime accelerators or promotion
of smart developments by port regulatory
authorities, port administrations, and domestic
and international incubation accelerating
organizations.

"Research on Changes to Port Container
Network in Our Country” was conducted. To
keep ports competitive, it is required to closely
monitor the developments of adjacent ports
and adjust in real-time related incentives
accordingly. Among the marketing incentives
of port administration companies in Taiwan,
for the new lines, there are primarily ocean-
going and near-sea ones. Different lines are
associated with different loading and unloading
capacities and the incentives are provided
accordingly. If network changes of the ports in
our nation can be quantified for the purpose
of analysis, finer incentives can be stipulated
to accordingly fulfill the goal of growth in
shipment sizes that is shared by domestic and
international operators. Container network
changes for primarily Kaohsiung Port were
explored with the data collected and sorted out
for reference and application in subsequent
lines developed or port collaboration.

"Preliminary Evaluation and Analysis of Post-
pandemic Changes, Trends, and Developments
of International Air Freights in Our Country”
was conducted. The global freight-forwarding
development trends have changed drastically
during and after the pandemic. Impacted
by the pandemic, the global supply chain
has shifted from a long to a short one and
from globalization to regionalization. As a
result, international air freight development
strategies need to be adjusted accordingly.
Post-pandemic changes in international air
freight trends, current situation of and future
plans for the freight-forwarding developments
of international airports in our country,
national operators’ deployment in international
freight-forwarding, and important issues on
international air freight in our country were
hence collected and sorted out for preliminary
analysis and to be followed by the Civil
Aeronautics Administration under the Ministry
of Transportation and Communications, the
Taoyuan International Airport Corporation, and
national operators while the latter prepare
their policies and development strategies.
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2. Advancement of Sea and Air Transportation
Database Features for Topic-based Analysis

(1)

(2)

Maintenance and update of the international
sea and air transportation database continued.
The data were quantified and analyzed to
be applied in decision-making. For the
accomplishments, as far as sea freight is
concerned, the Maritime Port Bureau and
Taiwan International Ports Corporation, Ltd.
were provided with the global container line
data needed for policy evaluation, such as the
analysis of changes in the deployment of main
lines before and after the pandemic and the
analysis of the deployment of regional lines
of national operators. In terms of air freight,
the Department Of Navigation and Aviation,
the Civil Aeronautics Administration, and the
Taoyuan International Airport Corporation
were provided with the analytical data for the
policy evaluation of impacts of the pandemic,
such as the freight-forwarding market analysis
of the Taoyuan Airport from 2019 to 2021, the
analysis of application by major airliner cargo
fleet throughout Asia during the pandemic,
and the changes in trips between Southeast
Asia and Europe/America.

In response to the drastic changes in
internal and external settings, periodic
international sea and air transportation
reading and explorations/discussions were
held; the situation in internationally advanced
technologies and industrial developments was
kept track of; and studies and data collection
were embarked on to allow the investigation
and analysis of important issues on sea and air
transportation and to support the preparation
of policies by the MOTC and its subordinate
agencies (organizations], including the
analysis of changes in the deployment of
main lines before and after the pandemic,
the analysis of the deployment of regional
lines of national operators, the competitive
advantages of the Taoyuan Airport on the US-
Vietnam/Thailand/the Philippines layover
market, the analysis of the overview of air
freight-forwarding between Taiwan and Hong
Kong, the preliminary exploration of recovery
in the passenger throughput of international
airlines, related countermeasures adopted by
private aviation operators to the pandemic,
and the preliminary exploration of trends in
the application of sustainable aviation fuels.
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Optimize Public
Transportation Services and
Industrial Transformation

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

1. Planning and Assistance in the Promotion of
Public Transit Projects

Besides continuing to assist the Directorate General
of Highways, MOTC in the promotion of the "Highway
Public Transportation Service Upgrade Project (2021-
2024)" (including involvement in the Proposal Review
Committee and stipulation and submission of opinions
for the operating guidelines for subsidies or details
about the project submitted by the Directorate General of
Highways to be approved by the MOTC) and conducting the
"Analysis of Changes in Highway Public Transportation
Passenger Throughput for 2017 to 2021", intra-city
passenger buses and changes in the supply and demand
of highway passenger buses during the pandemic were
particularly analyzed and the passenger bus throughput
versus other public transportation tools were compared
against each other for presence of significant recession
and regional differences, if any. In addition, international
data were collected to compare the differences impacted
by the pandemic in terms of the passenger throughput of
domestic and international public transportation tools.
The pandemic did not break out on a relatively large
scale until 2022. Therefore, the duration of analysis and
observation as mentioned above was extended to the third
season of 2022. In addition, data were also collected to
know what action the public transportation department
took in response to the pandemic and recommended
measures were introduced accordingly to reduce the
pandemic’s impacts on public transportation in our
country.

2. Optimization of Demand Responsive Transit
Services (DRTS)

In order to know the demand responsive transit
services development status in the country, the 10T
conducted the "Review Subsidy of Demand Responsive
Transit Service (DRTS])". Promotion cases of DRTS
overseas and related data on the subsidization mechanism
were compiled, compared, and analyzed against our
country’s current promotion model and subsidization
system. An overview of DRTS in the US, Japan, the UK,
and the EU reveals that their operational patterns and
service purposes are both more diversified and are not
restricted by outlying inaccessible areas. Besides the
existing public transportation subsidies, reimbursements
are available and the innovative transportation model is
encouraged to facilitate introduction to outlying areas or
suburban areas; it is the last piece of the puzzle to fulfill
the goal of green sustainability. The research and analysis
of related cases and the subsidization mechanism in
this research can serve as the reference for the DRTS
and subsidization system to be promoted in our country
in the future. In addition, the "Study of the Operational
Cost, Subsidization System, and Fees Collection System
for Demand Responsive Transit Services” was conducted
from 2023 to 2024 for continuous exploration of the DRTS
and to render substantial advice.
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3. Introduction of Advanced Technology for
Promotion of Digital Industrial Governance

(1)

(2)

For the sake of enhancing the digital
governance capability of passenger bus
operators, it is hoped that on the basis of a
digital camcorder, the on-board diagnostics
(OBD] system can be integrated with the local
network of the controller (CAN Bus) and the
advanced driver-assistance system (ADAS)
to further determine the movements of the
vehicle and the driver and the driving data can
be uploaded to the cloud system through the
vehicle-to-everything and block-chain records
to fulfill the goal of smart passenger bus
operation and management service featuring
Safety, Mobility, Accessibility, Responsiveness,
and Trustiness (S.M.A.R.T).

Develop the "Driver Working Hours
Management System” that combines the
block-chain technology and OBD equipment
to improve overtime or overwork of highway
passenger bus drivers and ensure the driving
safety of passenger buses on highways. To
authenticate the feasibility of the system
technology and perform a real-vehicle test,
4 passenger buses and 16 drivers were
assigned to drive along 4 routes; that is, a total
of 397 trips and up to 615.11 driving hours.
The results of the research not only helped
operators with autonomous management
for effective control over the working hours
of drivers but also assisted the highway
regulatory authority in enhancing the highway
supervisory efficacy.

4. Assistance in Promotion of Comprehensive
Electrification of Large Passenger Buses by
2030

(1)

(2)

The electric large passenger bus operational
data monitoring and management platform
system maintenance and data transmission
and collection for analysis were embarked
on. The guide to introduction of electric large
passenger buses was updated to render the
synergistic effect of examining the operational
performance of operators and serving as
reference for public transportation operators.
At the same time, they purchase and operate
large electric passenger buses.

Related tasks for the transfer of the platform
to the Directorate General of Highways were
completed. After the transfer, the Directorate
General of Highways can keep track of
the operational adequacy of subsidized
vehicles while at the same time providing
vehicle characteristic data to the Institute
for continuous investigation and analysis.
Platform data were collected and analyzed and
respective important key indicators were kept
track of as the basis for the rolling reflection
upon the policy on the promotion of electric
large passenger buses and subsequent project
applications and promotions of the MOTC.

5. Implement the Contract System of
Passenger car for Humanity-Oriented
Transportation Services

Continuous assistance was provided to the six
municipalities in the promotion of the universal taxi
contract system and the universal taxi contract system
was reflected upon, the "Love Pickup Passengers™ App
features were expanded, and the cross-ministerial
resources integration was explored in order to proactively
start friendly transportation services for the aged and
those with disabilities.
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6. Assist Car Rental Industry Businesses in
Digital Transformation

In order to help car rental businesses with digital
transformation, the copyright authorization over the
software entitled "Car Rental Service and Travel Ecology
Platform™ was announced. The car rental association or
federation could apply for the service. New technologies
and smart services were introduced to increase
opportunities for intra-/inter-industry alliances, optimize
the operational environment, enhance the industry's
competitive advantages, and provide consumers with
mobile rental services for a better public transportation
service experience.

7. Implementation of Project to Upgrade
Services Provided by the Regional
Transportation Development and Research
Center

The Regional Transportation Development and
Research Center Service Upgrade Program 2.0 continued.
Action items included "Regionality (Cross-county/
city)”, "Connectivity Policy”, and “Interdisciplinary
Integration”. Regional governance and localization
were promoted. Extended utilization of the results
and guided advancement and upgrade of long-term
planning in regional developments were maximized.
Major national policies were linked. Besides training
courses for transportation professionals, the assistance
provided to local governments in addressing public
transportation issues, and acceptance of inquiries from
local governments to help with the promotion of related
MOTC policies, the wanted manpower and capabilities
of local governments in the promotion of highway public
transportation were supplemented to steadily promote the
developments of public transportation while at the same
time including it in the counseling assistance as part of
the local road safety improvement project.

8. Development of Mobility as a Service (MaaS)
to Link Mobile Demand of People

(1) Assistance was provided to local governments
as part of the MOTC Smart Transport System
Development and Construction Plan (2021 to
2024) - Subsidization for Smart Transportation
Mobile Service Living Environment (Taichung,
Kaohsiung, Hualien, Taitung, Penghu) in the
introduction and promotion of the Maa$S service
in order to support through substantial action
respective counties and cities in becoming a
transportation-friendly happy city.

(2) Issues such as social benefits and
recommended estimation model that may
be brought about with collaboration in the
region of Taiwan between the Maa$S service
and other sectors and in the promotion of the
MaaS$S service, among others, were explored
and international collaboration and marketing/
promotion were reinforced to hopefully extend
the Maa$S service to more regions.

9. Reinforcement of the Route-Based Costing
System for Bus Carriers Industry

The route-based costing system for bus carriers
industry continued to be reflected upon. The recommended
revision method was introduced and results of preceding
studies were followed in the creation of the cost analysis
app to address the demand for the digital transformation
of transportation operators, decision-making support, and
digital governance of the regulatory authority.

26 ZREEHFATTET111ESESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



E#h 3 BEAHIERRE K EXET

172 13 114 115~

~110

1

BB L E ERE

MIEBRREL AL RS

18 A ST B I BT

T
s Rl R

&
E
i
o
=
B
Bl
B
g}
>
e
g
-
z
=
o

“tt0 | m | w2z | m3 | ms | s

Eﬂiﬁ‘l‘!!ﬁﬁ?ﬂAiﬁlH

)

. |
E> [EETEHE b SIFARNE >
i # (

-0 | m 2z i w3z | ns | ns~

RRETIRE (

27



3. Optimize Public Transportation Services and Industrial Transformation
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Build up a Clean and Resilient
Transportation Environment

Sustainable green transportation continued to be
promoted in response to climate change with the creation
of a living environment featuring clean transportation as
the vision. Highlights of the research are as follows:

1. Promotion of Zero Emission and Efficacy
Assessment of Transportation Sector

(1

(2)

(3)

(4)

The "Stage 2 Transportation Department
Greenhouse Gas Emission Control Action Plan”
was compiled and submitted to the Executive
Yuan on September 16, 2022 for approval. The
Implementation Outcome Report of the 2021
Transportation Department Greenhouse Gas
Emission Control Action Plan was prepared and
submitted to the Executive Yuan on February 3,
2023 for approval. Assistance was provided in
reviewing the Stage 2 greenhouse gas control
action plans submitted by 22 local governments
and in providing feedback on the part involving
the transportation department.

In response to the international net zero
emission trend and the national policy on net
zero emission by 2050, as part of the long-
term net zero carbon emission plan in our
country, the net zero emission evaluation
model and framework were revised with
reference to the international net zero emission
pathway planning approach to be the tool for
investigating and analyzing the carbon reduction
potential suitable for the transportation net
zero emission pathway and important net
zero emission strategies in our country and
for inferring the carbon reduction efficacy of
different carbon reduction pathways to facilitate
the reflection upon and modification of the
long-term carbon reduction pathways of the
transportation department on a rolling basis.

Assistance was provided to the MOTC in going
with the pathway roadmap planning and carbon
reduction efficacy evaluation of the "Net Zero
Emission Pathway Project Working Group™” of the
Office of Energy and Carbon Reduction under
the Executive Yuan. Three major strategies and
two auxiliary strategies were introduced for the
transportation department and were included
in the "Overview of Taiwan Net Zero Emission
Pathway and Strategy by 2050" released by
the National Development Council on March
30, 2022. In addition, substantial actions of the
green transportation net zero emission strategy
were compiled in response to the net zero
emission promotion of the Executive Yuan.

Inference on the impacts of shared electric
motorcycles on transportation greenhouse
gas emissions was made. The 2022 survey
had 1,268 valid samples recovered in Taipei
and Kaohsiung, respectively (1,068 copies
through landlines and 200 copies through
mobile phones). The characteristics of different
populations, namely, those with experience
using shared electric motorcycles, potential
users, and unwilling users, inclinations in the
selection (transfer) of prospective transportation
tools, use willingness and obstructive factors
were analyzed and related research advice were
investigated and introduced for reference and
to be applied by local governments while they
implement policies in the future.
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2. Integration and Connection of Cycling
Routes and Optimization of the IT System

(1)

(2)

(3)

(4)

(5)

The exclusive cycling portal for automatic
planning of regional lines and the complete
English website was created to provide the
general public with a thorough one-stop
service platform.

Assistance was provided to the MOTC in
stipulating and preparing the amendment
to the "Promotion Plan for Upgrading bike
lanes and Integrating Diversified Lines Around
Taiwan (2020-2024)," and the items and
timeline for optimizing the cycling network
were planned to allow implementation by the
road right owner for enhanced safety and
friendliness of the cycling network.

Sixteen diversified bike lanes, international
and local, were prepared and introduced to
facilitate continuous improvements by the
responsible unit and marketing and promotion
by the sightseeing department, driving
developments of the cycling and sightseeing
sectors.

In order to make up for the broken chain of
bike lanes, additional lines were planned.
Better-quality riding lines were connected
accordingly.

Assistance was provided to the MOTC in
preparing and introducing a new-stage cycling
construction project entitled "Stage 2 of the
Promotion Plan for Upgrading bike lanes
and Integrating Diversified Lines Around
Taiwan (2024-2027)". The cycling network was
checked and instructions from the Executive
Yuan continued to be followed in integrating
well-reputed unique bike lanes to continue
patching up the broken network and optimizing
existing lines.

3. Improve the Traffic Air Pollution
Management Strategies

(1)

(2)

Preceding survey findings from the commuting
population on private transportation tools in
metropolitan areas such as Taipei, New Taipei,
Taichung, and Kaohsiung were summarized
to further analyze differences in awareness
of traffic air pollution and the management
strategy by the metropolitan area, gender, age,
and education, among others.

The management strategy to reduce traffic
air pollution was stipulated and the feasibility
of respective strategies was analyzed. Advice
on the traffic management strategy to reduce
pollution over the short, mid, and long term
was compiled. The expected pollution-reducing
efficacy was inferred to allow subsequent
promotion and application.

4. Guide to Establishment of Railway/Highway
Systems to Reinforce Adaptability

(1)

Current trends in the adaptation and
development of international transportation
systems were collected and analyzed to explore
the action taken to strengthen adaptability
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and advice on the mechanism and approach

3] - TE&QE%E&EE*%E%%%%% R to reinforce adaptability during the highway
%ﬂ@ﬁ%%ﬁ@%ﬂ%ﬁ%z%ﬁﬁﬁg system planning stage was provided to

be applied by the competent authority for
j] ° highways.

(2)  The highway system was prepared and
introduced in order to adapt to climate change
and to be provided to the authority responsible
for highway facilities for reference to facilitate
the enhancement of highway systems’
adaptability to climate change.
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4. Build up a Clean and Resilient Transportation Environment

~2021 | 2022 | 2023 2024 2025 2026~
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Deepen Transportation Safety
Management

Improve transportation safety and strengthen the
spontaneous preventive safety mechanism, with a safe
and humanistic transportation environment as the vision.
Highlights of the research are as follows:

1. Perfection of Railway/Highway
Transportation Safety Management System
(SMS)

Under the Railway Operation Rules, operators are
already required to define their own safety management
system (SMS). To help with the conformity and validity of
the SMS evaluated and created by each operator and in
order for the railway regulatory authority to inspect the
operational status of the SMS, the mechanism, guidelines,
and tools suitable for our country were developed as
part of the research and educational training is held for
promotional purpose.

2. Evaluation of Features of Vehicle Safety
Assist System

The trial uses efficacy evaluation was performed
on the spontaneous pre-warning assist system installed
in large vehicles. The efficacy evaluation framework was
defined. Four major evaluation indicators were introduced.
The use efficacy evaluation method was designed (with the
sampling approach, subject definition, experiment design,
experiment procedure, data analysis, and statistical
method defined]. In addition, there were the equipment
R&D and installation timeframe and activation-related
investigation and data collection procedures.

3. Knowledge, skills, and action taken for
traffic safety transformation

Emerging technologies were introduced as part of
traffic safety education at the elementary, junior high, and
senior high school levels and at the university/college
level for demand evaluation and planning. They would be
the basis for subsequent tools to help with education on
emerging technology-assisted traffic safety at schools of
respective levels and consolidate traffic safety education.

4. Engineering Design and Technologies for
Transformation and Promotion of Traffic
Safety

(1) The "Accident-oriented Intersection Traffic
Engineering Design Sample Reference
Handbook"”™ was promoted and collaborative
efforts were made with the six municipalities
to improve sections prone to accidents.
Meanwhile, 6 rounds of promotional
educational training were held to help related
staff familiarize themselves with the operating
procedure and to accordingly enhance
the safety level of the traffic engineering
environment.

(2) Bicycle accidents along round-island,
diversified, and serial lines were analyzed
to help the MOTC and the regulatory
authority analyzes bicycle accidents and
their characteristics and accordingly improve
cycling safety. Such information may serve as
a reference for subsequent preparation and
submission of a correction mechanism.
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Promote the Innovative
Application of Transportation
Technology and Industrial
Development

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

1. Promote the Innovative Application of
Transportation Technology

(1) 5G combined with innovative technologies
such as AloT was applied as the continuum of
the overall planning of 5G smart traffic digital
central nervous features introduced in 2021.
The traffic congestion probability forecast
model bank and the public transportation
management-related knowledge bank were
researched and developed, with a combination
of the collection of real-time traffic information
at the test location of an exemplary city. The
digital dual technology was applied in the
construction of the 5G smart traffic digital
central nervous prototype and the first draft of
the reflections and revisions made to Traffic
Control Protocol 3.0 and physical testing to
validate the emergency rescue vehicle smart
signal control system was completed.

(2)  Artificial intelligence (Al) was applied
for reinforcement learning (RL) in urban
traffic signal control and the trends in
the development of Al in traffic and land
transportation in the future were explored.

(3  We worked with freeway passenger bus
operators. Excessive driving images, driving
behavior, and driving safety warning records,
among other data, were collected through
the advanced driving-assist equipment on
board large passenger buses and the image
recognition technology was applied to locating
abnormal events of true safety concerns and
potentially high-risk road sections that may
cause concerns about driving safety in the
excessive warning information.

(4)  Advanced technologies such as drones and Al
image recognition were combined to analyze
conflicting traffic at intersections and the
pilot test programs for "right-turn conflict”
and "non-signal intersection yield conflict”
were implemented in order to test and qualify
related analytical technologies and apply
them to the analysis and improvement of
intersections prone to accidents.
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2.  Promotion of the Development of the Drone
Technology Industry

(1)

(2)

(3)

The UAS-Taiwan was promoted and formed
and the Memorandum of Understanding (MOU)
was entered into in June 2022 with the Japan
UAS Industrial Development Association
(JUIDA). Meanwhile, corresponding promotion
strategies and roadmaps were introduced
according to the two milestones reached with
drones in bridge inspection and logistics by
2025.

Creative application contest of drones in traffic
(I1): The contest consisted of the creativity
group, the application group, and the R&D
group. For the creativity group, students were
encouraged to come up with an innovative
design concept of drones. For the application
group, government agencies introduced
successful examples of the application of
drones in public affairs. The R&D group, on the
other hand, was devoted to finding solutions
for application pain points.

Drone integration exemplary program (I1) -
advanced application in logistics. The topic
qualified was - postal service maintained
through drones in cases of broken roads
(bridges). The qualified section was from the
Post Office in Fuxing Township, Taoyuan (old
site of Jieshou Junior High School) to Hualing
Neighborhood (the parking lot of the Daguan
Shan Scenic Area). A total of 4 manufacturers
have qualified accordingly.
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1.

Improve the Transportation
Facilities Maintenance
Management and Disaster
Prevention Technology

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

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

(1)

(2)

(3)

In terms of railway disaster prevention,
the rail component deficiency recognition
system was advanced and the inspection
speed was enhanced to 60 kilometers per
hour. Meanwhile, the applicable scope of the
existing system (applicable to the Taichung
section) was maximized to the hills section
in Yilan. The Yilan deficiency database was
created at the Taiwan Railways Administration,
with introduction of the precision positioning
system, to enhance the efficiency and accuracy
of rail inspections for reference and application
by the Taiwan Railways Administration for the
Taichung and Yilan sections.

As far as highway disaster prevention is
concerned, the fabric abutment protection
technique was developed for application in the
2022 maintenance of the abutment in Dajia
River performed by the Dajia section of the
Freeway Bureau in order to boost the ability
of the abutment in Dajia River of Freeway 3 to
resist scouring. The R&D accomplishments
were issued the invention patent by the
Intellectual Property Office under the Ministry
of Economic Affairs (Certificate No.: Invention
1759792) on April 1, 2022, and were honored
with the "Silver Medal” during the "2022
Taiwan Innotech Expo Contest".

For the prevention of disasters in a commercial
port, test stations for the VHF Data Exchange
System (VDES) were set up, including 1 fixed
test signal station and 1 mobile device at the
Fangyuan Lighthouse in Changhua (Wanggong
Lighthouse), to explore signal reading and
information application. In the future, by
connecting related signals of land, sea, air,
and space satellites, they will help boost
marine cruising safety and rescue efficacy and
the Maritime Port Bureau enforce smart cruise
safety-related programs.

38 ZREEHMFATTET111ESESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



2. MHERRIARER

MR ANBERSEMHR  EHER B
fEe2EBRLDMHETERS - F@EL
ERMETK " BREEETEFEER (5
) 4 09FT7H21H EEﬁBZIZF‘EﬁE?EE%Z ’
PLTR2HE SKBRIT ) REd  BBRRE,
RfESEE ~ BHBA QJ%W&’A%%%
BERBBEERRBETEAIBRNEEES -
B S EHELFERCBRESFE
TEITRREEENRG . RARKRSTIZETS
NEHTBMET BRI RS BLBEARS
B EBINAREA R EERREIEE - AR
BERRIIEEE E ML E T AR R B AR
EMRSE « NEROAA BERRERABAR H1E
BAE - LREFTERREZINEE - $TH 508
R R LUARE SR A B SRR BRI B RIS
EEBERE -

3. BLERRREBMEAMEEEIEIEE

(1) BEBEREEMERTNE ?jﬁffiiﬁ
BRI E M AT AEE - BB E
W~ E s mEBVAIERR - *%Tﬁfégﬂ =]
AREE - ABuERE A - AFRER K
BEIRITENBEZEHEORINGE o BEIR
EEMARSEREEERRIED
HEMBAERINERERISS - [
FBEENFKARBEIEE - REHIER
/%[DE_DZELL*: ~ R KRS >~ OER R

AN ERRERAR SRR

%@Zﬂ%%%’ﬁ@@%%ﬁﬁ%
EERRENFENR - WHEKLX ~ 871 -
N EFETE M ERMEREER &
RIS AR AT R R T
29 - ks INEBEREENEZ
ReEEfE - 455 Be AT HETR NI
EEMIEERBRRAEEN I8
ARMERER EEABKAKRRE
JERLIRIRBE - REAMIBENBE
SEEBHARF CERERHEFRIRIRE
Ao BFEREMERRE R ZES
0 NMERMBHEA - MAEER
KEBARIE » BRIREXVEIR
BE2EFER -

2. Advancement of Bridge Testing and
Management

After the Nanfang'ao Bridge collapse incident, as
far as the system is concerned, in order to normalize the
safety maintenance and management system for bridges
throughout the nation, the "Bridge Maintenance and
Management Operating Guidelines (Draft)” were prepared
as instructed by the MOTC and were promulgated by
the Executive Yuan and took effect on July 21, 2020.
With "normalize systems, enforce, and implement”
as the theme, respective ministries, departments,
county/city governments, public schools, and state-run
enterprises were urged under the Guidelines to introduce
a managerial mechanism consisting of three levels was
introduced following the existing legal framework and a
suitable system was created and reinforcement of bridge
maintenance and control was continued accordingly.
For the "bridge vehicle access management information
system”, besides adjustment of control by account and
addition of the statistical dashboard, a reminder of the
number of bridges yet to be tested and repaired has been
added to the homepage of the log-in system of respective
authorities and the above-said reminder will be sent
through email to the account set up for each authority
automatically on the first day of each month. Tester profile
picture and test elements filming issues were improved.
The main system approving features was enhanced.
For the suspicious overly short duration of testing and
suspicious erroneous tester profile pictures, tagging and
warning, among other advanced features, are available.

3. Optimization of Port Environmental
Information Application and Facility
Management Feature

(1) The port environment information application
features were advanced and port environment
information system maintenance was done
to facilitate the six major features, namely
provision of information on port wind,
waves, tides, and flows observed, simulated
information, corrosion information, general
scientific knowledge of the website, public
data, and port environment information. For
the port environment information network,
besides continuing to combine and integrate
basic features and data of the corrosive
environment categorical information system
in Taiwan, the open data service features were
advanced at the same time. Bridging service
of the platinum level for real-time information
is now available at 9 commercial ports such
as wind speed, wind direction, wave height,
wave direction, flow rate, flow direction, and
tidal level, to facilitate inquiries by users
about real-time marine meteorology in the
port area. Meanwhile, data on the corrosion
rate of metal materials such as carbon,
copper, aluminum, and zinc are available
for reference in structural anti-corrosion
design and maintenance/management. In
addition, value is added to the typhoon layer
of the port environment information map. The
typhoon travel path forecast, probability of
invasion, and real-time information on marine
meteorology in the port area are combined. It
can also be provided to the port administration,
operational staff, and the general public
for their reference while coping with an
undesirable environment. The comprehensive,
integrated, and instantaneous dynamic and
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(2)

(3)

stationary environmental information provided
by the system at ports can be accessed by port
affairs-related authorities and the general
public to not only support disaster prevention
responsive decision-making of the port affairs
authority and the vessel operators but also
serve as reference and applied by passengers
and fishermen in the port area.

The high-precision three-dimensional value
topographical model was built at the Taichung
Port. Respective unmanned aircraft were
analyzed and their flying ability and scope
of application were evaluated. The artificial
intelligence (Al) image recognition technology
was developed. For important facilities (such
as on-shore facilities: fender, reflectors,
and bumpers; port road facilities: markings
and cracks], automatic inspections and
management would be activated on a daily
basis and after a typhoon or an earthquake
and the Spatial Information Integrated Analysis
Platform was built to realize the application
of innovative technologies for the purpose of
enhanced port management efficacy.

Reflective of the practical demand of the
Taiwan International Ports Corporation,
Ltd. and the Harbor Bureau of Kinmen and
Lienchiang Counties, the port structure
maintenance and management system
continued to be advanced and the maintenance
and management system features continued
to be expanded on a rolling basis. Meanwhile,
research accomplishments were promoted
through the educational training held. In
addition, inspections and tests performed
applying emerging technologies were
collected while exploring the feasibility of
their application in domestic commercial
ports and provided to the port administration
for the latter to consolidate port structure
maintenance and management and to meet
the informatization demand.

4. Enhancement of Port Marine Meteorology
Monitoring Technology

(1)

The annual continuous wave and flow
observation data applying the microwave radar
were collected in the Taipei Port area and the
adjacent test station wave and flow observation
data were utilized to qualify microwave
radar-acquired wave and flow results, keep
track of the monitoring characteristics of
the microwave radar in the Taipei Port area,
and help and advance marine meteorology
observations in the Taipei Port area. In
addition, the marine matrix radar dual-system
was integrated at Taichung Port to generate
plane observation information, including wave
and sea current information, and to provide the
inquiry service. Meanwhile, the matrix marine
radar Level 3 observation quality control
system was built. Radar observation quality
and technology were reinforced through signal
gain and recognition, among other quality
control approaches, in order to reinforce the
quality and technology of radar observation.
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The radar data release criteria were defined
to help manage Taichung Port and to facilitate
extended applications in subsequent relevant
studies of the Institute.

(2)  Advancement in the simulation of port marine
meteorology continued. The Institute’'s marine
meteorology system was developed into
"Taiwan Coastal Marine Meteorology Forecast
System 2.0" in 2021. It works 4 times a day and
the information is updated once every 6 hours
and the 2-day marine meteorology forecast
data are provided to respective primary
commercial ports throughout Taiwan. As far as
the wind power of the system this year (2022)
is concerned, the 5-day wind speed forecast
information was added and the wind wave and
hydrodynamic force module of Keelung Port
was advanced. The static analysis module
was added to the Keelung Port and the wave
overtopping module of the outline breakwater
was developed for the Hualien Port to
accordingly provide information such as the
static analysis inside the Keelung Port and
the pre-warning about wave overtopping at
the Hualien Port. Meanwhile, the wave runup/
wave attack image interpretation method was
developed for the Rendingshengtian section of
Taiwan Route 11 in Fengbin Township, Hualien
County. Changes in the water level and the
high range of wave runup can be determined
through images, which will be the basis for the
subsequent wave attack image determination
automation and the advanced coastal highway
wave attack pre-warning system to be
created and can be applied and referred to by
the Fourth Maintenance Office, Directorate
General of Highways while making a decision
about road shutdown to prevent against wave
attacks during typhoons for enhanced passage
safety management.

5.  Advancement of Metal Material Corrosive
Environment Study

The survey of atmospheric corrosion factors and
site exposure testing of metal materials in the region of
Taiwan continued. The correlation among relevant metal
corrosion factors was analyzed and the "Taiwan Corrosive
Environment Classification System™ was advanced and
expanded. Meanwhile, by means of seminars, educational
training, and annual reports released, such information is
provided to the Freeway Bureau, the Directorate General
of Highways, the Taiwan Railways Administration, Taiwan
High Speed Rail Corporation, engineering consulting
companies, and non-governmental organizations for their
application and reference in structure anti-corrosion
design, maintenance, and management.
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Key Research Results
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The Institute of Transportation, MOTC complied with
the formulation and implementation of related research
programs in 2022 in order to assist in the promotion
of transportation policies and provide research results
as references for the central and local governments’
transportation units during policy implementation, as
described below.

Enhance the Transportation
Planning and Reviewing Support

(1) Overall transportation planning of the
central Taiwan region

1. Project Overview

This is a three-year plan designed to understand
daily work and school commuting, as well as the
characteristics of business trips in central Taiwan
(including Miaoli County, Taichung City, Changhua County,
Nantou County, and Yunlin County). A transportation
demand model has been established to forecast the
supply and demand of transportation systems in the
future by investigating and collecting data related to
trip characteristics. Functional positioning and review
are carried out with a particular emphasis on various
transportation systems in central Taiwan. Furthermore,
plans for the balanced development of land transportation
services in central Taiwan have been developed.

This plan is divided into two stages. The first stage’s
implementation period is from 2020 to 2021; the second
stage's implementation period is from 2022 to 2023. The
first stage is primarily concerned with the investigation
and analysis of trip characteristics. Changes in trip
behaviors within a region can be grasped through an
investigation of trip characteristics and screen line traffic
volume, while socioeconomic predictions for the targeted
year can be completed. A transportation demand model
for central Taiwan can be completed in the second stage.
The policy implementation focuses and directions of the
counties and cities in Central Taiwan can be grasped
through local interviews. Furthermore, transportation
function positioning and review were carried out based
on the results of the supply and demand forecast for the
coming year in order to formulate strategies for overall
transportation development in the central region.

2. Research Results

(1) Comprehend the regional transportation trip
characteristics (trip start and end distribution,
trip length, and mode use status] to reflect
changes in various transportation markets in
response to various policies.

(2) Develop the "2021 Transportation Demand
Model for the Central Taiwan Region,”
Complete the transportation system supply
and demand forecast and analysis to gain
insight into transportation corridor mode
competition. Analyze the interregional corridor
traffic volume and observation point/screening
line throughput capacity to meet the need to
review the carrying capacity of interregional
connecting roads, which will serve as a
reference for policy implementation and the
direction for construction improvement.
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(4)

Proposed are the results of the comprehensive
transportation planning for the central Taiwan
region. The analysis of the transportation
system and development strategies
was formulated to serve as a reference
for the Ministry of Transportation and
Communications, its subordinate agencies,
and county and city governments in Central
Taiwan when conducting related transportation
system planning and evaluations.

National Development Council, Ministry of
the Interior (national plan), transportation
agencies (Taiwan Railway, Railway Bureau,
Directorate General of Highways, Freeway
Bureau) and local governments (MRT and
Urban Overall Transportation Planning,
etc.) refer to the relevant outputs when
planning and assessing railway and highway
transportation systems.

Result Promotion and Benefits

(1)

(2)

(3)

(4)

Two seminars with experts and scholars
were held on July 12 and November 10,
2022, focusing on the "reasonableness of the
updates of the modules in the transportation
demand model of central Taiwan region and
forecast results™ and "strategies for the
development of the overall transportation
system of central Taiwan region and analysis
of major issues.”

On December 9, 2022, one result briefing was
held to promote application submissions.

Three education training sessions were held
on October 21, October 27, and November 3,
2022 to promote applications with a focus on
the transportation demand model.

The publication of "The Overall Transportation
Planning of the Central Taiwan Region and
Analysis of Trip Characteristics,” First Issue of
Volume 37, Urban Traffic Biannually.

Summary of Research Results

5000 (10,000 people)

4000

2021 2031 2041 2051

munder 17 yearsold m 18-64 years old  ® over 65 years old

FREE (s B ARG A A TRRIEE A CIASHE
The projected population and demographic composition
of the central Taiwan region.
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e HEEEHEREHNHRIRIIMR
(1/3) —HRREFMAERGL DT
82 (2/3) —HRREMED T REIEH
& (12828 HAR)

s HEEEHEREHHRIRIFRE
(2/2) —HHETRER KRR DT
(TBET112410 8 HAR )

Transportation Planning of Eastern Taiwan
(1/3)-Investigation and Preliminary Analysis
of Trip Characteristics and (2/3)-Analysis
and Supplemental Investigation of Trip
Characteristics (Published in February 2023).

. A Series of Studies on the Overall
Transportation Planning of Central Taiwan
Region) (2/2)-Transportation Supply/Demand
Forecast and Development Strategy Analysis
(Scheduled to be published in October 2023.
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1.  Project Overview

The Institute of Transportation, MOTC published
the Taiwan Highway Capacity Manual in 1990, marking
the beginning of Taiwan highway capacity analysis
research. Consequently, the analysis method outlined in
the U.S. Highway Capacity Manual of 1985 was largely
adopted. There are significant differences between Taiwan
and the United States in terms of traffic flow and the
characteristics of transportation facilities (for instance,
vehicle composition, vehicle interval, driving behavior,
etc.). Therefore, beginning in 1991, long-term research
on local capacity was conducted with limited resources
and personnel. The revised Highway Capacity Manual was
published in 2001 and 2011. This year, 2022, the "2022
Taiwan Highway Capacity Manual” was reprinted for use in
the domestic localized analysis.

In the "2022 Taiwan Highway Capacity Manual,”
freeway basic segments, freeway tunnels, signalized
intersections of urban underpasses, multilane rural
highways, two-lane rural highways, and other sections
were revised extensively. In tandem with the updated and
revised manual, the Institute of Transportation, MOTC
developed the Highway Traffic System Simulation (HTSS)
model and progressively expanded its capabilities to serve
as an analysis tool for uninterrupted flow segments,
signalized intersections, arterial roads, bus facilities,
motorcycle exclusive lanes, and other complex traffic flow
behaviors. In addition, in order to improve the efficiency of
capacity analysis operations, the Taiwan Highway Capacity
Software (THCS) has been developed based on the
manual's analysis methods and procedure. To facilitate
applications by all parties, the Highway Capacity Manual
and analysis software-related content can be downloaded
from the "Taiwan Highway Capacity Analysis Area”
website.

2. Research Results

(1) 2022 Taiwan Highway Capacity Manual:
The Highway Capacity Manual contains
operational characteristics of various highway
facilities, methods for evaluating capacity,
and an analysis of service standards. The
purpose of providing objective information to
highway planning and designing personnel
is to determine appropriate planning and
design plans and to assist in evaluating the
service quality of existing facilities, thereby
formulating improvement guidelines.

(2) 2021 Highway Traffic System Simulation
(HTSS) model: The HTSS has been developed
in conjunction with local highway content
research. It is a tool for analyzing freeway,
multilane rural highways, two-lane rural
highways, signalized intersections, bus
facilities, motorcycle exclusive lanes,
arterial roads, and other complex traffic flow
behaviors.
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(3]  Taiwan Highway Capacity Analysis Software
[THCS): The THCS operational interface
enables highway planning and design
personnel to quickly comprehend software
operation methods. The familiarization
threshold for the capacity manual can be
lowered, and the content of the existing
analysis model comparison manual, formulas,
and charts, as well as the error rates for step-
by-step calculations, can be simplified. Input
file setup time for simulation models can be
shortened, and accurate numerical results can
be obtained through computer calculation.

(4)  The Taiwan Highway Content Analysis Area
Website (https://thcs.iot.gov.tw/]: It provides
downloads of the Taiwan Highway Capacity
Manual, THCS software, and user manual.
In addition, information regarding relevant
applications and inquiry channels is provided.

3. Result Promotion and Benefits

(1) The presentation briefing for the 2022 Taiwan
Highway Capacity Manual was held on August
18, 2022. The process and future of Taiwan
highway capacity research, the content of the
new edition of the Highway Capacity Manual,
analysis software, and practical applications
were explained and shared.

(2) On September 20 and 21, 2022, "Education
training on highway capacity analysis software”
was held in Taipei and Kaohsiung.

4. Summary of Research Results
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Research Result Report
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(I11) Maintenance Service of the Transportation
Planning Support System (2022)

1.  Project Overview

The Institute of Transportation, MOTC has long
conducted comprehensive transportation planning in the
Taiwan region, amassing a large quantity of materials
necessary for transportation planning operations. Since
2007, "The Research on the Transportation Sector's Long-
term Plan Review Decision-making Support System and
Integrated Database Establishment” has been conducted
in order to effectively preserve data, observe the national
transportation market trends, and assist with policy
evaluations. Transportation planning integration database;
transportation planning support system (web version];
transportation plan display and delivery operation system
(single user session) are the primary components of
the completed transportation planning support system.
The database for the integration of transportation
planning contains information in four categories: plan
data, planning data, planning tools, manuals and review
guidelines, indicators, etc. Provide the web version with
rapid information search, the PC (single user session])
with map compilation, spatial environment analysis, and
additional functional services. Provide planning personnel
with quick search, map downloads needed to create
transportation construction plans, and data.

The Institute of Transportation, MOTC will
continue to update integrated databases and distribute
them to relevant units conducting research related to
transportation planning and sharing applications. In order
to keep up with the times, greater emphasis will be placed
on big data analysis and the visualization of technical
system strengthening functions. In addition, the database
architecture and contents are optimized in conjunction
with transportation planning information and intercity
transportation market operations.

2. Research Results

(1) Rich and diverse base maps provided by TGOS
(TGOS MAP, Fuwei Road Network, Yunhsian
Road Network) serve as the foundation for
the system that provides access to maps
of environmentally sensitive areas in TGOS
and other services. In addition, the system
digitalizes and generates independent
transportation construction plans and major
land development plan maps. In conjunction
with socioeconomic data, transportation
operation data, basic information of the
transportation demand model (transportation
planning socioeconomic data, transportation
demand model database), plan evaluation
tools, etc., the public sector’s transportation
planning units, academic units, and private
consultancy firms can quickly search and
acquire related maps and data required for
transportation planning operations.
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(2) Directorate-General of Budget, Accounting,
and Statistics, Executive Yuan, R.0.C. (Taiwan]
tallied the socioeconomic data by integrating
the provincial highway traffic volumes of
the Freeway Bureau, national highways,
and the Directorate General of Highways.
In addition, the open data of the Ministry of
Culture, the Water Resources Agency, the
Council of Agriculture, national parks, and
the Construction and Planning Agency enable
users to acquire pertinent data quickly and
accurately by overlapping base maps and
visualizing site searches.

(3 The "numerical data of transportation
road network in Taiwan area” and "GIS-T
transportation network geographic information
storage system”™ maps were applied. The data
and related existing open maps were used to
generate base maps (including topographic
maps, population density maps, etc.),
administrative districts, transportation system
routes (highways, HSR, MRT]), transportation
stations/facilities (Taiwan Railway, MRT,
airports, ports, tunnels, bridges), important
areas (industrial parks, science parks, new
planning zones, important landmarks, national
parks, and tourist attractions), and plan areas
(ongoing railway and highway construction
sites). Major transportation construction plans
can be evaluated with the help of map data
stored in the system database.

(4)  The integrated databases were utilized to
complete the collection and compilation of data
for the Institute of Transportation, MOTC-led
research projects "intercity transportation rise
and fall observation report” and "Observation
on the Trip Characteristics of Freeway and
Railway of Chinese New Year Holidays".

(5]  In 2022, regional model modules were added
and the data on the results of the living
circle transportation model were updated.
The distribution of start and end trip data for
modes was upgraded to improve the search
module and system functions.

Result Promotion and Benefits

(1) The graph databases (transportation systems,
transportation stations/transportation
construction planning areas, and major land
development planning areas) continued to
be made available from 2018 to 2021. They
were utilized by the Directorate General
of Highways, MOTC, the Construction and
Planning Agency, Ministry of the Interior,
R.0.C., and the county and city governments
to construct evaluation models for sustainable
living circle transportation.

(2) Education training on the "transportation
planning support system” was held on October
27, 2022.
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4. Summary of Research Results

&il/0

| HEEERR |

BRI

BEERE

B
2h
i
51‘\:'
13
g
RS
)
Py
8
8
a
>
@
2
&

| EBEAR

eMaster plan
eTransportation data
infrastructure project ~ ®Socioceconomic data
eland development plan @Transportation
operational data

e®Planning basic map

plan information
I I

planning information

eoBasic data of transportation ~ eHost policy
demand (nodel ) eDeliberation points
®Taiwan railways and highway e Evaluation reference

capacity analysis software designators
e Economic benefit evaluation
manual
; Deliberation
planning tool/ manual

points/index
I J

Transportation Data |/O

demand model

Cube
o VISSIM

TransCAD

Transportation Planning Integration Database

EHREI SRR

Architecture of the Transportation Planning and Support System

o EHREBEITERMEESMARIS (110
FE) (1MMETBHR)

HERA B,
EHR BT RAS (https://ttdss.iot.gov.

tw/ttdss/ )

5. Research Result Report

3 Maintenance Service of the Transportation
Planning Support System (2021) (Published in
July 2022)

6. Related websites

Transportation planning support system (https://
ttdss.iot.gov.tw/ttdss/)
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Improve the Competitive
Advantage of Sea and Air
Transportation

1. Project Overview

Airside Capacity Evaluation and Analysis is a vital
component of high-efficiency airport operation planning.
To support the use of air traffic control, shipping, and
policy formulation units, it is necessary to understand
self-developed core technology. In the first year of the
plan (2021), the Institute of Transportation, MOTC clarified
the primary factors contributing to airside capacity. In
the second year (2022), the parameter definitions and
software development were completed. It is Taiwan's first
simulation-based airside capacity evaluation and analysis
technology developed independently and creatively.

Using system simulation technology as a foundation,
this plan combines aviation and airport airside operations,
the queueing theory, and mathematics planning
arrangement and scheduling models to develop innovative
software for domestic and international airport airside
capacity evaluation and analysis, thereby completing the
validation of operational data for Taoyuan International
Airport Corporation. Confirm that the technology logic
accurately reflects the actual situation and related
provisions, and demonstrate the viability of developing
man-machine interface software as policy evaluation
tools in the future. It is anticipated that it will be used to
simulate daily airport operations or variations in results
during the operation period. Various plans are compared
and the airport's airside capacity is forecasted in order
to determine the cause of aircraft delays in various
circumstances. The results are then provided to the
Civil Aeronautics Administration and the International
Taoyuan International Airport Corporation Ltd. in an
effort to improve operational dispatch and planning
evaluation. The airport’s airside facility control shall
move toward digitalized and modularized development,
thereby enhancing the operational efficiency of Taiwan's
international airport in accordance with the airport’s long-
term development needs.

2. Research Results

(1) The establishment of overall multilane airport
airside capacity evaluation and analysis tools,
the development of prototype software, and the
validation of the model have been completed.

(2)  Parameter architecture and parameter
definitions necessary for formulating airside
capacity evaluation and analysis have been
completed.

(3]  The airside evaluation and analysis of Taoyuan
International Airport’s airside capacity under
existing conditions and analysis scenarios
have been completed.

(4)  The Taoyuan International Airport has adopted
a direction of continuous improvement,
which will aid in enhancing the airport’s hub
functions.
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3.

4.

(5)

Formulation of the research framework,
work items, and significant issues pertaining
to airside simulation and analysis software
developed for international airports in Taiwan
(including the man-machine interface) has
been completed.

Result Promotion and Benefits

(1)

(2)

On November 14, 2022, a seminar entitled
"Establishment of International Airport
Airside Capacity Evaluation and Analysis
Methods and Subsequent Applications” was
held with the participation of experts and
academics. The following topics are discussed:
technology promotion processes, difficulties
in establishing analysis methods, systematic
analysis of results, parameter architecture,
verification process, practical parameters,
model parameter conversion method, result
applications, and future development direction.
Participating personnel and units include
the Department of Aviation and Navigation,
the Civil Aeronautics Administration, the Air
Navigation and Weather Services, the Ministry
of Transportation and Communications, the
Taoyuan International Airport Corporation, as
well as experts and academics who contribute
to the practicality of this technology's
refinement. This will subsequently facilitate
the digitalization and modularization of
Taiwan's international airport operations.

Between 2023 and 2024, the "Planning and
Establishment of the International Airport
Operation Simulation and Analysis Software
System” plan is scheduled to be implemented.
This will increase the operational compatibility
of the man-machine interface while
conducting case testing and training. The
plan will be provided to the Civil Aeronautics
Administration and the Taoyuan International
Airport Corporation for ground applications,
thereby enhancing usability.

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

Research on Establishing Airside Capacity Evaluation

>4 5 TR N —
ﬂ’%ﬁﬁ*ﬁ%ﬁﬁ‘%ﬁ@ﬁﬁ%%%?&ﬁ”ﬁg;ﬁjﬁ and Analysis Methods on International Airports Using
TECEZE (2/2) -PhE#E Ze S 257458 Simulation Models (2/2)- Taoyuan International Airport

Airside Capacity Assessment and Analysis (Published in

AT (NM25FE78 HBAR) July 2023)
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(I1) Expanding, Updating and Data Analyzing
of the International Maritime Database

1.  Project Overview

As a result of the rapid transformation of the
global economy, the state of maritime freight transport
fluctuates significantly. Taiwan, which is surrounded on
all four sides by water, is located in the center of East
Asia. Despite Taiwan's maritime prosperity over the years,
the recent changes have been detrimental. The stagnant
position of the Port of Kaohsiung in the global cargo
port ranking is cause for grave concern and calls for
appropriate government action.

The formulation and evaluation of high-quality
policies require high-quality scientific analysis; on
the other hand, high-quality data is an essential
element of policy formulation. Cargo transport is the
focus of Taiwan's maritime transport. Furthermore,
maritime cargo transport is a global phenomenon. The
"International Maritime Database” collects data on the
world's principal maritime cargo transport routes and
regional route data. In addition to data statistical analysis
and mapping function setting and refinement, as well as
quarterly data changes in the current year, issue-based
analyses are conducted at the end of each year to gain an
understanding of the global shipping market's overview
and trends. In addition, in response to current policy
or business needs, such as the formulation of a new
southbound policy and evaluation of its effectiveness, this
system can provide specific and objective quantitative data
from the perspective of the cargo transport supply side,
which will serve as support.

2. Research Results

(1) From the second quarter of 2011 to the fourth
quarter of 2023, international periodic carbo
route data have been gathered.

(2) Before 2016, data on 600 routes were collected
each quarter, with the Far East as the center;
beginning in 2017, the collection of data of all
periodic cargo routes around the world was
expanded to 1,500-1,550 routes each quarter;
and beginning in 2022, data collection was
changed to a monthly basis, with approximately
1,800 routes collected each month.

(3) The English names, English names, latitudes,
countries, and trade zones of 1,015 ports were
collected. There are 5,200 cargo ships on the
routes, or 97% of the total number of cargo
ships in the world.

(4) The information security and defense
capabilities are enhanced by enhancing search
software (single user session) with data-
statistical analysis and reports, as well as the
generation of tables and charts.

(5)  The analyses of changes in the main route
deployment and regional route deployment of
national airlines before and after the COVID-19
pandemic have been completed.
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Result Promotion and Benefits

(1) On August 30, 2022, Taiwan International Ports
Corporation, Ltd. provided training for the
“International Maritime Database” (single user

session) search application.

On November 16, 2022, the "International
Maritime Database”™ seminar was held,
inviting the industry, government, university,
and academic institutions within the shipping
industry to present the database’s contents,
functions, and issue analysis results.

(2)

Summary of Research Results

% B8R 8E A E] 2022Q2[@ I8 AR
Regional Route Map of Yang Ming Marine Transport
Corporation in the second quarter of 2022

Research Result Report

3 Expanding, Updating and Data Analyzing of the
International Air Transportation Database of
2022 (Published in April 2023)
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(I11) Expanding, Updating, and Data Analysis
Services of the International Air
Transportation Database

1.  Project Overview

In recent years, as the global aviation transport
industry has flourished, the aviation industry's focus has
gradually shifted to Asian regions. Taoyuan, Hong Kong,
Incheon, Tokyo Narita, Singapore, Shanghai Pudong,
and Guangzhou, among others, adhere to the objective
of developing regional hub airports. Airports are also
encouraged to increase the number of waypoints and
flights, in addition to actively enhancing and expanding
their software and hardware facilities. Additionally, new
airlines have been solicited to join operations, and more
passengers are anticipated to take transit. To facilitate
the development of hub airports, the growth trend of the
international air transport market and relevant airport
changes should be constantly monitored.

The objective of establishing the "International
Air Transportation Database™ is to collect information
regarding airport operations/facilities and passenger
origin/destination routes. The data consists primarily
of two sections: 1. The infrastructure of 200 major
airports, cargo volume, aviation network, and other basic
information; 2. The start and end routes of passengers of
10 major airports, including Taoyuan International Airport,
and airports in Asia-Pacific and North America (purchased
from the International Air Transport Association (IATA)
with credibility and representatives), are used to analyze
significant air transport issues and assist the Institute
of Transportation in conducting air transport-related
studies.

2. Research Results

(1) The data on the infrastructure, passenger
cargo volume, and aviation network of 200
major airports in Taiwan and around the world
have been updated. The passenger moving
data of major airports in Taoyuan, Hong Kong,
Incheon, Tokyo Narita, Shanghai Pudong,
Singapore, Los Angeles, John F. Kennedy
International Airport, and the Asia-Pacific
and North American regions continued to be
collected in order to comprehend changes in
the passenger volumes of the aforementioned
airports as a result of the COVID-19 pandemic
and analyze modifications in passengers’
moving routes.

(2)  The international or domestic air route data
screening functions have been completed, and
Taoyuan International Airport’'s cargo data has
been added.

(3) Databases were analyzed using big data,
and airport data was obtained. Issue-
based analyses were conducted on policy
and industrial issues, including "2019-2021
Taoyuan International Airport Freight Market
Analysis”, "Analysis of Asia Major Airlines
Freight Fleet Application during the Pandemic
Period”, and "changes in the trips of moving
routes between Southeast Asian countries and
European countries and the United States.”
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3.

4.

Evaluation and analysis results will be provided
to the Department of Aviation and Navigation,
the Civil Aeronautics Administration, MOTC,
Taoyuan International Airport Corporation, and
airline companies as strategic formulation and
evaluation references.

Result Promotion and Benefits

(1) The 1828th MTOC Ministerial Affairs Report
"The Impact of the Pandemic on International

Aviation Markets™ was held on May 26, 2022.

(2] On November 21, 2022, the Ministry of
Transportation and Communications, the Civil
Aeronautics Administration, the International
Taoyuan International Airport Corporation
Ltd., airline companies, and other agencies
were invited to a seminar where the results
of the annual research were presented. The
demands and suggestions of the participating
units were also collected for future use in the
improvement of air transport databases.

Summary of Research Results
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Research Result Report

. Expanding, Updating and Data Analyzing of the
International Air Transportation Database of
2022 (Published in December 2022).
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Optimize Public Transportation
Services and Industrial
Transformation

(1) Implement the Service Upgrade 2.0 Plan
for the Regional Transportation Research
and Development Center (2021-2022)

1.  Project Overview

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

Since the implementation of the pre-plan planning
of the regional center from October 2015 to the end of
October 2020, the phasal tasks of the principal work items
have been completed. The Institute of Transportation,
with the approval of the Ministry of Transportation
and Communications, has continued to implement the
"Implement the Service Upgrade 2.0 Plan for the Regional
Transportation Research and Development Center
(2021-2022)" in 2021, with the implementation focuses
of “regional (cross-county and cross-cityl),” "linking
policies,” and "cross-domain integration.” Regional
governance and local cultivation are encouraged, while
guiding the improvement and upgrade of long-term
regional development planning. Major national policies
are linked to budgets for public transportation plans
and road safety funds in order to steadily promote the
development of public transportation. In addition, local
road safety improvement plans incorporate counseling
and assistance.

2. Research Results

(1) Conducting training courses for professionals
in transportation and road safety: From
January to December 2022, a total of 81
physical courses were held, with 2,319
participants. In addition, 12 online courses
were conducted with approximately 1,600
participants.
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Assisting local governments in evaluating and
analyzing proposals for public transportation:
Between January 2022 and December 2022,
18 cases of assisting local governments in
implementing publication transportation
proposals were documented. In addition,
planning and implementation for the two
issues "Remote Public Transportation and
Operational Model Review and Innovative
Practices” and "Review and Promotional
Practices of Station Establishment
Effectiveness™ continued. The focus was on
discussing the remote public transportation
service operations of local governments
and evaluating the effectiveness of bus
station layouts. In addition, strategies and
recommendations for improving future
operations or setups were proposed.

Providing local policy consultation services and
counseling for government proposals: From
January 2022 to December 2022, consultation
services were rendered 92 times, with local
government bureau and division directors
participating 49 times.

Cross-domain cooperation and the integration
of cross-ministry/agency resources included
not only the promotion of highway public
transportation, but also regional industrial
upgrade counseling, thereby implementing
service innovation and system construction.

Result Promotion and Benefits

(1)

(2)

(3)

Concerning the "Inventory of the Effectiveness
of Campus Bus Service and Recommendations
for Refinement,” an inventory of campus-
connecting public transportation was
conducted, and recommendations for future
refinement were made. In the report of the
253rd committee meeting of the MOTC Road
Safety Committee, 51 schools were prioritized
for improvement based on an inventory of this
plan.

Concerning the legislators’ "Plan for the
Public Transportation Upgrade of Highways
in North Kaohsiung™ proposal, highway
public transportation service issues in eight
Kaohsiung districts were compiled and needs
were clarified. Proposed were 12 short-term
improvement plans, three medium-term
improvement plans, and three long-term
improvement plans. On behalf of the ministry,
a draft letter was sent to the Legislative Yuan
Transportation Committee.

The Kaohsiung-Pingtung-Penghu Regional
Transport Research Center has worked
with the local governments of Kaohsiung
and Pingtung, as well as bus operators, to
improve MeN Go services. Short-distance
mode transfer effectiveness analysis was
completed with a focus on the "MeN Go Relief
Preferential Plan™ from June to July 2022.
Pricing and monthly pass plans for the future
were also proposed. In terms of opportunities
for expanding the MeN Go service scope in
conjunction with developing the volume of
freight demand for future MRT routes, two
express bus routes in Kaohsiung and Pingtung
were suggested. A consensus was reached
to promote the inclusion of the Kaohsiung-
Kenting Route Co-Operation Center routes into
the service scope.
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The Central Regional Center advised the
Taichung City Government on how to promote
the establishment of city bus companies
for local social groups and individuals from
remote Lishan towns. In order to improve the
convenience of public transportation services,
the planning and importation of a shared
platform were also completed. From May to
October 2022, the total number of passengers
reached 4,800, with an average of 2.15
passengers per scheduled bus run.

The Eastern Region Center advised Hualien
and Taitung local governments on how to
collaborate with local creation groups. Tourism
travel with cross-domain resources was
developed in order to promote tribal tourism
and enhance public transportation services
in conjunction with bus services. Domestic
university student groups, parent-child groups,
and Malaysian passengers were encouraged to
travel during the trial period in 2022.

On December 23, 2022, the Institute of
Transportation and six regional centers held
a "regional center joint results presentation.”
It is anticipated that through six regional
centers, the more intertwined exchanges and
interactions of agency unit representatives,
scholars, experts, and industrialists, the
opinions of industry, government, and
academia can be gathered. In turn, this
results in the conceptualization of future
public transportation service development and
road safety improvement directions to meet
the public's transportation action needs and
ensure passage safety, thereby serving as a
reference for central and local governments.
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Taichung -
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Region
Yunlin-Chiayi NCKU NCKU NCKU NCKU Yunlin County, Chiayi City,
Th li £ Tainan Region Chiayi County, Tainan City
. c C.Ounse lng SCOpe Y NSYSU | NSYSU | NSYSU NKUST Kaohsiung City, Pingtung
six major Regional Centers County, Penghu County
E-n_em NDHU NDHU NDHU NDHU & SCU Hualien County, Taitung

Region
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1. Project Overview

The National Development Council estimates
that Taiwan is gradually transitioning from an "aging
society” to a "super-aged society.” The aging of the
population will increase the demand for long-term care,
medical care, and rehabilitation. This indirectly causes
a rise in transportation demand. Through the planning
of an accessible light vehicle transportation service
development environment and promotion strategies
in 2020, the Institute of Transportation responds to
future social demand and integrates information and
communications technology to create an accessible
environment. The transportation needs of individuals with
limited mobility can be met. Using "itaxi” as the service
brand, promote wheelchair-Accessible Taxi (WAT) services
based on reservations.

July 2021 to July 2022 was the implementation
period for the plan. In addition to continuing to provide
"itaxi-pre-booking wheelchair-Accessible Taxi (WAT)
services” in the four special municipalities (Taipei City,
New Taipei City, Taoyuan City, and Taichung City), the
successful pre-plan planning experience was promoted in
Tainan City and Kaohsiung City. Simultaneously, a rolling
review of the wheelchair-Accessible Taxi (WAT) contract
system was conducted in order to expand the itaxi system
platform’s capabilities and discuss issues pertaining to
cross-ministry/agency resource integration. To prepare
Taiwan for its impending transition into a super-aged
society, accommodating transportation services for
the elderly and those with mobility issues have been
aggressively introduced.
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2.

Research Results

(1)

(2)

(3)

(4)

The expansion of the "itaxi-prebooking
wheelchair-Accessible Taxi (WAT]" system
function has been completed. Two algorithms
of the automatic scheduling model were
developed to optimize the user experience for
the general public, contract businesses, and
competent authorities.

Promotion and implementation of the
wheelchair-Accessible Taxi (WAT) contract
system have been concluded. In addition to
continuing to provide services in Taipei City,
New Taipei City, Taoyuan City, and Taichung
City, itaxi promotion was expanded to Tainan
City and Kaohsiung City, making it available
in all six special municipalities. Six briefings
and workshops on promoting the wheelchair-
Accessible Taxi (WAT) contract system were
held, in addition to two seminars with experts
and scholars.

Completing tasks related to the planning
and implementation of cross-ministry/
agency cooperation: creating an inventory of
the ministries responsible for general light
vehicle transportation services or public use
subsidies; holding in-depth discussions on
cross-ministry/agency cooperation issues;
developing a strategy and vision for cross-
ministry/agency cooperation; defining
performance indicators; and planning,
designing, and implementing cross-ministry/
agency cooperation. The subsequent phase
of cross-ministry/agency cooperation was
outlined in detail. In addition, the system
function addition and revision were completed
in accordance with the demonstration plan
requirements, and New Taipei City's rehabus
referral function was completed to support
rehabus requirements.

The "Procedural Guidelines for Amendments
to MOTC Road Public Transportation Subsidy
for Wheelchair-Accessible Taxi (WAT) (Draft)”,
“"Guideline for MOTC Subsidy for Encouraging
Purchase of wheelchair-Accessible Taxi
(WAT) (Draft),” "Management Guidelines
for Management of wheelchair-Accessible
Taxi (WAT) Contract businesses (Draft),”
"Procedural Guidelines for Distribution
of Operational Incentives for Wheelchair-
Accessible Taxi (WAT) Contract Businesses
(Draft),” "Example of Contract for Wheelchair-
Accessible Taxi (WAT) Contract Businesses
(Draft). In turn, the Ministry of Transportation
and Communications and local governments
expedited the completion of the operating
procedures for the contract system, shortening
the timeline for the wheelchair-Accessible
Taxi (WAT] contract system and enhancing and
accelerating the effectiveness of wheelchair-
Accessible Taxi (WAT) promotion.

_HHH.HH

i0is
7o
B
S
=
2
By
?
3
a
o
B
@
<
@

67



3.

PR SR HE R BTN £

P

(2)

(3)

110411 818H~110£11H208 7
Fr=itERRBERRERRE, 2F&
11012820 H A = MEHH IR RIS & 550
e SErISck=dm ~ e~
= HkE™ -~ S - ERIhits
BN PIRLRISHNETTE M
A14ZUB AT R ERFAIZE 385 E
2 Ei5tE - B1099F9H2H~111412
A318 » 525%319,234 X RS - BBl
7, TS EEREE -

-~

TEEIX ) ANESRBZRBEE
BiE: (1) HERFREE - SHIK
RBE—EHAO;: (2) ERAQ
FZEN @ SR ERTASLRMEREE
REBREFAXY 5 (3) sBAAFRS
FAMEELAE  BREBERRZD
(4) ZRBEFR : RFFEERME
S - AT BB AL B B W EE 5 E AR
R z2E 5 (5) ZEMER
EBRFCREEEMRE  SREAOE
MEMBESDTE  @HLUTENBER
ERBEERDIT - RpACEHLUER
(6) BHEAPINNE - BEXRERER
;o BEBEEREFEXERE (7)
STRERFLOER | IR MEMIE R
EmRBEERRE  EaTENTE
iokk > AIRIEEE - SREFESEANZE
AR -

S EY E SNBSS 2 S E= WY
HITHAEERHEE-AOMNMTE
KR EI A B RERB A BN
B BBEEHREEHAGELS
RstREZXE  UANEEXERA
RIXNAAZZZERBERN - $HHEE
BENSHIZARFCEEEETRE
% ERBEEEMBIARK - BIERFBR
EXEN  LEBITHNEEREE
HIRIT AR A EAERIBHER
ERATERAMREE - ALE -

3.

Result Promotion and Benefits

(1)

(2)

(3)

The "Cares Taipei” exhibition was held between
November 18 and November 20, 2021. A
briefing for the subjects was held in Kaohsiung
on December 20, 2021. To conduct selection
of multiple contract businesses, importation
was completed in six special municipalities,
including Taipei City, New Taipei City, Taichung
City, Taoyuan City, Kaohsiung City, and Tainan
City. The plan was joined by 14 wheelchair-
Accessible Taxi (WAT) contract operators and a
total of 385 vehicles. From September 2, 2020
to December 31, 2022, 319,234 services were
performed in total.There are currently 7,719
members who have taken rides.

The service characteristics of the "iTaxi” pre-
booking integration system include: (1) Save
time for the public: local governments set up
a single pre-booking portal; (2) Openness and
transparency of information: passengers can
book in advance for all service trips offered by
each contract fleet; (3) Emphasize fair trading
by estimating the taxifare ahead of time and
basing the fare on the meter with confidence;
(4) Recognize potential needs: the system
platform includes a backup mechanism for
the fleet's vehicle configuration and the
scheduling of service trips; (5) Carry out a
subsidy audit: using systematized standard
operating procedures, the information in
various sections is automatically audited,
which is supplemented by vehicle tract data
and big data analysis to ensure that trading
records cannot be falsified; (6) Provide an
APl interface: connect businesses’ existing
systems so that fleet operators can use their
professional expertise; (7) provide passengers
with peace of mind for rides: photographs
of fixated wheelchairs are added to service
processes, which, when combined with
complete tract records, protect both drivers
and passengers.

The features listed above show that a single
website is available for people with disabilities
and mobility issues to pre-book a car. It is also
guaranteed that iTaxi pick-up and delivery
services are fair at no additional cost; through
automatic scheduling linked to the number
of trips, so that specialized wheelchair-
Accessible Taxi (WAT) businesses are included
in the iTaxi service model without affecting
businesses’ existing models; and by targeting
competent authorities, operational subsidy
effectiveness is implemented, services are
optimized, and the industry is improved. To
meet daily transportation needs, expand living
and social fields, and blend into society, a
friendly transportation environment for those
with mobility difficulties is created.
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5. Research Result Report

3 Implement the Contract System of Accessible
Taxis (1/2) - System Expansion and Cross-
Ministries/Agencies Cooperation Planning and
Implementation (Scheduled to be published in
August 2023)

1. Project Overview

In response to the trend toward digital media, and
in order to strengthen company drivers' identity, driving
time (work hours) management, driving information
storage, output format, and other subsequent business
management, the Ministry of Transportation and
Communications added one digital GPS regulation to No.
16 of Vehicle Safety Testing Basis on January 31, 2018, in
accordance with European Parliament Regulation (EC) No
561/2006. Beginning January 1, 2021, new large passenger
cars and large trucks must be equipped with conforming
digital GPS, with full compliance required by January 1,
2023. As a result, by January 1, 2023, large passenger
cars and large trucks will be equipped with conforming
digital GPS.
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The plan proposed the "Advanced Bus Intelligent
Operation Management Pilot Operation Project” from July
2021 to April 2022, based on the aforementioned digital
GPS regulatory reform opportunities and in continuation
to the "Applied Research of the On-Board Diagnostics
(OBD] in Transportation Technology Management.” It
is hoped that, in addition to the digital GPS required by
the regulations, the vehicles’ built-in OBD system will
be used to read real-time vehicle data. Engine speed,
vehicle speed, water temperature, fault code, and other
data, as well as sensors and mechanical statuses, are
also analyzed in order to integrate the CAN Bus and
ADAS system, determining vehicle and driver behaviors.
Vehicle travel data is uploaded to the cloud system via
the Internet of Vehicles (loV) and blockchain records,
achieving the goal of S.M.A.R.T smart highway bus
operation management services.

2. Research Results

(1) Specifications for integrated on-board network
systems (OBD/CAN Bus) and blockchain-
enabled on-board equipment hardware and
software have been formulated. In addition,
an integrated on-board network system (OBD/
CAN Bus) and on-board equipment modules
with blockchain capabilities have been
developed and integrated.

(2)  The development of a "highway bus driving
hour management system utilizing the
blockchain on-board network system” has
been completed. It includes a prototype on-
board module as well as a cloud backend
database and management interface.

a. OBD, GPS, a 4G wireless network
transmission module, a chip card
reader, a steering wheel grip sensor, a
camera, and other peripheral devices
are included in the prototype on-board
module. These devices can be used to
perform driver identification and driving
hours recording, store OBD vehicle
driving information and fault codes, and
transmit the aforementioned information
via the mobile network to the blockchain
system and cloud backend database.

b. Managers can use the cloud backend
database and management interface
to query the driving hours and vehicle
status of the monitored vehicles. There is
also a vehicle failure warning feature. It
can send out alerts for potential overtime
work or malfunctioning vehicle drivers.
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(3) graisepke "TEAEREEENKR R (3)  In the "Utilizing Blockchain On-board Network
System in the Highway Bus Driving Hours

\,ﬁ,;.:. s s =) .
ﬁfﬁ ’%SEIE EE?"‘ B Management System,” Taichung Bus and All
Eil:FIEL&M/L;\ ELTTE B # Day Bus were chosen to conduct a road test of
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"ﬂﬂgg }E <OBD/CAN BUS) /\Iu_jij% highway bus driving hour management. Four
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e N N e N drivers, four driving routes, and 397 driving
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3. FREBEHEENZS 3. Result Promotion and Benefits
(1) During the period of implementation, two
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(1) :'ﬂ H‘HFH/\EEFIQ &‘%%%2%¥ companies, Taichung Bus and All Day Bus,
% ’_H“* ﬂz% conducted testing operations.
(2) On December 7, 2021 and March 7, 2022, two
A
<2> ﬁ}%l]]j 1 10£E1 2% 7 EI &1 1 ’IE?’E 7 El seminars with experts and scholars were
”j]"fiz E';T\Ej_%%%}ﬁ;i% , E uﬁ EEI— held. Experts and scholars, highway business
w owners, and relevant competent authorities
%%% N §@$%&$E%IE%%§¥? were invited to discuss new technological
m/ﬁﬁﬁiﬁﬁ*%@ﬁﬁ;ﬁﬁi%i%tﬁﬁéfiﬁ operation and management applied in the

automobile transportation industry.
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4. WAL RFEERE 4. Summary of Research Results
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Two seminars with experts and scholars were held.
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5. Research Result Report

. Advanced Bus Intelligent Operation
Management Pilot Operation Project (1/2) -
Research and Development of Integrated On-
board Equipment Driving Hours Management
System (Published in April 2023).

(IV) Maintenance, Operation, and Transfer of
2022 Large Passenger Car Operational Data
Monitoring and Management Platform

1.  Project Overview

On October 1, 2014, the second phase of "Intelligent
Electric Vehicle Development Strategies and Action
Plans” was revised. The low-carbon island policy was
implemented by combining large electric passenger
cars promoted by the Ministry of Economic Affairs, the
Ministry of Transportation and Communications, and the
Environmental Protection Administration. To reduce air
pollution, the Executive Yuan announced on December
21, 2017 that 10,000 large passenger vehicles will be fully
electrified by 2030.To implement this policy objective,
the Ministry of Transportation and Communications
formulated large passenger car promotion strategies
and practices in 2018, along with proposed strategy
implementation jobs and ministerial division of labor, in
order to continue implementing the development of large
electric passenger cars.

Since 2019, the Ministry of Transportation and
Communications has mandated that all subsidized large
passenger cars (including demonstration plans and
general plans) must include pertinent data so that the
Institute of Transportation and the Directorate General
of Highways, MOTC can conduct analysis. To facilitate the
accumulation of vehicle performance and characteristics
imported into demonstration plans and general plans,
the Institute of Transportation established an operational
monitoring and management platform for large passenger
vehicles and collected and analyzed database performance
data continuously to monitor operational key indicators
and key issues and to serve as references for annual
evaluation data in demonstration plans and general plans.
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In response to the three-year, 500-unit large
passenger car demonstration plan approved by the
Ministry of Transportation and Communications from
2020 to 2022, the "Operational Guidelines for Subsidies
for MOTC Electric Large Passenger Car Demonstration
Plan™ and the "Operational Guidelines for Review of
Vehicle Operator Qualifications in MOTC Electric Large
Passenger Car Demonstration Plan™ were issued in
2020. In conjunction with the plan promotion schedule,
the Institute of Transportation successively accumulated
operational performance data of vehicles imported into
the demonstration plan. The collection of electric large
passenger car operational data for platform maintenance
and operation and execute plan progress tracking was
continued, achieving the synergistic effects of large
passenger car strategy promotions.

2. Research Results

(1) Complete the system transfer operation
and hand over the system to the General
Administration of Highways

(2) Data transmission and collection analysis
operations of the operational monitoring
and management platform for large electric
passenger cars to improve data collection
efficiency and quality.

(3]  Assist in examining the operational data of
electric large vehicle car demonstration plans
and general plans as a resource for submitting
applications for operator vehicle subsidies and
maintenance and operation subsidies.

(4)  The "Amendment to (Draft) the Regulations
for Operational Monitoring and Management
Platform of Electric Large Passenger Cars”
has been completed.

3. Result Promotion and Benefits

(1) The data collected by the platform over time
can be utilized for research by the Ministry of
Transportation and Communications, highway
bus operators, and academic institutions. It
also serves as a resource for promoting the
planning and formulation of policy objectives
for large electric passenger cars.

(2) his platform can coordinate with
demonstration and general plans to provide
the Directorate General of Highways, MOTC,
with references for issuing maintenance and
operation subsidies and checking availability.

(3] Conduct a rolling update of the Large
Passenger Car Importation Guidelines, create
an environment for the importation of large
electric passenger cars, and increase intent to
use, thereby achieving the goal of reducing air
pollution.

(4)  Utilize the operational monitoring and
management platform for large passenger
cars' operational data to monitor and inspect
the operational performance of demonstration
plans. Assist management units with auditing
the operational status of operators.
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1.  Project Overview

Due to recent economic development leading
to rising living standards, traditional forms of urban
public transportation services (fixed routes, planned
schedules) no longer satisfy people's “travel” needs. In
2014, Helsinki, Finland introduced the concept of Mobility
as a Service (MaaS) by integrating various modes into
a single transportation mobility service. Using long-
term passes with preferential offers and mobile devices,
the public was provided with transportation services
that met their needs. The innovative concept of Maa$S
integrated transportation has not only been accorded a
high degree of importance by the global transportation
industry, but advanced nations in Europe and the United
States (including the United Kingdom, Germany, Sweden,
Belgium, and the United States) have launched Maa$S
programs one after the other.

In its 2022 version of the white paper on
transportation policy, the Ministry of Transportation and
Communications identified MaaS as one of the most
important development strategies in light of the increasing
importance and global promotion of MaaS services.
The intelligent transportation systems development
program (2021 to 2024) accepted applications from local
governments for the MaaS construction plan subsidy in
order to gradually expand domestic Maa$S services and
allow citizens from all parts of the country to enjoy the
convenience and sustainability of MaaS services, for the
purpose of assisting local governments in promoting
MaaS$S services and imparting past Maa$S service
promotion experiences. This plan assisted the Ministry
of Transportation and Communications in providing
guidance to local governments whose subsidy plans
were approved (including the governments of Taichung
City, Kaohsiung City, Hualien County, Taitung County, and
Penghu County). The Maa$S services were advertised and
launched. In addition, target the planned MaaS$S service
promotion strategies, provide relevant recommendations
and consulting, and extend the breadth and depth of Maa$S
services, thereby extending Maa$S service benefits to more
areas and comprehensively offering users convenient and
cost-effective travel services.

2. Research Results

(1) Through cross-industry cooperation-related
issues, the types of cross-industry cooperation
that accommodate the varying travel purposes
of users within the Maa$S service scope
were examined. In addition, cross-industry
cooperation issues were the subject of a
comprehensive discussion. For example, the
collaboration willingness of alliance operators
was increased to ensure the legality of cross-
industry cooperation details, the balance
between services and customer preference,
the comprehensiveness of cross-industry
cooperation services, the competition of
similar products, the enhancement of product
purchase ease, etc.
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(2)

Five counties and cities, including Kaohsiung
City, Taichung City, Penghu County, Taitung
County, and Hualien County, received
assistance in promoting Maa$S services. In
addition, discussions focused on the counties’
and cities’ existing Maa$S promotion strategies,
service targets/target groups, mode
integration strategies, service plans, ticket
carriers, pricing strategies, and marketing
strategies, among other issues. Relevant
counseling outcomes are described in brief
below:

. Kaohsiung City: In addition to making
recommendations based on existing
MeNPp>Go service strategies, assistance
was provided to promote QR monthly and
weekly passes, optimize the APP user
interface, and develop relevant user-
friendly functions. In addition, assistance
was provided to the Kaohsiung City
Government, which signed a cooperation
agreement with Odakyu Dentetsu, Japan,
and All ippon Airways (ANA) to promote
MeNPpGo transnational cooperation
applications.

3 Taichung City: There were pertinent
recommendations for the planning and
implementation of Maa$S in Taichung.
Taking into account the impact of the
current policy, it is recommended that
the initial tourism travel group serve as
the target group for the development
of suitable mode nitration and pass
plans. In addition, assistance has been
provided to the Transportation Bureau
of the Taichung City Government and its
setup teams for modifying the bus ticket
verification machines and installing QR
reading devices at MRT ticket inspection
gates, among other operations, in light
of the adoption of the MaaS QR code as
the ticket carrier.

3 Hualien County: Regarding the planning
and implementation of MaaS in Hualien
County, pertinent recommendations have
been made. The current state of public
transportation in the Hualien area is
comparable to that of Taitung County,
with significant room for improvement.
Therefore, the initial target audience
for Maa$S services consisted primarily
of tourists. Initially, transportation
coupons for the Taipei Trip lines 303,
304, and 310 were sold to Hualien-bound
passengers of Taiwan Railway, Freeway
buses, and highway buses. In addition to
free gifts and discount coupons, users
were enticed to make purchases by
receiving these incentives. Enhanced
cross-industry cooperation with hotel
operators, tourism industry operators,
and catering industry operators will
result in a greater variety of mode
options for platform users. Relevant
services and strategies for diverse mode
integration are provided through this
plan.
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. Taitung County: This plan offers
recommendations for the planning and
implementation of Maa$S in Taitung
County. Due to the dispersion of
Taitung's population and the low density
of public transportation, it is suggested
that tourists serve as the initial target
market for MaaS development in Taitung.
In addition to taxis and rental cars,
the mode integration also includes
highway buses and city buses. In order
to improve tourism service standards,
emphasis is also placed on enhancing
driver education training. Subsequently,
the Maa$S services of Taitung County
will incorporate the planning of linking
railway and shipping information.
Additionally, cross-township diverse
mode integration services will be made
available.

3 Penghu County: Tourism travel groups
are the primary service targets of the
Judao smart travel platform, and it
is anticipated that users will be able
to monitor related transportation
services and functions through the
platform. Currently, the Judao smart
travel platform involves the planning
and integration of related Taiwan
island transportation modes, as well
as the provision of sea, air, and land
integrated transportation services via
the demonstration field. In addition to
familiarizing users with pertinent riding
information, the mode transfer process
can be made less cumbersome. During
the planning process for a platform, this
document provides recommendations
concerning user requirements, operator
participation willingness, opinion
collection, and diverse mode integration
service strategies.

Result Promotion and Benefits

(1)

(2)

(3)

Through the "MeNPGo Plan-New
Opportunities for Transportation Service
Digital Transformation,” the 2022 APEC ESCI-
KSP Smart Transport Smart Transport Field-
Silver Medal was received.

The plan’s research results were published in
the Sinotech Engineering Quarterly.

On April 19, 2022, the Transportation Bureau
of Kaohsiung City and Odakyu Dentetsu, Japan,
were assisted in signing a memorandum
of cooperation. The Transportation Bureau
of Kaohsiung City Government and ANA,
Japan signed a trilateral cooperation
memorandum on May 25, 2022 (the Institute
of Transportation, the Transportation Bureau
of Kaohsiung City Government, and ANA).
Furthermore, on June 24, 2022, a visit to ANA
was made to jointly discuss future cross-
border cooperation and exchange matters.
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(4)

The Institute of Transportation submitted
a proposal on behalf of Taiwan to the
Transportation Working Group (TPTWG)
Intermodal and Intelligent Transportation
Systems Experts Group, IIEG, which was
accepted. The international forum "New Age
for Enhancing Mobility Integration™ was held
by APEC on December 14, 2022.Principal
Member Jason Hill of the Transportation
Working Group, Representative Audrey Denis
of the EU Maa$S Alliance, and Manager, Cubic
Transportation System Strategy Audrey Denis,
lecturer Do Van Manh of University of Transport
and Communications, Hanoi, Vietnam, and
Ms. Nami Sato, Policy Director, Policy Bureau,
International Strategies for Transportation,
Ministry of Land, Infrastructure, Transport
and Tourism engaged in experience sharing
regarding MaaS-related challenges and
opportunities in the post-pandemic era, the
evolution, promotion, and application of Maa$S,
and how Maa$s altered the public's perception
of mobility.
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With assistance, the Transportation Bureau of Kaohsiung City Government and Odakyu Dentetsu,
Japan, signed a memorandum of cooperation on April 19, 2022.

] R i — i —
L T T .

111458 25 B AFT ~ migmBUsBaRE B A HZEMZEAT (ANA) EFE25/FR T

Institute of Transportation, the Transportation Bureau of Kaohsiung City Government,
and ANA signed the Memorandum of Understanding on May 25,2022
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5. Research Result Report

3 MaaS Promotion and Supervision for Taiwan
Counties in 2022 (Published in April 2023).

1. Project Overview

In conjunction with the national greenhouse gas
(GHG) reduction policy, the Ministry of Transportation
and Communications (MOTC) has developed the Sectoral
GHG Emission Control Action Program for Transportation
Sector, which is regulated by the Greenhouse Gas
Reduction and Management Act (amended as the
"Climate Change Response Act” on February 15, 2023)
and Enforcement Rules to do in every five-year cycle.
It will serve as a reference for Taiwan's transportation
sector’'s GHG reduction promotion, as well as a foundation
for municipalities and counties (cities) in developing
greenhouse gas control and implementation plans in
accordance with the Greenhouse Gas Reduction and
Management Act.

In terms of GHG emissions, Taiwan's transportation
sector ranks fourth, with road transportation emissions
accounting for the majority, reaching 96.96% in the
year 2020. Passenger cars account for 50.48% of road
transportation emissions, followed by heavy duty trucks,
which account for 15.81%.To promote GHG reduction,
three strategies, which consist of 14 promotion measures,
were proposed for the transportation sector for the
second phase (2021-2025]): "develop public transportation
systems and strengthen transportation demand
management,” "build the green transportation network,
promote the use of low-carbon vehicles, and create a
green vehicle oriented traffic environment,” and "enhance
transportation systems and the energy use efficiency of
vehicles.” A report on the sectoral implementation of the
Action Program is proposed annually with a rolling review
of the implementation effectiveness.
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Furthermore, aligning with the Executive Yuan's
policy and in alignment with the vision of net zero
emissions by 2050, the MOTC conducts a thorough review
of its relevant undertakings in order to develop practical
promotion measures and integrate them into the 2050 net
zero transition strategies.

2. Research Results

(1)

(2)

(3)

The "Implementation Results of the Sectoral
GHG Emission Control Action Program for
the Transportation Sector” (September 2022
edition) was completed and submitted. It was
approved by the Executive Yuan on February 3,
2023.

"The Second Phase of the Sectoral GHG
Emission Control Action Program for the
Transportation Sector” has been completed
and submitted. It was approved by the
Executive Yuan on September 16, 2022.

Related promotion measures and actions were
comprehensively planned and included in the
"low-carbon transportation network” aspect
of the under the 2050 net zero transition key
strategies No.10 "net zero green living”, which
was announced to the public in the Executive
Yuan's press conference on December 28,
2022.

3. Result Promotion and Benefits

(1)

As a result of the relevant measures jointly
implemented by the MOTC, the Environmental
Protection Administration (EPA), the Ministry of
Economic Affairs (MOEA), and other ministries,
the GHG emissions in the transportation sector
have decreased in comparison to those of the
base year (37.998 million tonnes in 2005):

@D The GHG emissions in the transportation
sector were 36.998 and 37.274 million
tonnes in 2019 and 2020 respectively.
Furthermore, transportation sector
emissions totaled 187.04 million tonnes
of CO, equivalent (CO,e) from 2016 to
2020, which was less than the control
goal of 189.663 million tonnes CO,e for
the entire first phase. This demonstrates
the effectiveness of efforts to reduce
GHG emissions in the transportation
sector.

@ According to the statistics of energy
consumption in the transportation
sector in the energy balance sheet
released by the Bureau of Energy, MOEA
on June 1, 2022, the estimated GHG
emissions in the transportation sector
were around 35.465 million tonnes (the
actual statistical value should primarily
rely on the published data released by
the EPA). Because of the impact of the
COVID-19 pandemic (the COVID-19 alert
was raised to level 3 in Taiwan from May
19 to July 26, 2021), GHG emissions were
lower in 2020 (37.274 million tonnes]),
nearly reaching the 2025 goal (not
exceeding 35.41 million tonnes).With
the post-pandemic economic recovery,
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the GHG emissions in the transportation
sector will possibly increase again (It
could have a drop few years later if the
electrification of vehicles runs well).

(2)  Five meetings including cross-ministry/

agency discussion, expert advisory, and
social communication were held under the
key strategies 10 "net zero green living”
conducted by the EPA. Cross-ministries/
agencies, cross-government level, and cross-
domain social communication were carried
out during another 18 related meetings to
continuously develop the consensus on the

?TH‘E%E 5: $$€\ “’;é)?ﬁb__,\ uAE‘)CL ©
4, MEPRRIBEREE 4.

green transportation net zero vision.

Summary of Research Results
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Electric bus

Y
— Cﬁnhance Public Transportation Seamless Service

Electric scooter

", ~Enhance demand 1t

Electric vehicle
Build high efficiency of green transportation |

Construct the green transportation network, C_network —

Promote the use of low-carbon vehicles, L Q Promote electric / low carbon vehicle
Create a green transportation oriented —
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transportation

— Establish the ability of developing low-carbon
transportation

Electric official car
(including low-carbon garbage truck)

Other Electric vehicle

Use low-carbon fuel or
Alternative fuel

replacement of high energy
‘ consumption bus

disuse old scooter

— ODe\telup Intelligent Transportation System
Improve transportation system and |
Energy Efficiency of vehicles [

Improve the transportation efficiency of cargm’.si

Phase out heavy-duty diesel vehicles
in stage-1 to 3 emission standards

; Update trains of Taiwan
’ Railway

Qmprove the energy efficiency of new vehicles
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measure. — Phase out high energy consumption vehicles i

New measure : new reduce carbon measure,
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Research Result Report

. Construct the Transportation Sector 2050 Deep
Carbon Reduction Assessment Model and
Promot Greenhouse Gas Reduction (1/2)-Model
Construction and Carbon Reduction Work
Promotion (Scheduled to be published in
August 2023)
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(1) Research on the Impact of Shared
e-scooters on Transportation Greenhouse
Gas Emissions (2/2)

1.  Project Overview

The "Greenhouse Gas Reduction and Management
Act” explicitly states that the national long-term reduction
goal is to reduce greenhouse gas emissions to less
than 50% of 2005 levels by 2050 (the "Climate Change
Response Act” was promulgated on February 15, 2023,
with the national long-term reduction goal revised to
greenhouse gas net zero emissions by 2050]. Taiwan
has control objectives for five-year phases in order to
achieve this goal. In the first phase, it is stipulated that
national greenhouse gas emissions in 2020 will be 2%
lower than in 2005; by 2025, they will be 10% lower than
in 2005; and by 2030, they will be 20% lower than in
2005. The reduction targets for each phase are becoming
increasingly stringent.

The transportation sector’s first phase greenhouse
gas control goal is a 2% reduction compared to 2005,
and the second phase goal is a 6.79% reduction. There is
an urgent need to seek out and propose carbon-cutting
measures that are effective.

The total number of registered locomotives in
Taiwan will exceed 14.39 million units by December 2022.
Registered fuel locomotives account for 13.76 million
of them, indicating that fuel locomotives account for
the vast majority of registered locomotives in Taiwan.
Various shared modes are still expanding as a result of
the rapid advancement of information and communication
technology in recent years. Rather than ownership, the
emphasis is on obtaining the right to use vehicles. The
topics covered in this plan are centered on shared electric
vehicles (EV) and gaining a deeper understanding of their
impact on changing road users' mode choices, as well
as the positive and negative effects on transportation
greenhouse gas emissions. They serve as a reference
for local competent authorities when revising emission
control and implementation plans in accordance with
their authority and responsibility when managing shared
modes.

2. Research Results

(1) With a focus on people over the age of 18
from "Taipei City” and "Kaohsiung City,” a
questionnaire survey was distributed via
residence phones and mobile phones (1,068
copies via residence phones and 200 copies
via mobile phones, for a total of 1,268 copies).
The experiences of using shared electric
locomotives, the characteristics of potential
users and users with no intention, potential
mode choice (transfer) inclinations, the
intention of use, and impediments were all
investigated.

@ The following factors influence the
willingness of both experienced
and potential users: "highly
mobile, convenient, and fast;” The
following factors contribute to users’
unwillingness: "used to driving one’s
own car/motorbike" and "inconvenient.”
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4.

(@) Among experienced users who can
accept access to shared electric
locomotives within five minutes (about
300 meters), Taipei City accounts for
approximately 70% and Kaohsiung City
accounts for approximately 90%; among
potential users who can accept access
to shared electric locomotives within
three minutes (about 200 meters),
Taipei City accounts for approximately
90% and Kaohsiung City accounts for
approximately 80%.

(2] According to estimates, the use of shared
electric locomotives reduces carbon
emissions. Those from Taipei City with shared
electric locomotive use experience can save
111-131grams of CO,e on average after each
use, while those from Kaohsiung City can save
177-185grams of CO,e on average after each
use.

Result Promotion and Benefits

(1) "Shared electric locomotives have cut down
more carbon during the COVID-19 pandemic?”
has been completed.

(2)  Experts and scholars, local transportation
bureaus, and shared electric locomotive
operators were invited to exchange ideas
in November 2022 on vehicle access time
(distance) accepted by the general public,
whether people will buy/sell/declare scrap
privately-owned locomotives after riding
shared electric local motives, shared electric
locomotive positioning (public transportation
competition), and other issues. These concepts
may be used by local governments in the
future during policy administration.

Summary of Research Results

v

.

Unwilling Users  gpa1.ed e-Scoot Users
49.5% e 12.0%
23.0% 2
a J & Potential
4 % Users
1 e 252%

Proportion of Various Groups

Shared e-Scooter

Potential Users Unwilling Users
27.5% 62.8%

GHG Reduction Benefit
Analysis Results

shared e-scooter used
each time on average

|

|

| —
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: 111~131 gCOze 177~185 gCOze

—_———————

84 ZREEMFAFTET111ESESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



5. AR RFES

e HEEHHUEBIWEHREZ=REIEK
AW (2/2) (FEET112488 H
k)

= 2BEETEE—RAOBRKEBLLEER
1S R B BN AR Bl ThAERR 5%

BB

Rt BHRMKIFEITELT10958H20H 53715
EFRMARRER T T AEEBAERERT
HEERERERERCHNEER - B
ERmPRIBITEEAREEE  KERT
IS,  WHITBREWME RRZERIIBEE
FEITEANMNEERS » AurEERE
BHEEE - Cr TZARKFER  IBRERAOD
=R (2 EEm LR ATH M 2 ZE4E ~ CR
Eiflw@an (HENEENEEEENES
REE) - TEEMNRBREE (EEKEA

ERRBRARESFRIGEAREERA) -
EIBEEBRAKE FHRRAE " 2B
1TEHE—#AOM , (https://taiwanbike.tw/)
ZEETF  ERNFSAERRE  XER
fREBE A ~ RARER ~ MEE/EE) « HEAEU
EAE - QAL EGSR/NATIE ~ IR B8 A8 B 8%
ARFRB N B RS AR A UE S ThEE -

AEEFERESBREEE DI KRR
SBMAZI > RABITERTREEREBTT
B AME2S21EZRHBUTHE#H T
fF - WEFERM S BN ERZ [RIBEAANAB D
ARREINEE T - SR BBEIINKERIZRE
VBRI R E SRR R R - 24t
SNEIREBITERKREALREIFRE 5
EHRRERBIFRARR - AL R G LE
R TEEBTERER  ETEFTE X
Frorit iR A8 ua R BB/ AITEMFR 22
= .

-_

I 55

5. Research Result Report

. Research on the Impact of Shared E-scooters
on Transportation Greenhouse Gas Emissions
(2/2) (Scheduled to be published in August
2023).

(I11) Upgrade of the Taiwanbike Website and
Automatic Regional Route Planning
Function Development

1.  Project Overview

This plan is in accordance with the instructions of
former premier Su at the 3715th meeting on August 20,
2020: "In order to perfect related constructions, riders are
expected to provide their opinions on improving respective
road sections. "The secretary general has been asked
to assist in establishing an email box for cyclists’ public
opinions and in integrating the ideas.” The Secretary
General of the Executive Yuan determined that the
Ministry of Transportation and Communications will be
the dedicated ministry for the cycling portal. Three design
concepts must be included in the primary website design
concepts: I.C.T. C is information transparency (including
the integration and overlay of information layers of related
ministries); | is the information portal link (including
the horizontal ministry link and the longitudinal county/
city government link); T is information exchange and
interaction (including cyclist login, message reception,
and dispatch backend platform processing systems).
The Ministry of Transportation and Communications has
designated the Institution of Transportation to carry out
the "Taiwanbike Website"” (https://taiwanbike.tw/]) setup
work in accordance with the aforementioned principles.
The website, which features cyclist feedback, route
search, related activities, related website links, Q&A,
riding reminders, automatic route planning of the island
round network, and websites in both simple and English
versions, was officially launched in May 2021.

This year, the automatic route planning feature is
being refined further. In addition to the island round road
network, the Institute of Transportation interviewed 21
county and city governments across the country to help
cyclists plan their routes more thoroughly. Furthermore,
the major regional routes chosen by local governments
have been included in the automatic route planning
feature. The website has also established comprehensive
English-language webpages to provide foreign tourists
with cycling route search, planning, and other services. In
order to make the most of limited resources, the website
will be linked to the Tourism Bureau's "Taiwanbike
Website.” The Institute of Transportation has also provided
the website architecture for the Tourism Bureau to use as
a reference when implementing integration operations.
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Research Results

(1) The Taiwanbike Website has been completed
in order to provide riders with one-stop
services, quickly obtain needed information,
and participate in island round and regional
network automatic route planning services.

(2)  Cross-Ministries/Agencies, as well as cross-
county and cross-city data, have been
combined to provide the general public with a
comprehensive national cycling road network
map. The data is also used as a resource by
ministries, counties, and cities for future
cycling road network planning.

(3] The Taiwanbike Website can provide cyclists’
opinions on dedicated units to serve as a
foundation for the Directorate General of
Highways, Tourism Bureau, and county and
city governments to make improvements,
as well as during subsequent operational
management and maintenance.

Result Promotion and Benefits

(1) One seminar with experts and scholars
was conducted to discuss the architectural
planning of website integration.

(2) 21 interviews with the county and city
governments were conducted. The cycling
routes were collected and compiled.

(3) As of the end of February 2023, the website
traffic exceeded 500,000 viewers.

Summary of Research Results

Bikeways Events  Tips lUnks Q%A  ContactUs
R
> |

X PRABLE B E

Schematic Diagram of Website Homepage (English Version
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5. Research Result Report

. Upgrade of the Taiwanbike Website and
Automatic Regional Route Planning Function
Development (Scheduled to be published in
October 2023).

(IV) Research and Analysis on Applying Traffic
Management Strategies to Reduce Traffic
Air Pollution in Metropolitan Areas (3/3)

1. Project Overview

The Executive Yuan approved the Proposal of Action
Plan for Air Pollution Prevention and Control in October
2019. According to Strategy 12, traffic management
practices clearly show that, in addition to transferring
the power forms of modes, relevant control measures
are required to guide car and motorcycle users to reduce
usage.
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This plan discusses effective practices that influence
road users’ mode choices and takes into account the
behavioral responses of road users with varying needs
to various traffic pollution reduction measures. In turn,
traffic management strategies and recommendations
tailored to local conditions can be developed by the
Ministry of Transportation and Communications in order
to reduce traffic air pollution.

This plan is for three years. A questionnaire survey
on private modes of commuters in Taipei City, New Taipei
City, Taichung, Kaohsiung, and other metropolitan areas
was completed in the first and second years (2020 and
2021). In the third year (2022), different metropolitan
areas and socioeconomic groups were further analyzed
in order to propose short-, middle-, and long-term
management strategies for reducing traffic air pollution.
The effectiveness of air pollution reduction strategies
was evaluated in situational settings for transportation
and environmental protection units to carry out policy
promotion and application.

2. Research Results

(1) Following on from the contents of the
gquestionnaire survey two years prior and
additional analysis, short-, middle-, and
long-term management strategies and
recommendations for reducing traffic air
pollution have been proposed. The short-
term recommendations include intensifying
bus dispatches, increasing parking fee rates,
accelerating the replacement of old vehicles
with low-pollution modes, and so on; the long-
term recommendations include reducing
parking spaces, strengthening the installation
of sidewalks and bicycle lanes, broadening
the scope of air quality maintenance areas,
and so on; the long-term recommendations
include promoting low-carbon traffic areas.
They are carried out for subsequent promotion
and application to facilitate traffic air pollution
reduction.

(2)  The benefits of pollution reduction after
implementing various management strategies
have been estimated using a situational
setting. Traffic source PM2.5 emissions can
be reduced by 0.4%-1.7% in the Taipei City and
New Taipei City metropolitan areas, 0.3%-1.6%
in the Taichung metropolitan area, and 0.6%-
3.9% in the Kaohsiung metropolitan area.

3. Result Promotion and Benefits

(1) By connecting the relevant traffic air pollution
reduction management strategies in the
"Proposal of Action Plan for Air Pollution
Prevention and Control” and "Transportation
Police White Paper-Green Transport Separate
Volume," traffic management measures
for improving air quality can be provided
to central/local transportation competent
authorities to suit local conditions, as well
as improve regional traffic environment, air
quality, and public health.
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(2)

Two workshops to promote 3-year research
results were held in October 2022.
Management strategies for reducing traffic
air pollution were shared and exchanged with
experts and scholars from central and local
transportation and environmental protection
units. This will prompt the units involved to
incorporate traffic air pollution reduction
mindset into planning consideration. Following
the meeting, it was discovered that 92% of the
attendees were satisfied with the workshop
themes.

Summary of Research Results
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Short-term : Implementation
within 1-2 years

‘Mid-term : At least 3-4 years for ‘
the laws and technical
_adjustments

Long-term : More than 5 years
due to public communication
and feasibility assessment

Integrate bus routes and optimization of
bus schedule
Strengthen public transportation transfer
models
| Shared models combine with public
transport discounts

Expansion of charging parking fee zones
in metropolitan

Work with schools and businesses to
reduce free parking spaces

Plan to reduce roadside parking spaces
in downtown

Enhanced pedestrian and bicycle
network

Prompt local government to
planning and implementation of low
carbon emission zone

Increase the cost of high-polluting
vehicles through taxes and fees, and
accelerate the replacing

Reserve a certain percentage of shared or
electric vehicle parking spaces

| Increasing Parking rates in downtown |

Strengthen public air pollution
awareness education
Provide subsidies for EV and increase
charging facilities
Discussion on the promotion mechanism
of low carbon emission zone

Expand the scope and strengthen the
intensity of air quality maintenance
zones

Consider incorporating vehicle
volume control and assess the
feasibility of tightening vehicle

ownership conditions

Promoting low carbon emission zone
legislative process and demonstration
plans
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5. Research Result Report
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3 Research and Analysis on Applying Traffic

Management Strategies to Reduce Traffic
Air Pollution in Metropolitan Areas (3/3)
(Scheduled to be published in August 2023)
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1.  Project Overview

The highway system is the transportation subsystem
with the most direct impact on people’s daily lives.
However, in light of climate change and adaptation,
Taiwan's highway system planning mechanism and
relevant regulations are insufficient. The ability to deal
with extreme events in the future can be improved
if the concept of climate change and adaptation is
incorporated into highway planning. Engineering planning
and subsequent care and management regarding the
lifecycle of highway facilities should be discussed
during the planning phase (including new constructions
and reconstructions) in order to increase the highway
system’s adaptability to the climate change environment.
Therefore, the plan has completed the "Highway System
in Response to Climate Change and Adaptation Guide,”
which will help dedicated competent authorities within
the highway system and practitioners incorporate climate
change and adaptation concepts more comprehensively
and systematically during the planning stage. This
will facilitate further discussions of relevant norms
and operating procedures, thereby improving Taiwan's
adaptive capability under climate change and constructing
a climatic resilient highway system.

2. Research Results

(1) IPCC AR6 Working Group | Report (2021),
Working Group |l Report (2022), 1ISO14090
Governing Principles for Climate Change,
1SO14091 Guidelines for Climate Change Risk
Assessment, and International Transportation
Adaptation Promotion have all been completed,
as the collection and analysis of foreign
transportation system adaptation development
trends. Subordinate agencies [(institutions) use
them as references and for applications.

(2)  As relevant references, practices for
strengthening adaptive capability during the
foreign highway system planning stage have
been collected. Adaptation recommendations
during the domestic highway system planning
stage, as well as mechanisms for integrating
cross-transportation system strengthening
adaptation interfaces have been formulated.
Practices for improving adaptive capability
during the planning stage of a highway system
have been completed.

(3) Guidelines for highway system adaptation
in response to climate change have been
completed, and they can be used as a
reference and for application by highway
system competent authorities in order to
improve highway system resilience and
mitigate climate change harm.
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3.

Result Promotion and Benefits

(1)

(2)

(3)

The dissertation paper "A preliminary study
on adaptive capability methods during the
highway system planning stage” was published
in the "Chinese Institute of Transportation
2022 Annual Conference and International
Seminar on Dissertation Papers” (December 1
and December 2, 2022).

Two educational training sessions on climate
change adaptation related professional
knowledge have been completed: "Sharing of
Climate Change Adaptation Information and
Formulation of Action Plan for Adaptation™
(May 26, 2022) and “Transportation System
in Response to the Development Trend of
Climate Change Adaptation and Practices for
Strengthening Adaptative Capacity of Highway
System™ (September 15, 2022). In conjunction
with the new phase of the National Adaptation
Action Plan, the auxiliary transportation
facility management agency (institution)
develops relevant adaptation action plans
and strengthens its grasp of the spirit of the
transportation system's adaptation to climate
change, further applying adaptation knowledge
in adaptative business promotions; according
to a satisfaction survey, educational training
satisfaction is 100% and 93%, respectively.

A seminar on "Highway Planning and
Adaptative Capability Guide (October 13, 2022)"
was held with experts and scholars. Experts
and scholars were invited to collaborate on
the architecture and content of the adaptation
guide. Domestic practical case operations and
explanations were also provided in the hopes
of assisting and guiding agencies in developing
a deeper adaptive understanding, which will
aid in the implementation and application of
subsequent adaptation work.
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4, AT RIEEREE 4. Summary of Research Results
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Purpose, Scope, and Objects
1 Guideline Definition, basic Concepts
The latest trends in Climate Change Adaptation

Guidance Structure

2 The Impact of Climate Climate Change Estimation Information in Talwan
ChanggyosrtleHn-llghway The Impact of Climate Change on Highway System

Framework for Integrating the Adaptation Concept into Highway
) System Planning Operations Process
3 DG 1ststage : Data Collection and Analysis related to Climate Change
Mechanism in Highway 5nd stage: Climate Risk Factors A :
System Planning Stage stage: Climate Risk Factors Assessment
3rd stage : Implement on Climate Change Risk assessment
Review of the key Concepts

Method of . . e
4 Strengtheningin Analysis Method of Climate Shock Chain in Highway System
Highway System Methodology for Climate Risk Assessment of Highway System
Planning Stage Adaptation options for highway systems in response to climate change
shocks

Approaches to Decision Making in the Face of High Uncertainty
Review of the key Concepts

5 Conclusions Concluding remarks and providing learning resources

5. HARRRIRE 5. Research Result Report
A A | S o o A Study of Enhancing Highway System’s
° AR A AR B B2 FERE D < R Adaptive Capability in the Planning Phase (2/2)
= (2/2) (FBEH11248H HhR ) (Scheduled to be published in August 2023)
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Deepen Transportation Safety
Management

(1) Research on the Railway Safety Management
System Self-assessment Criteria and
Supervision Inspection Mechanism

1.  Project Overview

The plan reviews foreign railways and the civil
aviation industry’'s SMS evaluation mechanisms, criteria,
and tools to compile a self-assessment and supervisory
inspection mechanism for implementation by operational
institutions and supervision agencies. In addition, in
reference to references and research results over the
past few years, 36 assessment criteria, more detailed
preliminary inspection tools, self-assessments, and
effective inspection tools. Operational institutions can
use the criteria and tools to evaluate the conformity
and validity of their own SMS, while refining their SMS.
The Railway Bureau uses the same criteria and tools to
inspect whether or not the operational mechanism’'s SMS
conforms to laws and regulations and whether or not
the self-assessment results are true, with suggestions
provided.

2. Research Results

(1) Taking into consideration foreign experiences
and Taiwan's existing mechanisms, the SMS
evaluation mechanism has been developed,
inclusion supervisory inspections (preliminary
inspection and validity inspection], as well as
operational institution self-assessments.

(2)  While verifying the evaluation mechanisms,
the plan has also developed more specific
evaluation criteria for compliance by
supervisory agencies and operational
institutions.

(3) Based on assessment criteria, evaluation
tools for use by supervisory agencies
and operational mechanisms have been
developed. To facilitate application in practical
SMS evaluation operations by supervisory
agencies and operational mechanisms’ safety
management departments.

3. Result Promotion and Benefits

(1) Four education training sessions have been
conducted in order to explain the plan’s
evaluation mechanisms, criteria, and tools to
railway supervisory agencies and operational
institutions, as well as train seed personnel to
facilitate the future implementation of the SMS
evaluation mechanism.

(2) It shall serve as a reference for domestic
railway operational institutions to gain insight
into the SMS promotion gap and the degree of
implementation, thereby serving as a basis for
formulating improvement strategies.
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(3) FHEBF/H2ER] » AR SMSHE SR (3)  Through evaluation criteria, examine the
. . - SMS promotion gap, thereby strengthening
A RBLGRcEE R B E RS

the focus of parodic inceptions by railway

ZE%E ° supervisory institutions.
(4)  Assists railway operational institutions in
p
(4) Tﬁﬁﬂﬁkﬁ%giﬁ*ﬁ?eﬁﬁé%ﬁi%ﬁ enhancing the operational standards of the
T/E¥7J<5E . safety management system.
pii=3
4, WRFTRLRIGERSE 4. Summary of Research Results
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RESMSHITFMAES "ASEH. 4—[ LTI
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Supervisory agency conducts “preliminary Operator develops/revises SMS
assessment” before aceepting SMS manual (manual, procedures, etc.)

Checkif the SMS manual satisfies the statutany : =
requirements for SMS before accepting SMS [ Operatorconducts intemal au dit ]

manual frorm railway operators
1 Operator conducts
“self-assessment® Menthly/ guarter]

I S ;
. Befora accepting. .
After operator operates SMS (and improve N >
. . \%wden cess @
the maturity), supervisory agency conducts =
“effectiveness-inspection” inthe regular or RN R R $ g
nonscheduled inspections g
sl
3
&
BEER o
Supervisory ‘agencyiconductsi“follow:upiinspectionjas needed Itis suggested that %
Check if the situation conforms to SMS manual and related T . EE—
operate the in on-site

The need oftools can be evaluated aft er it practices.

FESMS B 1 B B IR B M 2248

Railway SMS self-assessment and supervisory inspection mechanism architecture in Taiwan

94 ZREESMFATTET111ESESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



£ R2BE O B
- 32 Bt BACERREE (EBTERM MEzEEER=2)) O 25
FHR T AR AR - AL A RN A ASH R HRAAEL - H
1. o
2 HEAND Pls|o|E BRRELH © SHARRRA © L
N RARRELAWH SANMARANSE | | | | 27
N s | MR mE e s Fa B 2 an ® RIS KT
AR AR SR A A AR A - ®
LR =
A AR _ &
R L I SRS ¥ -
2, ERTE =
ATILIBER | o p s must R RMART @FUH T8 R 8
RFRE .. | R A RABA R TR B S TR L G
f £ A B L. 2
R % 5N - R o] T T g
L1 ERE - B T YT T &
N Present . ) . It DL 1Y 0 42
12 2 TERRIAR D fiﬁﬁmnnﬂmmM(m\mam ETUT T D toolrinipnio
L3 #@xf (R & I ITTITrTE
R = 1. 4 - mATEH . (HS)
21 EaEmEEE T ERAARAEARHETOR, RAFAEAARS AGA | (4%)
22 MR Sufble | K84 :
GAE) | v eRRT FEERAR A FEEAARE R WA - AR
PR P
31 RBAE ( Gperating | B P (&%)
A M- i v i ik -
2 wn s mme] | e MO KRB TN A TS 50T
33 s w s O] | RN | paEn Rk R fmets - gt aan - | (8%

34 REFE (o ir el
35 dmteni (MR RN MHZERFRZAR)
LR 237 ]
A1 R F MM (RS RIRR] B E B R A=)
42 G itiRthibsrkag (s ir e aanl R EEFHe-(2)
A S e R ) B

R EESMS B =B MM E R T A5

Railway SMS self-assessment and examples of validity inspection tools in Taiwan

5. MR RIRE 5. Research Result Report
W S AR SN A A = . A Study on Improving 12 Key Elements in
= = s =
° *ﬁﬁﬁﬁﬁ%gfﬂ%%ﬁ']Zglﬁgﬁfﬁ Railway Safety Management System - the
eS| 2T (111E58 HBik) ° Development of Practical Operation Guidelines
(Published in May 2022)
L ﬁﬁﬁ%%fg%ﬁﬁgigzp{ﬁﬁﬁugﬁ% . Research on Railway Safety Management
FBA A | o o Security Self-assessment Criteria and
R 2B (1126258 HiAR) Supervisory Inspection Mechanism (Published
in May 2023)
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1.  Project Overview

In order to assist technology R&D operators in
integrating active the active warning assist system for
large vehicles, establishing certification and verification
regulations, providing operational opportunities, and
promoting the development of the Advanced Driver
Assistance System, ADAS industry in order to enhance
vehicle travel safety. Therefore, the "Evaluation of the Trial
Operation of Large Vehicles Installed with Active Warning
Assist System' scientific research plan (2021-2024).The
plan is a sub-plan of the scientific research plan. The
objective is to evaluate the effectiveness of the actual
application on roads after installing the active warning
assist system on large vehicles during trial operations.

The current year is the second year of the plan
spanning 2021~2024. With the use effectiveness evaluation
architecture (including effectiveness evaluation data
requirements, plan collection, indicator architecture, etc.)
established in 2021 (in the first year), in 2022, the use
effectiveness evaluation methods (establishing sampling
methods, the definition of subjects, experimental
design, experimental procedures, data analysis, and
statistical methods) were designed in accordance
with the effectiveness evaluation requirements of "the
MOTC Active Warning Assist System Installed on Large
Vehicles.” In addition, in conjunction with equipment R&D,
installation schedule, relevant investigations and data
collection procedures were launched. From 2023 to 2024,
trial operation effectiveness evaluations and 4-year plan
results were compiled.

2. Research Results

(1) Evaluation Methods of the Trial Operation of
Large Vehicles Installed with Active Warning
Assist System.

(2)  The establishment of effectiveness evaluation
data requirements and plan collection has
been completed.

3. Result Promotion and Benefits

(1) Provide planning of the effectiveness
evaluation architecture for the MOTC scientific
research plan in the subsequent year
(2022~2024).

(2)  Provide MOTC subsidy recipients' plan
compliance implementation matters included
in the "Guidelines for Subsidizing Installation
of Active Warning Assist System on Large
Vehicles.”
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4. Summary of Research Results
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Effectiveness Evaluation Indicators

1.Products performance
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Effectiveness Evaluation Indicator Framework Diagram
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5. Research Result Report

. Evaluation of the Trial Operation of Large
Vehicles Installed with Active Warning Assist
System (1/4): Evaluation Framework Planning
(Submitted to the Ministry of Transportation
and Communications in August 2022)

(I11) The Promotion of "Traffic Safety Engineering
Design Guidance for Intersection Based on
Accident Types (2/3)"- Special Municipality ()

1. Project Overview

The "examples of accident-type oriented intersection
traffic engineering design” were initially completed by
the Institute of Transportation in 2020. Examples of
traffic engineering improvement design for different
accident types have been compiled and directly applied for
improving specific accident types at intersections using
common accident types at intersections and application
targets.To reduce the number of domestic road accidents,
the plan has promoted the use of research result
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design examples to train transportation engineering
practitioners of transportation competent authorities in
the application situations of various design examples, as
well as a whole set of operational procedures related to
transportation diagnostics. In turn, assistance is provided
to the road competent authorities at all levels in order to
improve the technical standards of accident-prone road
section improvement. In turn, the overall transportation
engineering environment can be pushed toward greater
safety and usability.

2. Research Results

(1) This plan has promoted the use of past
examples of accident-prone intersection
improvement design in order to train
transportation engineering practitioners
from transportation competent authorities.
Relevant personnel will be familiarized with
the application situations of various design
examples, as well as accident diagnostics
related operational procedures, thereby
improving the transportation engineering
environment’s safety standards.

(2] Analysis and preliminary improvement plans
were carried out in conjunction with the
“Improvement Plan for the 40th Accident-
prone Road Sections,” including Keelung City,
Hsinchu City, Chiayi City, Hsinchu County,
Miaoli County, Nantou County, Changhua
County, and Chiayi County. Furthermore, the
improvement plans for assisting improvement
demonstration sites were discussed during
site investigation review meetings.

(3) In general, the improvement items for the
demonstration sites include appropriate lane
configurations and guides, narrowing overly
large intersections, improving flow routes,
and providing appropriate pedestrian crossing
spaces.

3. Result Promotion and Benefits

(1) The "40th Improvement Plan for Accident-
prone Road Sections in Taiwan"” has been
incorporated into the plan for the formulated
demonstration improvement sites in eight
counties and cities. Transportation engineering
improvements were made. Improvement
construction was completed in stages in 2023
to significantly improve local traffic safety.

(2) From June 22 to July 1, 2022, six education
training seminars were held in Keelung City,
Hsinchu City, Chiayi City, Miaoli County, Nantou
County, and Changhua County. Transportation
engineering practitioners from transportation
competent authorities received training to
become acquainted with the application
situations of various design examples, as well
as accident diagnostics related operational
procedures, thereby improving the safety
standards of the transportation engineering
environment.
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L, TARRREBERE (B X&EM) 4. Summary of Research Results (Figures and
Tables)
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Collision composition of Ren-yi Road and Ai-san Road, Renai District, Keelung City

Driving guide line in
intersection

REEs|R

The sign of lanes
designated for specific
directions ahead
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Schematic diagram of research and improvement of Ren-yi Road and Ai-san Road,
Renai District, Keelung City.

5. MIERRRRE 5. Research Result Report

. Research Verification and Promotion of
Locomotive Traffic Safety Engineering Design
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u'l'jj_/fﬁﬂ'j'b Mu_v_/\jz&)?j ( 10755'56)% H:l' Me-jthodsz\év;tsli Mixed Flow Situations (Published
in June
hiz )
3 Examples of Intersection Traffic Engineering
SE LA 37 < > Design Examples with Mixed Flow Situations
e RBRAEEMBEEOIEITIZEHRTEM . .
(Published in March 2018)
( 10755'53% Hjmi) . Examples of Intersection Traffic Engineering
N N N Design Examples with Mixed Flow Situations
N=IAN N
© EREMNEOEREBE TR0 (1/4) (Published in November 2018)
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. Examples of Intersection Traffic Engineering
Design Examples with Mixed Flow Situations
(2/4) (Published in December 2019)

3 Examples of Intersection Traffic Engineering
Design Examples with Mixed Flow Situations
(3/4) (Published in October 2020)

. Research on Examples of Accident-oriented
Intersection Transportation Engineering
Design (Published in July 2021)

. The promotion of "Traffic Safety Engineering
Design Guidance for Intersection Based on
Accident Types (1/3)"-Special Municipality
(Published in July 2022)

. The Promotion of "Traffic Safety Engineering
Design Guidance for Intersection Based on
Accident Types (2/3)"-Special Municipality
(Published in July 2023)

1.  Project Overview

With Taiwan's economic development, changing
peripheral road land use and industrial activities,
road construction, traffic conditions, and traffic flows
continue to shift. As a result, to maintain road safety
and effectiveness, as well as to continue to improve
road traffic facilities in response to changes in the road
environment and traffic conditions. The Taiwan Ministry
of Transportation and Communications identifies the
Improvement Plan for Accident-prone Road Sections as a
critical task for improving road safety every year.

The "Improvement Plan for Road Traffic Order
and Traffic Safety” of the Executive Yuan serves as the
foundation for this plan. The Ministry of Transportation
and Communications has designated it as a long-term
task, with the Institute of Transportation committed to
launching the first phase of the plan in 1980. As of 2022,
39 phases had been completed, and report formulation
and implementation were still ongoing.

This plan focuses on accident-prone road sections
within the jurisdictions of the county and city governments
as the improvement scope. Beginning the 37th phase,
the Ministry of Transportation and Communications
has introduced a pertinent subsidy fund mechanism
to guide the improvement. Combining the "Examples
of Intersection Traffic Engineering Design Based on
Accident Types” series of research results of the Ministry
of Transportation from 2018 to 2020, as well as the
Promotion of "Traffic Safety Engineering Design Guidance
for Intersection Based on Accident Types (1/3)"-Special
Municipality” in 2021, the road competent authorities
are committed to enhancing accident-prone road section
improvement technological capabilities. In addition,
beginning with the 39th phase of the plan, counties and
cities can log in to the MOTC's road safety information
platform to select 20 accident-prone road sections and
download relevant data to assist them in reporting on
road safety. The Institute of Transportation has been
tasked with developing operational examples for county
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and city governments to use as references for road
conditions, traffic characteristics, accident records, and
other requirements to list improvement locations. A plan
for improvement will be proposed and submitted to the
Institute of Transportation for compilation. In addition,
beginning with the 40th phase of the plan, the Institute
of Transportation has combined accident collision type
intersection design examples to promote demonstration
plans, the North Center for Transportation Research and
Development, the "Improvement Plan for Road Traffic
Order and Traffic Safety” promulgated by the MOTC road
safety committee, etc., to assist the counties and cities
in road safety reports on how to increase road safety
improvement momentum.

2. Research Results

(1) Over the years, Taiwanese road traffic accident
data has been collected and analyzed,
including the number of accidents on accident-
prone roads, the number of fatalities, and the
number of injuries.

(2) The investigation into accident-prone road
sections has been completed. Improvement
plans have been submitted to the ministry
for approval in the form of reports and have
been sent to the respective road competent
authorities for implementation.

3. Result Promotion and Benefits

(1) The 40th Improvement Plan for Accident-prone
Road Sections in Taiwan has incorporated
64 improvement locations in respective
counties and cities. The tentative total budget
for improvement is NT$26,688,057, with the
average improvement funding for each location
for a total of NT$417,000.

(2)  Through the "Examples of Intersection
Traffic Engineering Design Based on
Accident Types,” "The Promotion of "Traffic
Safety Engineering Design Guidance for
Intersection Based on Accident Types,” and
“"Implement the Service Upgrade 2.0 Project
for the Regional Transportation Research
and Development Center” designated plan
promotions, the Institution of Transportation’s
traffic engineering technology development
plan related results over the years have been
promoted to first-line traffic engineering
practitioners, thereby substantively assisting
in improving accident-prone intersections and
further refining the technologies for improving
accident-prone road sections.Overall, the
benefit of achieving the central and local
governments' collaboration to improve road
traffic safety and reduce traffic accident
casualties can be achieved.
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4, AT RIEEREE 4. Summary of Research Results
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5. AR RFES 5. Research Result Report

o ZEISHAEEME S EFRRRNETE
(MMOFE7B HER) -
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(M128E78 £k ) -

The 38th Phase of the Improvement Plan
for Accident-prone Road Sections in Taiwan
(Published in July 2021).

The 39th Phase of the Improvement Plan
for Accident-prone Road Sections in Taiwan
(Published in July 2022).

The 40th Phase of the Improvement Plan
for Accident-prone Road Sections in Taiwan
(Published in July 2023).
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Promote the Innovative Application
of Transportation Technology and
Industrial Development

(1) Construction of 5G intelligent transportation
digital nerve center (2/2) - System prototype
development and verification implementation

1. Project Overview

The Institute of Transportation has been tasked to
co-formulate the "Plan for Promoting the Efficiency and
Safety of Smart Transportation Services” (By Letter of
Yuan-Tai-Ke-Hui-Zi No. 1090098342 of the Executive Yuan
on September 3, 2020) in accordance with the "Digital
Nation Innovative Economic Development Plan,” "Taiwan
5G Action Plan,” and other major policy implementation
focuses. The plan runs from 2021 to August 2025.
Construction of 5G intelligent transportation digital nerve
center planning and implementation and other plan
series. In continuation of the overall planning and idea
development in 2021, this plan uses 5G in conjunction with
AloT and other innovative technologies to complete an
integrated analysis of the highway transportation network
through collection, integration, and massive computing.
People and traffic flow, public transportation, traffic signal
status, and other real-time statuses were monitored
across multiple platforms. In addition, the communication
protocol and control of existing transportation control
systems, as well as how to connect seamlessly with
international mainstream vehicle-to-everything (V2X]
protocol standards, were discussed in light of the 5G
communication environment and diverse intelligent
transportation application requirements and challenges.
In addition, during the pre-planning period of 2021, the
verification and implementation concepts for intelligent
signal control systems for police and fire protection and
disaster prevention and rescue vehicles at demonstration
sites were planned. This ensures that emergency vehicles
have priority for safe passage at intersections, thereby
advancing urban smart mobility's core technologies and
innovative application services.

2. Research Results

(1) At the digital nerve center implementation
demonstration sites of intelligent
transportation, equipment deployment
operations have been completed. The
development of a library of reproducibility
and non-reproducibility traffic congestion
probability prediction models and a knowledge
base related to public transportation
management were developed. In addition,
the intelligent transportation digital nerve
prototype system has been developed
through the collection and analysis of real-
time transportation information from the
demonstration site, as well as the use of
digital twin technology.

(2)  Verification and implementation of the
intelligent signal control systems for
emergency rescue vehicles have been
concluded (verification and implementation
of the Shuinan Economic and Trade Park in
Taichung City).

(3)  The second phase of the review of the Urban
Traffic Control Protocol Version 3.0 in response
to 5G V2X and A.l. requirements (including
Changeable Message Sign (CMS), automatic
vehicle recognition (eTag and AVI), and “signal
control messages” that operate with the
Light Rail Transit priority signals) has been
completed.
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3.

4.

Result Promotion and Benefits

(1)

(2)

(3)

The "Urban Traffic Control Protocol Version
3.0 Review Results” Exchange Seminar was
held on November 8, 2022. People from all
sides were invited to discuss the results of
the review of the new and existing issues of
Urban Traffic Control Protocol Version 3.0,
in the hopes that the protocol can keep up
with the times. Under the spirit of forward
compatibility, future urban smart mobility
can support a variety of innovative application
services.

The "Construction of 5G intelligent
transportation digital nerve center (2/2)
- System prototype development and
verification implementation™ Result exchange,
Symposium, and Technical Seminar was held
on November 10, 2022. Director-general and
deputy director-general of the Transportation
Bureau in six special municipalities, as well
as various transportation management and
practical application units in Taiwan, shared
and discussed the implementation results
at the seminar. The plan's major research
results and application experience were then
promoted.

Two articles of relevant research planning
results were published in "The 2022
International Conference and Annual Meeting
of the Chinese Institute of Transportation”
to facilitate comprehension, discussion, and
application by people from all sides.

Summary of Research Results

IR RIS

AT R A R AR

BREBEF
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(2/2) -REgERIBEREE
(1125E6 B R )

5

Research Result Report

Construction of 5G intelligent transportation
digital nerve center (2/2) - System prototype
development and verification implementation
(Published in June 2023)
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(Il A Discussion of the Artificial Intelligence V2X
Signal Control Model

1. Plan Overview

In recent years, artificial intelligence has progressed
by leaps and bounds, with the rapid development of
numerous software and hardware field applications.
Future applications of artificial intelligence, image
recognition, Information and Communication Technology
(ICT), vehicle-to-vehicle (V2X], and 5G technology are
especially helpful for alleviating the public's transport
pain point as a result of insufficiently intelligent
traffic signal control. The Institute of Transportation
conducted a study titled "Proposal for the efficiency of
intelligent transportation service series and the safety
of V2X." Prioritized for discussion are Taiwan's urban
transportation signal control and V2X integration, which
provide dynamic information of real-time signals to
various vehicles to create a safe, priority at intersections,
energy-efficient road traffic environment. The Ministry
of Transportation and Communications’ "Proposal for an
Intelligent Transportation Open Test Field in Danhai New
Town" is founded on the Ministry of Transportation’'s V2X
research series. In addition to addressing signal control
and cellular vehicle-to-everything (C-V2X] integration
protocol needs, the SAE standards serve as a reference
for the development of the "Standards for Signal
Controller and V2X Roadside ICT." In addition, "Research
on Applied Artificial Intelligence in Transportation Data
Collection and Signal Control” planned to implement
Imitation Learning (IL) and signal “cycle"-based artificial
intelligence reinforced learning (RL) signal control by
2020. In Taoyuan City, there are also domestic academic
research and implementation cases. This plan has
imported artificial intelligence to strengthen learning
depth and confirm the application of "model-free” and
V2X technology in traffic signal control under Deep
Deterministic Policy Gradient (DDPG) and Proximal Policy
Optimization (PPO) in traffic signal control. In addition,
through actual traffic flow data at the experimental fields,
training learning and quantitative performance analysis
have been carried out in a simulation environment.

2. Research Results

(1) A traffic survey, simulation model construction,
calibration, and estimation were completed
in collaboration with Taipei City Government,
Tainan City Government, and Kaohsiung City
Government for three experimental fields:
"Jhongshan N. Road-Dexing E. Road” multi-
intersection main line, "Provincial Highway
86-19 Jia" single-intersection, and "Tai
88 Fengshan Exit" (Guopi Road-Fongding
Road). Furthermore, artificial intelligence
has improved the learning signal control
model's learning training, simulation test, and
performance analysis.
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(2) BIEEERREN AR 0 IKNE IS (2]  According to simulation test results, artificial

intelligence strengthened learning (DDPG and

iﬁ ﬁ @' ﬁﬁ— Eﬁ §+ A = B= =N gﬁ 'ﬂ: == jj PPO] based on different field characteristics
(DDPGE@PPO) Fgﬂqj\j—ftbﬁgz—ﬂfi can improve existing traffic performance to
varying degrees, indicating DDPG's potential
}_‘_B/JEQEEE/EXL/»J)& Z87~DDPG and feasibility in strengthening learning signal
N — control.

BB B SRS IEHIRB DB AT -
(3) To extract V2X data characteristics, which
(3) FXFSMEEAK (CNN) AAEEEE serve as strong learning data input, the

convolutional neural network (CNN) structure

B ERNERSR > EMIFRRIEE is used. The experimental results show that
E‘E’\Jié*#i@]\ , ﬁ’ﬁfnw/nu%, B~ 0 L V?X dlata htasltgetpotential to improve learning
BB R R B E Y R 5 R

BIRIRAVE S -

3. FRRHEEEWER 3. Result Promotion and Benefits

7\5/\‘\1 11 E1 1 ﬁ 18 El £Ei21 El ﬁ%%?ﬁﬁiﬁﬁ . The coun.ty 'and city governments, academia, an.d

industry were invited to promote the research results in

T~ Bilr SR EZER 2 }\_L@%/\ =2 K this plan through result sharing on November 18 and 21,

NPT N N N ane 2022. On November 22, 2022, education training was held.
HEATTEATTER - WHI11E11F 2285

HHEBER -

4L, TR RBERE 4.  Summary of Research Results
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Taipei City Experimental Field and Learning Signal Control Model Strengthened through Artificial Intelligence and Training

5. MRk R#ESE 5. Research Result Report

> g PE=23 £ drn s . A Discussion on the Signal Control Model of
© REALRBSBRZRESEHR Taiwan's Al V2X [Published in May 2023).
By (12858 HhR) -
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(N Applying Artificial Intelligent Method for
Exploring Risk-prone Road Section (2/4) -
Driving Behavior Analysis and Image Recognition
Technique Development for Aberrant Events

1.  Project Overview

Advanced Driver Assistance Systems (ADAS]
have become increasingly common in recent years. An
increasing number of transportation companies have
installed ADAS-related equipment in their vehicles to
alert drivers to potentially hazardous situations and assist
them in avoiding collisions. This 4-year plan and freeway
bus operators have collaborated to collect massive
driving images, driver behaviors, and driving safety
warning records in order to optimize the application of
ADAS system in safety analysis. In addition to analyzing
image recognition technology to analyze vehicles,
aberrant events inside vehicles, and find aberrant events
that actually pose safety risks from a large number of
warnings, the hot zone where aberrant events occur
from a spatial standpoint was discussed. Plans for
behavior-oriented high-risk road section improvement
were developed and integrated into safety management
systems (transportation operators).

In the plan’s first year (2021), image recognition
technology for abnormal events was developed. Only 23%
of aberrant events were discovered from 2,531 ADAS
warnings using actual driving images of freeway buses
outside vehicles and ADAS warnings as the basis. In the
second year of the plan, images of vehicles inside vehicles
were further integrated to develop aberrant event image
recognition technology inside cars, observe drivers’
hands, heads, and trunk dynamics, thereby analyzing
potential distracting behaviors and the impact of various
ADAS warnings and aberrant events while driving.
Research results can help transportation operators gain
insight into the behavioral characteristics of drivers and
accidents, allowing them to take appropriate actions and
solve problems.

2. Research Results

(4)  Collaborate with highway bus operators to
collect images inside and outside vehicles,
driver behaviors, ADAS warning events, and
other data. The Institute of Transportation has
established a four-year plan for collecting
natural driver data.

(5]  To investigate potential distractive behaviors of
drivers and the impact of potential distractive
behaviors on aberrant events, image
recognition technology for aberrant events
while driving in vehicles has been developed.

(6) Integrate images from inside and outside
vehicles, driver behaviors, ADAS warning
events, external road geometry, environmental
data, and potential distractive behaviors of
drivers, and investigate the characteristics of
frequent occurrences of aberrant events.
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Result Promotion and Benefits

(1) Image recognition technology's phasal results
have been applied to detect anomalous events
both inside and outside of vehicles. The
characteristics of frequent occurrences of
aberrant events have been analyzed to serve
as a reference for automobile transportation
operators and a foundation for developing
other safety improvement strategies.

(2)  Participated in the digital transformation of
the automobile transportation industry and
a seminar for transportation safety scholars
and experts; invited competent authorities and
transportation operators to participate; and
promoted the plan research results on January
18, 2023.

Summary of Research Results

» ERAILZE2HEMEESERE
B (1/4) -BEATRENWHT AL E S
EESMAEEHEMERE (11146
A HR)

s EBREAILZEZ2EITHRES ERE
B (2/4) -BEREFFHEEIHEE
MoBERzE (112853 HAR) -

Research Result Report

. Applying Artificial Intelligent Method for
Exploring Risk-prone Road Section (1/4)
- Driving Behavior Analysis and Image
Recognition Technique Development for
Aberrant Events (Published in June 2022)

. Applying Artificial Intelligent Method for
Exploring Risk-prone Road Section (1/4)
- Driving Behavior Analysis and Image
Recognition Technique Development for
Aberrant Events (Published in May 2023)

108 ZBEBEMFAITER111EEESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



() LA AR A B REN BN A
MBIESEEAIK (2/3) —3E5)ﬁ.:M[:E"IZI

1. EtE8k

PDIFEOBL2REERITERZEW
BER o AT RBRBEEIN IR > &
ERAM (UAV) ZEHEZELATEE (Al)
MRPEEEM - BEOTA s EmRER&a
BRI ER  BABREIITEOSZR

XL@I%Z%,.&&*”%\' » IR E B R
R o ReTERI0-112G3F B R 20 B
FEFRNE BRItk AT T H » BREITRIES LSRR
FHE - WRIBLRE BRI EITON MRt
FBUTEERZE 2 K ©

2. WIERR
(1) EYHERRMT I E > AR E
BEARBERE > XHIEFITAE
Al N MEIEBITESEBR ~ EiRE8
ERA I REEITHTSE ©
(2) DITERBEEBAENTS / EE R A B THAE
W ERAEEERBES  FBEEAE

TRINREFHA

(3) BAAMRE ~ Frdem ~ EPHEIEL
E13mE N - E1T THAEFGRE, &
FIESREMERE Q=B EZE ) MIREE
BIFFTE - RVHERERERAT R A
HEESN > W DT ERBEHT B AHEITh

o

\IID

E?&@n‘

(4) FEEE™ ~ 7T ~ mR%K ~ #1L5&K
BB SEREVETON » LiRH
DITE LR R 5 BUS R E R Z K O
AR

3. PRRHEEREWES

(1) 2Rk " AEEE, & "TIERERESMEEA
FREEE MIAKLERHTE > 1513
BRI A T ERHE M ’\E%,m)% #rde
™~ ZERWEE - PUETREROXK

= o

=]

(IV) Application Scenarios and Pilot Run of Vehicle
and Pedestrians Traffic Flow Information Using
UAV Aerial Videography (2/3) - Non-signalized
Intersections

1.  Project Overview

Previously, improving traffic safety meant analyzing
accident data after the fact. In recent years, the Institute of
Transportation has developed traffic conflict analysis tools
that, when combined with UAV aerial photography and
artificial intelligence (Al) image recognition technology,
automatically convert pedestrians at intersections and
vehicle flow images into trajectory data. In order to
prevent accidents from occurring, software is used to
analyze the venues and patterns of intersections prone to
traffic accidents. This is the second year of a three-year
plan between 2021 and 2023 to apply and validate analysis
tools. In addition to the two pilot test projects, four
accident-prone intersections were chosen for analysis and
will serve as a reference for local governments to improve
intersections in the future.

2. Research Results

(1) In terms of object detection technology, aerial
videos were compressed to reduce processing
time and conduct research on pedestrian
detection, bicycle classification status, and
vehicle detection frame deflection issues.

(2) Upgrades to the software optimization
trajectory/vehicle speed drawing function,
conflict hot zone image supposition, and
conflict video playback function have all been
analyzed.

(3] 13 roads/intersections have been chosen in
collaboration with the Directorate General of
Highways, MOTC, New Taipei City, and Taichung
City to carry out pilot test projects, namely
“right turn conflict” and “non-signalized road/
intersection stop and yield conflict.” Relevant
functions have been added to the analysis
software in addition to proposing risk driver
behaviors and determining logic.

(4)  Four accident-prone roads/intersections were
chosen for analysis by Keelung City, Hsinchu
County, Miaoli County, and Changhua County.
Local governments have been given analysis
data to use as a reference for future road/
intersection improvements.

3. Result Promotion and Benefits

(1) Two pilot test projects have been completed:
“right turn conflict” and "non-signalized
road/intersection stop and yield conflict.”
The analysis data of 13 roads/intersections
was provided to the Directorate General
of Highways, MOTC, New Taipei City, and
Taichung City for reference and subsequent
improvement.
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A traffic conflict analysis of four accident-prone
roads/intersections has been completed. The

(2) SERRLEE SR O BEIRON I (2]

Tm{ﬁ/\j‘ﬁ:é*‘l»ﬁiﬁ(ﬁ%ﬁzﬁi Tﬁ/r/]—’@’% ® analysis data has been provided as a reference
**EESIT? N ?/’ﬂ-/: 'T? 1§”\,\ E&iﬂﬂ | Z{ZK for future 'road/|r.1tersect|on improvements in

Keelung City, Hsinchu County, and Changhua
B o County.

(3)  On October 27, 2022, the proposal's result
presentation and education training seminar

(3) MMMEI10B 27T PHIE AL R KR
HE BT TEIERE -

4, AR RBERE 4.

were held to advocate for research results.

Summary of Research Results
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5. HARRRIRE 5. Research Result Report
° 3B 3R 2 8 B & I8 A R B e B BR A AT . The Development and Application of Road

Traffic Flow and Accident Risk Detection and

TEZRERER (1084118 Hhk)

BE O AMRB IR S S B2 D AT LT
FAEE (109478 HhR )

B OGBSI RBERIITZ
ZBIERELEE (1M0F7HHR)

Dl AR A B RBENERE
RARBEAALEAIE (1/3) -ByH4F
AEREE (1MMESBHER) -

Dl AR A B RBI BN ERE
HHRBER SRR (2/3) -FE5EES
L0 (112858 Hik)

Analysis Tools (Published in November 2019)

Road/intersection UAV Traffic Photography
and Conflict Analysis Technology Development
(Published in July 2020)

The Case Application and Comparison of Road/
intersection Overhead Photography in Traffic
Conflict Analysis (Published in July 2021)

Application Scenarios and Pilot Run of Vehicle
and Pedestrians Traffic Flow Information Using
UAV Aerial Videography (1/3) - Establishing a
Test Plan (Published in May 2022).

Application Scenarios and Pilot Run of Vehicle
and Pedestrians Traffic Flow Information Using
UAV Aerial Videography (2/3) - Non-signalized
Road/intersection (Published in May 2023).
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(V] Promote UAE innovative applications in the field
of transportation and industrial development
planning.

1. Plan Overview

The MOTC has tasked the Institute of Transportation
with convening and establishing the "MOTC Technology
Industry Bulletin-UAV Technology Industry Group™ in
order to effectively import UAE for innovative applications
in Taiwan's transportation field and promote the
development of relevant industries. The Institute of
Transportation proposed Taiwan's UAV technology
development strategies and roadmap 2.0 version in the
"2021 MOTC Industry Policy White Paper” and the "2025
Taiwan UAV transportation field Development milestone.”
The Institute of Transportation and the China Aviation
Development Foundation collaborated to promote
related plans from 2020 to 2021 in accordance with the
aforementioned development strategies and roadmaps.
MOTC intelligent transportation development construction
plan funds were used to promote various plans as a
continuation of the pre-planning plan results from 2021 to
2022.

2. Research Results

(1) The "MOTC Strategic Planning and
Implementation of the UAV Technology
Industry Development” Plan’s primary goal is
to promote the UAS-Taiwan organization and
assist in developmental operations during its
early stages. The alliance was formed in March
2022, and a memorandum of cooperation
was signed in June 2022 with Japan UAS
Industrial Development Association (JUIDA).
Furthermore, corresponding promotion
strategies and roadmaps were proposed for
2025 to serve as a reference for domestic
government units, academic and research
units, and industries based on the two
milestones of bridge inspection in Taiwan's
UAE throughout the development of the
transportation field and logistics delivery.

(2)  UAV Creative Application Contest in the Field
of Transportation (I1): the contest is divided
into three categories: creative, application, and
R&D. Students were encouraged to propose
UAV innovative designs for the creative
category; for the application category, the
government agency proposed and imported
successful cases of UAV applied in public
affairs; and for the R&D category, solutions
for application pain points were found. This
contest attracted nearly 100 teams. There were
ten teams chosen for the creativity category,
nine for the application category, and ten for
the R&D category, for a total of 29 outstanding
award-winning entries.
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(3] Unmanned Aerial Vehicle (UAV) Integrated
Pilot Program (Il1)- Expanding Logistics
Application Collaboration with the Civil
Aeronautics Administration, MOTC, and
Chunghwa Post Co., Ltd. is required to jointly
determine and verify the theme of maintaining
postal delivery using UAVs during road (bridge])
interruptions. Furthermore, "from Taoyuan
Post Office (former site of Taipei Municipal
Jieshou Junior High School] to Hualing Village
(reaching the parking space of the Lalashan
scenic area)” was chosen as the verification
field, with a flight distance (roundtrip) of
approximately 44 kilometers. During this
phase, 21 manufacturers were invited to
sign up, with four (over 25kg) completing
verification: AVIX Technology Inc., GEOSAT
Aerospace & Technology Inc., GAUI Innovative
Technology, and ASFUN [l CO. LTD.

(4)  Application of UAV with Al image recognition
for bridge inspection (1/2)-Technology
development of Al technology for bridge
component defects recognition involves
cleaning bridge component defect image
data in the "vehicle bridge management
information system” database. Simultaneously,
the Al image recognition model was proposed,
while the bridge detection UAV prototype was
designed and solutions for the absence of UAV
GPS signals under bridges were formulated.
In turn, standard operating procedures for
unmanned aerial vehicles (UAVs) coupled with
artificial intelligence (Al) image recognition
models were established to aid manual bridge
detection work, thereby gradually promoting
automated bridge detection work. In 2023, the
Al image recognition model was combined
with UAV bridge flight technology without GPS
in order to verify bridge inspection technology
and comprehend actual test results.

Result Promotion and Benefits

(1) UAS-Taiwan Inaugural Conference and
International Forum on Technology Industry
Development was held on March 23, 2022.

(2)  President Tsai Ing-Wen visited the Asia UAV Al
Innovation Application R&D Center on August
13, 2022 to officially inaugurate the MOTC UAV
Technology Industry Division Office

(3]  The "Flying Over the Mountains-MOTC UAV
Promotion Result Presentation’ was held on
December 12, 2022.

112 Z@EREEFFFEET1115E4E$] INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



4, AT RIEEREE 4. Summary of Research Results

113



D=4, E=1,R=4, U=4 D=3.97, R=3.94, U=3.93

D=2, E=1,R=2,U=2 D=2.22, R=1.85, U=2.06

LR A TR (G WA
R ATER

D=4, E=3, R=4, U=4

¢ o

D=2, E=1, R=2, U=2
TRTGE LS ~ Gl ~ WA 590 A LREE f B s

RE® AT AN

D=2, E=2, R=2, U=2

i

D=3, E=1, R=3, U=3
Tk~ FIRE AL B A 3

pIEY 2

Original Image

Label Maodel Prediction

D=4, E=1, R=4, U=4 D=3.97, R=3.94, U=3.92

D=2, E=1, R=2, U=2 D=2.22, R=1.85 U=2.06 |,

D=3.99, R=3.97, U=3.97

D=2.13, R=2.02, U=2.04

Original Image Label

Model Prediction

D=4, E=3, R=4, U=4

D=399, R=3.97, U=3.97

¢ o

D=2, E=1, R=2, U=2

D=2.13, R=2.02, U=2.04 | ,

D=2.19, R=2.08, U=2.09

D=2.97, R=2.77, U=2.80

Original Image Label

Model Prediction

D=2.19, R=2.08, U=2.09

D=2.97, R=2.77, U=2.80 |,

D=3, E=1,R=3,U=3

SAEHR R

Results of identification of concrete bridge component defects

5. MEMRERS
R A MR EE S B8 R R RE AR &)
BT (112848 HER)

o EAMEBOIRETE () -YREX
IR LFER (112848 HAR)

o HAMEBEAIRZGYIBERANBRR
SAZHEZE (1/2) -IBRB{IEBHAIFR
BRI T nFREE (112458 k)

. XA

5. Research Result Report

The Planning and Implementation of MOTC UAV
Industry Development Strategies (Published in
April 2023)

Unmanned Aerial Vehicle (UAV] Integrated
Pilot Program (Il )-Deepening Application of
Logistics Transport (Published in April 2023)

Application of UAV with Al image recognition
for bridge inspection (1/2)-Technology
development of Al technology for bridge
component defects recognition (Published in
May 2023)
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Improve the Transportation
Facilities Maintenance Management
and Disaster Prevention Technology

(1) Improved Inspection and Detection of
Harbor Structures

1.  Project Overview

The port area encompasses a large area, and the
pier and breakwater have been exposed to the harsh
ocean and unknown underwater environment all year
round. When conducting daily inspections and detections
of harbor structures, considerable manpower and time are
frequently required. In recent years, the rise of automated
inspections has made it possible for machines to
perform complex tasks and detect and identify structural
defects, which can greatly assist facility maintenance
management. This plan has improved the inspection and
detection operations of harbor structures to increase the
inspection work’'s efficiency. Maintenance management
personnel are assisted in implementing maintenance
management tasks more efficiently and digitized, thereby
enhancing the efficiency of maintenance management.

This plan extends and improves the Harbor Structure
Maintenance Management System by rolling increments
in 2022. Diverse inspection function modules were also
developed and distributed to Taiwan International Ports
Corporation Ltd., the Harbor Bureau, Kinmen County, and
the Lianjiang County Harbor Office in order to conduct
inspection, detection, maintenance, audit, and other
operational applications pertaining to harbor structures.
In addition, the functions of the inspection mobile
application (APP] continue to be enhanced in response to
the practical requirements of site inspection, achieving
the goal of assisting harbor units in enhancing the
efficiency of harbor structure inspections.

2. Research Results

(1) The functional modules for vessel docking
and offshore inspection and passenger bridge
inspection have been completed. In addition,
search modules for mobile APPs have been
expanded and associated functions have been
enhanced.

(2)  In conjunction with the practical needs for
inspection, detection, and maintenance
of Taiwan International Ports Corporation
Ltd., Harbor Bureau, Kinmen County, and
Lianjiang County Harbor Office, the technical
problems, management systems, and defect
determination standards related to inspection
and detection of harbor structures were
targeted in order to finalize the revision of the
harbor structure maintenance management
handbook and continue rolling reviews.

(3] To facilitate harbor structure maintenance
management work, three educational training
sessions were conducted to explain the Harbor
Structure Maintenance Management System,
structure inspection and detection methods,
and system operation training.
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3.

Result Promotion and Benefits

(1)

(2)

Three educational training sessions were held
on October 21, November 15, and November
16, 2022. The Maritime Port Bureau (MQOTC),
Taiwan International Ports Corporation
Ltd., Lianjiang County Harbor Office, and
others were among those who took part.
Furthermore, the students' feedback and
opinions were compiled to serve as references
for future system extension and improvement.

Taiwan International Ports Corporation
Ltd., Harbor Bureau, Kinmen County, and
Lianjiang County Harbor Office received
assistance with harbor structure maintenance
and management. This ensures the use
of harbor facilities and operational safety,
resulting in improved port service quality and
competitiveness, as well as the achievement of
the goal of sustainable development.

Summary of Research Results
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Harbor Structure Maintenance Management System Functional Extension

5. MERREEL 5. Research result report
N N N N N PR . Improved Inspection and Detection of Harbor
SH ek =3 S ==
¢ & T8 S ) T OB AR SRR Structures (1/4) - Discussion on Application of
( 1/ 4) _%ﬁfﬂ,?}z}%ﬁﬁﬁ/\\\ﬂﬁﬁﬁlﬁu{/ﬁ New-Emerging Technology to Inspection and

Detection (Published in March 2023)
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1. Project Overview

The manual visual inspection method is currently
used for Taiwan Railways Administration, MOTC
(hereinafter Taiwan Railways) railway track component
inspection operations, but it cannot be carried out
effectively and quickly due to limitations in inspection
vehicle speed, inspection angle, and so on. In collaboration
with Taiwan Railways, this plan developed the railway
track component defect inspection system from 2019
to 2022.For the first time, a system was established in
2019. After capturing images of the fasteners on the track
with a camera, artificial intelligence was used to identify
fastener defects and detect if fasteners had fallen off the
track. System refinement and verification were completed
in 2020, and artificial intelligence was used to identify
defect types and improve identification and positioning
accuracy. The enhancement of the system continued in
2021. Lateral shooting was implemented to expand the
inspection of rail cracks and fishplate defects. In 2022,
the Fuxin modularization carriage inspection system
increased the inspection speed to 60 kilometers per
hour. The existing system was expanded to incorporate
the hilly area of Yilan. The setup of the Taiwan Railway
Yilan Section Railway Track Defect Database has been
completed, and the system precision positioning function
has been imported to enhance the efficiency and precision
of track component inspection operations, thereby
accommodating the practical applications of Taiwan
Railways Taichung and Yilan work sections.

2. Research Results

(1) The establishment of the modularized railway
track component defect inspection system has
been completed. At night, below 60 kilometers
per hour, sufficient clear images were
captured for Al identification.

(2)  The database setup for cloud identification and
storage has been completed. The component
identification results and coordinates were
uploaded to the cloud following real-time
calculation. Graphical information was
provided so that users could search and apply
it with ease.

(3)  Testing of the Taiwan Railways work section
site has been completed. To enhance the
Taiwan Railways work section railway track
components and database, the railway track
defect database was expanded, and mobile
phone search of defect images and positioning
search functions were implemented.
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3. FRREEEWER 3. Result Promotion and Benefits

(1) 11F6BMBEERBRRI " A ) In June 2022, the paper “Improvement
e N N s " and Verification of the "Al Railway Track
I%EII:I TEK@L;EAK% 'fq:ﬂﬁ'ﬁ%\#\‘ﬁ 5i‘E.I ﬁ&lw"& Component Inspection System"” was published
é%&_l ° in Harbor Quarterly.
Az

(2) On November 10, 2022, education training

(2) "M1ENTB108 8% " AlFER G on the "Al Railway Track Component Defect

P ~ Inspection System” was conducted.
PR, HBIRR - o ,
(3] The research results can aid in inspecting
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(3) E%%@%ﬂﬁﬂb$n%$%{¢ﬂ$ﬁ¥U$$ s and interpreting railway track components,
\ N ” and be provided to railway maintenance and
%{#ﬁﬁﬁﬁﬁ‘%ﬂ ﬁ%fﬂ'fﬁﬁﬁ ’ TEEﬂ'@L inspection units to improve the inspection
s S XU 2R+ 3 1| e 585 efficiency of railway track components, thereby
;E$%{TZL_)&+ %éj*ﬁ%ﬁ}\jj& achieving the goals of reducing manpower
Eﬁ%ﬁ&% B B/‘J ? HXKE&%E?Eﬂﬁg and saving money. The blind spots of visual
e . inspection and operational safety can also be

MRAFRR S effectively enhanced.

4, TR RIEERE 4.  Summary of Research Results
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The demonstration of the locations of damaged components and search functions using maps

5. AR RERE 5. Research result report
N N . Railway Track Fasteners Inspection System
° BB AAEE (1/2) -0 (1/2)-Fastener Defect Inspection System
R R FEEST (109428 1 Improvement and Verification (Published in
1R ) February 2020)
. . . Railway Track Fasteners Inspection System
O HIEH KA SREE (2/2) -H#H (2/2)-Fastener Defect Inspection System
ﬁ?&ﬁ?ﬁ&%%}ﬁ%ﬁmﬁ%ﬁ ( 110ﬂ52ﬁ Hj Improvement and Verification (Published in
1) February 2021)
. Research on Railway Track Fastener Al
© m%?uf¢ﬁ%kl%%ﬁ¥ﬁfﬁiﬂfﬁu%ﬁ Identification Site Test and Improvement
&*%?EE}F?% ( 11 ,MEESH H:Il}'llﬁ ) (Published in March 2022)
. ETSEEaE . Railway Track Defect Inspection System by
© PEBHRAANTL S SHBEERR- Artificial Intelligence- System Expansion and
A vEE T R EEIR MR (11243 Field Test in Yilan (Published in March 2023)
A Hihf)
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(Il Technological Research and Development of
Harbor Facility Intelligent Inspection

1.  Project Overview

In light of the fact that Taiwan's commercial port
area encompasses a large area with limited manpower,
the ability to rapidly grasp the use of various facilities in
the harbor and to inspect the use environment and facility
safety and stability are crucial policy administration
concerns. Due to the rapid development of UAV technology
in recent years, the Institute of Transportation conducted
the Application Research of the Management of Taichung
Port Area based on UAV Image Monitor Technique in hopes
of combining the advantage of UAV image processing
and establishing a technique for collecting information
of harbor surfaces covering a large range, as well as
developing an image recognition function to conduct
inspection and management of major harbor areas. In
turn, the objective of employing innovative technology to
improve the efficacy of intelligent management can be
achieved.

2. Research Results

The construction of a high-precision, three-
dimensional numerical terrain model for Taichung Port
has been completed. Various UAVs have been analyzed,
and their flight capabilities and applicability have been
evaluated, while Al image recognition techniques have
been developed. Automated inspection and management
have been implemented for major port area facilities
(such as shore facilities, fenders, reflectors, and vehicle
bumpers; harbor road facilities: markings and cracks].
A spatial information integration analysis platform with
multi-phase image search comparison technology has
been established.

3. Result Promotion and Benefits

(1) In October 2022, the paper "Applying Al
Technology in Automatic Identification
Management of Harbor Structures” was
published in the 123rd issue Harbor Quarterly.

(2)  The paper "Automatic instance segmentation
for multi-period image detection of port area
shore facilities and objects” was presented
at the 44th Ocean Engineering Conference in
Taiwan in November 2022.

(3] Application Research of the Management
of Taichung Port Area based on UAV Image
Monitor Technique "Education Training on
the R&D Results of Harbor UAV Intelligent
Inspection Technology” and result presentation
were conducted on November 9, 2022 to
promote "Application Research of the
Management of Taichung Port Area based
on UAV Image Monitor Technique” related
research results.

(4)  The research findings can aid Taiwan
International Ports Corporation, Ltd. in gaining
an understanding of how to automatically
grasp port use situations and changes, ensure
the quality of port operational management,
and implement intelligent management in
the context of the long-term trend toward
streamlining.
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4, AT RIEEREE 4. Summary of Research Results
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5. MRARHE 5. Research Result Report
N = A = s . Application Research of the Management
=% BAS / /\\'E‘ N =
° RAREREATIERAREF AR of Taichung Port Area based on UAV Image
BT (1) -ZEEAERES DT Monitor Technique(ll)-the Platform for Spatial
. Information and Analysis (Published in March
FEEE (1124838 HlR) 2023)
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(IV) The technological development of VHF
Data Exchange System (VDES)

1.  Project Overview

Despite the fact that over the last 20 years, vessel
automatic identification (AIS) has provided real-time
information for vessels at sea, maritime accidents
continue to result in a serious loss of life and property.
As AIS grows in popularity and widespread adoption,
strains on its ability to function are bound to increase. The
widespread use of AIS increases the traffic volume on VHF
(very high frequency) data links dramatically.

The VHF Data Exchange System (VDES]) is an
AlS extension version designed to address limitations
in vessel communications systems. Effective vessel
communication and information exchange are critical for
ensuring navigation safety, increasing shipping efficiency,
and supporting maritime operations. Traditional vessel
communication systems have limitations such as limited
communication range, inefficient frequency utilization,
interference susceptibility, and so on.

The plan focuses on VHF Data Exchange
System (VDES]-related technologies to address the
aforementioned issues and improve system performance.
The advancement of signal technology analysis and
system design, along with the promotion of VDES
technology development, can provide safer, more efficient,
and more reliable communications solutions, thereby
enhancing navigational communication technology,
ensuring navigational safety, and enhancing shipping
efficiency.

2. Research Results

(1) The compilation of foreign VDES system
development and application technology has
served as a resource for evaluating domestic
VDES system development requirements and
feasible applications.

(2)  The establishment of a fixed signal test station
and another mobile device at Changhua's
Fangyuan Lighthouse (Wanggong Lighthouse)
is complete for the VDES test station. The
interpretation and application of data have
been studied. It will assist the Maritime
Port Bureau, MOTC, in promoting intelligent
navigation-related plans in the future.

3. Result Promotion and Benefits

(1) The paper "The Application and Analysis of
Offshore Vessel Traffic Flow in Wind Power
Areas"” was presented at the 23rd Marine and
Underwater Technology Conference on May 27,
2022.

(2)  The paper "The Application and Analysis
of Vessel Traffic Flow in Taiwan Ports" was
presented at the 44th Ocean Engineering
Conference in Taiwan on November 17, 2022.
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4. Summary of Research Results
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5. Research result report

3 Application of Smart Aviation Safety and sea
meteorology Information (1/4) - Integrate real-
time modules of maritime ship cases and sea
meteorology (Published in March 2023)

1. Project Overview

Due to the effects of atmosphere, topography,
water depth, alongshore structures, etc., the sea state
is variable. Equipment used frequently to observe the
sea condition, such as buoys and bottom anchors, can
only provide single-point data and is difficult to maintain.
In contrast to buoys and bottom anchors, if microwave
radars, high-frequency radars, and other remote-sensing
methods can be used during observation, in addition to
obtaining planar wave field observation information, there
is no requirement to deploy observation instruments in
the seas so that maintenance can be performed on land.
In addition to reducing the occupational safety risk for
operators, the application aspects are broader. In 2021,
the Institute of Transportation will have installed a high-
frequency ocean radar system at Taichung Port. In 2022,
a microwave radar test station was installed in Taipei
Port, where radar remote sensing technology was used
to monitor the port's sea conditions. The prototype for
port planar sea state observation was constructed. The
echo signals were extracted using various radar devices.
Through calculation, the planar wave and sea current
observation data with varying resolutions at approximately
three kilometers in the near field and forty kilometers
in the far field complement and enhance the country’s
existing state observation operations.

124 3B 2BEH TR 111454 INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



2. WFERAR

SEREILBEF EHUR B ERMEGE A
BR RS o WS R =40 ARAT 2 R sk R i B
Bl BREMUEBEESARERCER  EIEK
K EEEEIBISEA
PBERERMES  ELTEBNEM 12
HRREEME M ERARE - WEEEESN
TFEESNEANREGE > B FEERFK
RHE - ERE B = B BIR B IR B AT &M
BAMTFTIEFRIER 2 B/ -

3. FRRMERERENES

(D TMENRI17TERE44JEEF T2
ANERRWmX EREHERARE
EMORBEZEERBOR L E-DIZILHE
W BRERIRG RG] L, -

(2) 1"M1EF12816 B8 " FiEERAFAM
)@ﬁﬁﬁ’\?ﬁﬂ% %Eﬁmﬂ' BRFHPE
HEEBBERNBRAT REFE
DAREMABRFEMN - HBEFER
TEEMIFERT ~ SOBERRREARF
KERM TG A FRE MR AN
Eﬁiﬁ@ilﬁk%zﬁimwﬂ/b%ﬁﬁ
DERAM R ﬁ}ﬁé"ﬁlmﬁéé
Eﬁiﬂ%ﬁiﬁi&iﬁéf’ﬁ 1ERES o

4. FRFIRRRIBERE

2. Research Results

The annual collection of continuous microwave
radar wave-current observation data in Taipei Port has
been completed, validating the results of microwave
radar wave-current observation using data from test
stations in the vicinity of Taipei Port. In Taipei Port, the
characteristics of microwave radar observation have been
mastered. In addition, the integration of the dual radar
system in Taichung Port and the generation of planar
observation data to provide wave and current data and
search services have been completed. Moreover, a three-
tiered quality control system for observational data from
the array marine radar has been developed in order
to determine the radar information access standards,
achieving the goals of Taichung Port management and
the Institute of Transportation’s subsequent research
extensions and applications.

3. Result Promotion and Benefits

(1) On November 17, 2022, the paper “The
Impact of Masking Effect on Low-sweeping
Angle-based Microwave Radar Monitoring
of Waves-Using Taipei Port Microwave Sea
State Monitoring System as an Example”
was presented at the Ocean Engineering
Conference in Taiwan.

(2)  The results of "Radar Remote Sensing
Technology Applied in Sea State Observation™
were presented on December 16, 2022. The
Taiwan International Ports Corporation, Ltd.,
its subsidiary, the Maritime Port Bureau,
MOTC, and other organizations were invited.
In addition, technology-sharing exchanges
were conducted with the Coastal Ocean
Monitoring Center, NCKU, the Central Weather
Bureau, the Taiwan Ocean Research Institute,
National Applied Research Laboratories, and
the Coastal Ocean Monitoring Center, NCKU,
facilitating future domestic radar observation
technology-related exchanges, cooperation,
and resource integration.

4.  Summary of Research Results
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The demonstration of the Taipei Port microwave radar observation station and planar wave information
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(V) Research on Applying Image Intelligent
Technology in Interpreting Coastal Highway and
Wave Overtopping on the Breakwater

1.  Project Overview

The sections of Provincial Highway No. 11 that
are vulnerable to typhoon wave attacks and breaking
waves may have a direct impact on the road’s foundation
and traffic safety.From 2017 to 2021, the Institute of
Transportation established a wave attack early warning
system on coastal highways in Taitung and Hualien. The
Directorate General of Highways, MOTC was provided with
improvement strategies for application, reference, and
adoption. However, there are no available site observation
data on wave overtopping and wave attacks. Consequently,
this plan provides wave attack warning information
to highway units via camera and image interpretation
technology, which will also serve as a reference for the
Institute of Transportation in the future as it improves its
wave attack early warning system.

In cooperation with the Fourth Maintenance
Office, Directorate General Highways, MOTC, imaging
devices and wave runup gauges were installed on the
Rendingshengtian Road segment of Provincial Highway
No. 11 in Fengbin Township, Hualien County, in order
to collect images of the coastal highway. Wave runup/
wave attack image interpretation techniques were also
developed to serve as a reference for establishing wave
attack image determination and interpretation automation
and for enhancing the Institute of Transportation’s coastal
highway wave attack early warning system.

2. Research Results

(1) Imaging devices have been installed on the
Rendingshengtian Road segment of Provincial
Highway No. 11 in Fengbin Township, Hualien
County, to collect images of the coastal
highway. Through image correction, color
enhancement, and edge detection, techniques
for interpreting wave runup/wave attack
images were developed. On the basis of the
images, changes in waterline positions and
wave runup height were interpreted.

(2)  The plan also included the installation of wave
runup gauges along the Rendingshengtian
Road segment. Using the analysis of runup
sensing data, image interpretation results were
validated. The image interpretation techniques
developed in this plan demonstrated their
viability in 2022 through the verification
of cases such as Typhoon Muifa, Typhoon
Hinnamnor, etc.

3. Result Promotion and Benefits

(1) On November 17, 2022, the paper "Image
Recognition of Wave Overtopping on Hualien
Coastal Highway"” was presented at the 44th
Ocean Engineering Conference in Taiwan.
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(2)  The results of the research are provided to the
Institute of Transportation as references for
establishing wave attack image interpretation
automation and enhancing the coastal highway
wave attack early warning system developed by
the Institute of Transportation. It is anticipated
that the results will be provided to the Fourth
Maintenance Office, Directorate General
Highways, MOTC for application, reference,
and adoption during typhoon wave attack road
closing decision-making, thereby enhancing
passage safety management.

4. Summary of Research Results
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5. Research result report

Development of the Image Recognition Technology
for Wave Overtopping on the Coastal Highway and
Breakwater (1/4)-Daytime Image Recognition (Published
in March 2023)
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(VII) Research on Harbor Environment and
Disaster Prevention Information Service
Applications

1.  Project Overview

Information about the marine meteorological
environment in Taiwan's waters is vital to the safety of
vessel navigation and maritime operations. In addition, it
can be used as a resource for developing early warning
systems for disaster prevention in response to short-
term alterations in the harbor environment and coping
strategies for long-term evolution trends, among other
applications. The hydrological characteristics inside and
outside the port area frequently produce local effects due
to harbor structures, jeopardizing the safety of vessels
entering and leaving the port. Consequently, the Institute
of Transportation has combined real-time sea meteorology
observations and numerical simulation prediction
results. The development of real-time and predictive sea
meteorology-related environmental data. In addition,
information regarding earthquakes and atmospheric
corrosion in the port area has been incorporated for
search and application by port management units, vessel
operators, and pilots in order to promptly, properly, and
comprehensively monitor wind force, tide level, waves,
current, earthquakes and tsunamis in the port, and other
port environment information.

The Institute of Transportation has therefore
completed the Harbor Environment Information Website.
Provided are real-time observations of wind, wave, tide,
and current in 12 water areas at nine commercial ports,
as well as simulations for the next 48 hours. It is hoped
that four goals, including "data integration,” "value-
added applications,” "open data,” and "result promotion,”
will be attained, allowing for the provision of real-time,
accurate, and stable information services. The Harbor
Environment Information website continued to enhance
its open data service function in 2022. In nine commercial
ports, platinum-level interfacing services for real-time
wind speed, wind direction, wave height, wave direction,
flow speed, flow direction, and tidal level data were
provided. This will allow users to quickly obtain real-
time information regarding the port's sea meteorology. In
addition, corrosion rate information for carbon, copper,
aluminum, zinc, and other metals was made available.
This serves as a reference for anti-corrosion design and
structure maintenance management. In addition, typhoon
layers have been added to the Harbor Environment
Information Website platform() in Taiwan. These layers, in
conjunction with typhoon forecast trajectory, probability
of typhoon occurrences, and real-time information on sea
meteorology in the port area, aid in port management and
serve as references for operational personnel and the
general public in coping with the adverse environment.
The website and map platform utilize responsive web
design, enabling users to navigate via desktop computers,
tablet computers, and mobile devices. The harbor
environment information website and platform functions
include: (1) real-time observation of wind, waves, tidal
level, and current in the port area and peripheral sea
in Taiwan as well as 48-hour simulation information;
(2) typhoon locations and the probability of typhoon
occurrences in the port area; (3) provide information of
sea meteorology at the commercial port; (4) the highest
wave height caused by a tsunami in the port area and the
expected time of arrival; and (5) the highest wave height
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caused Taiwan International Ports Corporation, Ltd., ferry

passengers, harbor structure design and maintenance
units, port area operations, tourists, and fishermen have

access to the above comprehensive harbor information.

This serves as an application foundation for vessel
operators’ steering, port unit management decision-

making support, harbor structure design, etc. The port

area’'s operational management operations and user
safety have also been enhanced.

2. Research Results

(1)

(2)

The open data service function upgrade has
been improved, providing platinum label level
interfacing services in nine commercial ports
pertaining to real-time information on wind
speed, wind direction, wave height, wave
direction, flow speed, flow direction, and tidal
level.

The value-added typhoon layers on the Harbor
Environment Information Website platform(],
in conjunction with typhoon forecast
trajectory, typhoon occurrences, and real-time
information of sea meteorology, can assist
port management, operational personnel, and
the general public in coping with the adverse
environment.

3. Result Promotion and Benefits

(1)

(2)

(3)

The "Briefing for Harbor Environment
Information Website Users” was held on
November 4, 2022. Participants included the
(Maritime Port Bureau, MOTC)(Maritime Port
Bureau, MOTC, Central Weather Bureau,
Taiwan International Ports Corporation,
Ltd.), Lianjiang County Harbor Office, Harbor
Bureau, Kinmen County, the National Academy
of Marine Research (the National Academy of
Marine Research, water recreation activities,
and other system user units. In addition
to introducing the Harbor Environment
Information Website and platform functions,
questionnaires were used to compile the
units’ recommendations and requirements
for further optimizing system functions and
information service quality.

In October 2022, the 123rd issue of the paper
"Auxiliary Decision-making System for Harbor
Environment Information” was published in
Harbor Quarterly.

Harbor wind, wave, tide, current, and
observation information, simulation
information, erosion information, website
popularization of science, and six search
functions make up the Institute of
Transportation’'s Harbor Environment
Information Website (). Government agencies
and the general public have access to global
and real-time information about the sea state.
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1.  Project Overview

In conjunction with the "Operational Guidelines for
Bridge Maintenance Management” of the Executive Yuan,
the Ministry of Transportation and Communications has
tasked the Institute of Transportation with establishing the
"National Vehicle Bridge Statistical System” (the National
Vehicle Bridge Statistical System is divided into two home
pages: "National Bridge Statistics Information Network"
and "Vehicle Bridge Statistical System] to interface bridge
data under the bridge competent authorities of respective
levels and consolidate result statistics. In addition, the
Institute of Transportation has since 1999 established
the "Bridge management information System in Taiwan”
for negotiation use by respective bridge competent
authorities. The system has since January 1, 2022 been
renamed the "Vehicle Bridge Management Information
System.”

Avoid the detection unit misrepresenting or
uploading falsified detection data for personal gain in
order to improve bridge detection operations and data
correctness. The "Discussion Meeting on Vehicle Bridge
Management Information System Functions and Operating
Procedure Modification™ was held on January 25, 2022
by the Institute of Transportation. The content of system
modifications and operating procedures was explained
to the ministries and county/city governments during the
meeting. On July 25, 2022, a letter explaining the system
and operating procedure modifications was sent to the
ministries and county/city governments. Outsourced
bridge detection units may also conduct related tests.

The "National Bridge Statistics Information
Network™ has been completed after compiling bridge
information for vehicle bridges, railway bridges, and
pedestrian overpasses. Furthermore, in accordance
with Section 5 of the "Operational Guidelines for Bridge
Maintenance Management” promulgated by the Executive
Yuan, the national bridge statistical data has been
announced, allowing external parties to access bridge
information. The interface sources of the statistical
information network include the Vehicle Bridge Statistical
System created by the Institute of Transportation, the
Railway Bridge Statistical System created by the Railway
Burau, MOTC, and the Pedestrian Overpass Statistical
System created by the Construction and Planning Agency,
Ministry of the Interior.

2. Research Results

(1) Improvement of the Vehicle Bridge
Management Information System

a. Improve personnel detection head
portrait photo-taking issues: Detection
personnel can currently only take a head
portrait and upload it to the tablet PC:
Corrections must be within one kilometer
of the GPS coordinates from the bridge
head, bridge tail, or bridge center to
avoid detecting personnel’'s head portrait
before and after shooting using a tablet
PC. Only then are table PC operations
such as “"start detection”™ and "detection
complete” function keys allowed.
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(2)

Improved photographing of detection
component issues: The tablet PC
website's operating procedures and
functions have been corrected. Before
using a self-prepared camera for
supplementary photography, detection
personnel should photograph all bridge
components with a tablet PC. The
images are then saved as supplementary
component images in the system.
Simultaneously, only photographs of
the aforementioned supplemental
component taken within a specific time
frame can be chosen.

Bridges with excessively short detection
times are targeted and marked with
warnings to aid bridge management
authorities in reviewing and approving
bridge inspection data. Simultaneously,
if there are discrepancies between
detection personnel site photographs
and database photographs, artificial
intelligence image recognition
technology will be used to mark
warnings.

National Bridge Statistics Information Network

The statistics information network currently
has three search functions: map search,
bridge classification statistics, ministerial
and statistics of bridges under county and
city jurisdiction. The following functions are
summarized and explained:

a.

Map search: Using the county/city
(district/township) of location or bridge
name, the general public can search
for car companies, railways, pedestrian
overpasses, and other bridges by
combining geographic information
system functions. Electronic maps also
show the locations of bridges that meet
the conditions.

Bridge classification statistics: provide
statistical information on vehicle bridges,
railway bridges, pedestrian overpasses,
and bridge ages. After selecting a
statistical figure, the bridge list detail
is displayed, which includes bridge
competent authorities, location, year and
month of completion, total bridge length,
structure type, and so on.

Statistics for bridges under ministerial
and county/city jurisdiction: Statistical
information about vehicle bridges,
railway bridges, and pedestrian bridges
under the jurisdiction of ministries
and county/city governments is made
available to the general public so that
they can search for and understand the
number of bridges under the jurisdiction
of ministries or county/city governments.
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3. FRREEEWER 3. Result Promotion and Benefits

(1) "Vehicle Bridge Management Information

r 7 A T R VEE S
(1) $ T fﬁﬁ”ﬂ%’%ﬁJ $E%%*ﬁﬁ System” related improvement functions have

Ijjﬁg iﬁUEit}_E}ij , j]’Zﬁé’l 125‘52ﬁ E| J: been tested and completed, which went online
in February 2023.

#RIEF - , : - .
(2)  "The National Bridge Statistics Information
r ST h2x = A Network” search was open to the general
(2> %.ﬁx,jﬁ +§uﬂ“ﬂ 4 B 1255'52 public on February 1, 2023.
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ERRER

AR @
FAEER EREER
FERR EEERA g =M EE®R H#HEh =R
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HEER 1,380 17 86 4 0 0
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et 91 1,931 3,716 6,072 4,178 3382 6751 8 78 101 34 7 12 117
&t 26,121 357
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5. MITRREE 5. Research Result Report

3 The Planning and Establishment of the
National Vehicle Bridge Statistical System
(Published in May 2023)
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Seminars and
Achievements Promotion Activities
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#IEHATFIHT S T Requirements for Big Data

Seminar: Railway Journal Papers: "Requirements for Big Data

1 1H218 Adoption for Railway Asset Management | Adoption for Railway Asset Management J (paper from: IEEE Access
(3CEH R © IEEE Access Vol.8 2020) Vol.8 2020)
2 3878 S AR R S A S E B The Board of Transportafcion Technology Industries ~UAV Technology
Task Force 5th Consultation Meeting
N PO NN Schol dE ts S ium: Project of Ad d B
rEoEES AR /2) | STl o Erperts Simpesi: Project of Aduanced Bus
3 3ATH | —EAEEE R TR R 82 J y 9 ; "9
o B e £ e Hours Management System Development with Automotive
RERBEEHS . .
Electronics (2nd Session)
4 38108 143 A ZE R TIR =T & Seminar: March 2022 Air Transport Journal
5 3816H 111E3REEHATIM TS Seminar: March 2022 Maritime Journal
TIREEZAPP , B E-TET#EMAILE | Training Workshop: " Taiwan cycling route ; APP for seed teachers
6 3H17H
ANE S and northern area team leaders.
y s N N Schol dE ts S ium: Revi d Planni f Route-
7 3H22H ARG B A S HIE R R B RIE BZSZ Z::tsstai: stiee:nsanﬁmDpeovsellL:Jmin eSV::t\\I/Vv:rr; foratlrlzlgisoSer?/Lijc:s
PR R EEREY S > P
Industry
=i > BER
8 3H23H ;ﬁ%j\%k%ﬁﬁiﬁg_ﬂﬁéﬁﬁﬁﬁj UAS Taiwan founding ceremony and international forum
71N A 2.
9 38238 FBEAEZAPP | HE St NS E Training Workshop: " Taiwan cycling route ; APP for central area
team leaders
10 4ATH BEAEEAPP | A S BB Training Workshop: " Taiwan cycling route ; APP for eastern area
team leaders
1 4A12H8 1M F4RBEHRTIE S Seminar: April 2022 Maritime Journal
12 4H13H 111454 A ZEE BT & Seminar: April 2022 Air Transport Journal
13 4A158 FBRAEZAPP , B SRS E ;I'eraacijr;::sg Workshop: "Taiwan cycling route ; APP southern area team
R A E t and Scholar S ium: The Tst t and schol
P EERASREESOBIE (1/2) -REHTE s;nﬁzgsij:w onc"Pl?oamrotir)wl;ntF}:ZSII—l'Jl'.:(i Conirait Sey);Ft):r; (?/nZ] —S;ysiean:
14 48158 REBERE S IFRIERBIERIT | FIURERS ) e . .
N Expansion and Cross-Ministry Cooperation Strategy Planning and
ERERE -
Implementation
R, . S ium: "P ting the I-Taxi Contract Syst 1/2) - Syst
15 4H15H BB ﬁkﬁ%g\j%i&i,“ /2) _%ﬁfﬁﬁ Ei:apnossilounmand :Eorr;soslrhldginisiry Caoxrlpeorr;tirjr: St)r,:t:g:c[ P/la]nnin);saennc]
NG AFRREINT ) EEEHD o )
Implementation” industry symposium
B T T AR R R A )\ & Bk Signing Ce_remony: A_ssis.tin_g the Kaohsiung City Governmgnt
16 4H19H PO Py Transportation Bureau in signing a memorandum of understanding
= = B with Odakyu Electric Railway Co., Ltd. of Japan.
17 5H4H "IRESEZAPP , #HBETIMR-4 L Training Workshop: " Taiwan cycling route ; APP- Online
THEBE AR ESAHIE (1/2) -FE#4#%Fe | Symposium:"Promoting the I-taxi Contract System (1/2) - System
18 58108 Rissi e A ERuREILENIT | (EFBHEH | Expansion and Cross-Ministry Cooperation Strategy Planning and
2-1tER5 Implementation” User Symposium - North Session
THESNE AT RESBE (1/2) -FH#EFE | Symposium: "Promoting the I-taxi Contract System (1/2) - System
19 5H10H i ea/ERrEREEEHIT , FRAEBEZL | Expansion and Cross-Ministry Cooperation Strategy Planning and
F-REES Implementation” User Symposium - Central South Session
20 58108 145 B E R TR & Seminar: May 2022 Maritime Journal
21 5811H 1NESH ZEER T Seminar: May 2022 Air Transport Journal
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x| B8 | 8 —
P e R R e S B R Meeting: Expert Consultati(_)n Meeting on The Impac_t o_f Shared
22 5H13H BN - e-scooters on Transportation Greenhouse Gas Emissions (1st
SGRERE (5135) )
Session)
wEEmEbR AR RaR2 aeneam | D80 08 T e o taton, Keanaiung iy
z 5AZ5H (ANA) 2 E37y CEELAT - SIEHBUE S8 Government ‘?ranspogtation Bureau, and Alleippon Airways [AI\?A] of
B~ ANA) SRR
Japan.
R . Meeting: "P ting the I-taxi Contract Syst 1/2) - Syst
P REVBAEH R R RAVBIE (1/2) - R Exepea:;igon ar:zn(;(r)“ol:sg—Mi:istrjxéoozr;r;aticon gtsraetr: )[/ li’la]\nninys aenrz
24 | 5ABH | RENGAFREMBSIIT, REERRE | | - o o g
ST - mplementation” System Update and Revision Explanation Session -
SR -1LERS .
North Session
R . Meeting: "P ting the I-taxi Contract Syst 1/2) - Syst
BB IZ SRR (1/2) R Exepearl'nr;?on ar:gn(;?'olgsg—Mi:istrazoo(;re]r;aticon g’tsr:tr:g[ I{’l:inninygs aennc;
25 | 58250 | REHSAFRERENT REEHFBUR - ¢ o - :
O - Implementation™ System Update and Revision Explanation Session -
SIS -HEES .
Central South Session
2 55260 B RBE "RIBHEHBEMETISEFED | Presentation in MOTC: Analysis of Impact of Covid-19 on International
M Air Transport
27 55266 TRREBABEND ZEFAEITEHENT | Training: Climate Change Adaptive information and Adaptation Action
#t . HEIR Plan Development
R LB E B ERE M | Seminar: May 2022 Establishing SMS for Motor Carrier Industry:
28 5H31H st
BN Challenge and Prospect
R . S ium: "P ting the I-Taxi Special Syst 1/2) - Syst
BB IZERABIEL (1/2) - R Ei?apnossi;unrlnd (r;r)'?sos—lrhlﬁnisfr Cao)gpeﬁaetciloan S{fate:; [P/la]nninilsaenrli1
29 6R13H RESHE A FRMRERALT , Bl EalFR Implementation” Cross—Minist}r/y Cooperation Pl':-mniny and Program
BIRS RS G ' . P ¢ J
Development Symposium
30 6148 11456 A ERTIRRR & Seminar: June 2022 Maritime Journal
31 6H15H 11146 A ZEE BT & Seminar: June 2022 Air Transport Journal
CEmmAsRERE /2 R | 00 ST T et Syser (1121 - Systom
32 6H21H LB E S IFRIERBIEABIT | F2RFERE £ ) e . .
o xpansion and Cross-Ministry Cooperation Strategy Planning and
EEEHRE -
Implementation
o | OAmT | CwmmmmmezmaRm, wE | Sl T Syeosu oo Gute el o Tt
BB | s gineering yoes P
Intersections
F22HZEMEAT » A WEEESEA!E | Meeting: Visiting All Nippon Airways (ANA) to discuss follow-up
34 6H24H o .
BAMER cross-border cooperation and exchange matters together.
35 78128 11E7 BB S Seminar: July 2022 Maritime Journal
36 78138 11147 B Z2E AT e & Seminar: July 2022 Air Transport Journal
37 7A155 F R AR | RO RS Sympos}um: Trial I'mplen?entation Results of Teaching and
Application Collaboration Project
38 78268 SRR A MR R R S Y S e Meeting: Board of Transportatior? Technt_)logy Industries —~-UAV
Technology Task Force 6th Consultation Meeting
R sl T Ak N o s Training workshop: Anemometer and visibility meter equipment
39 7H28H R M BEREBRIBRIF L HEIIR operation
40 8H9H 18 A ER TR & Seminar: August 2022 Maritime Journal
41 8H10H 1148 A ZE BT =T & Seminar: August 2022 Air Transport Journal
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=Py ‘ HHA ‘ ] Topic
OB RRART A AR | DTS ST e e e e e
42 | 8A13E | MEBRLRBMSARNEERNERAE | ep . o P .
g iayi County to unveil the office of the Ministry of Transportation and
Communications’ UAV Technology Industry Task Force.
43 8H16H 022 EHNAEAREFMBRGPS Meeting: Briefing Session on 2022 Taiwan Highway Capacity Manual
w | smwm | JEesmEEmsmmsmm 1R | e Plaming Support System
BERBRIH TR P g muee
(2022)
45 9H814H 1NEIR EER T T Seminar: September 2022 Air Transport Journal
\ —_— Training Workshop: Trend of Adaptive Devel t for Ti tati
% | smisg | (EMFARSRESEWERRESNAR | o 8T N Climate Change and Enhancing Highway
R b TREE1ER L A . } o .
System'’s Adaptive Capacity in the Planning Phase
47 9816H 19 B ERR TR & Seminar: September 2022 Maritime Journal
o S N o Training Workshop: Taiwan Highway Capacity Analysis Software
== Mk N\ D7 n i 22 S =
48 9H20H IMEZENRREINTREEAEIR-Z15 [THCS) for Northern Area 2022
I N . Training Workshop: Taiwan Highway Capacity Analysis Software
S /N PR 2N B2 i =3 =
49 9821 IMEFRENEAREONTREAE MR- SHES [THCS) for Southern Area 2022
50 9H308 @I R E RS TR ER B R REMUB T A | MOTC Facebook post: Refined Research on Bridge Girder Bottom
BT Detection Tools in Tidal River Sections
51 108118 TMEI10REERTIM NS Seminar: October 2022 Maritime Journal
52 108138 TETEHRERER - REBNRIERRZITHKA | Training Workshop: cycling route, alternative route and bike tour sign
FERAMLERA , HEI%R setting principles
53 108138 TR FRGRB R FEEENTES| , F5RE2HE | Scholars and Experts Symposium: Guidelines of Enhancing Highway
B System's Adaptive Capacity in the Planning Phase
54 108148 | 1114108 ER TR Seminar: October 2022 Air Transport Journal
55 108148 TE{THBERA - BEBRKENAZTTIRA | Training Workshop: cycling route, alternative route and bike tour sign
BRRKLERR L HEIIR setting principles
56 108218 M= i BB HR &I 25 AF 5T (3/3) — 4t | Training Workshop: Transportation Demand Model of Central Taiwan
TR LB RRIE DT 4 B AR Region
57 108258 "THEEH)RERIEEREREEIINLE ) & | Expert Consultation Meeting: The Impact of Shared e-scooters on
KeBg (5£215) Transportation Greenhouse Gas Emissions (2nd Session)
= s B oo A 3 ST L
58 108268 g%%%%%iz;i%@%ﬁ;ﬁ;;ﬁi Trainin.g Worksh.op:.The Maintenance and Transfer of Electric Bus
=34) Operational Monitoring and Management Platform of 2022
i A B NS A E 8 (B A Z S Training Workshop: Re.search and Analysis_on /-_\pplying Traff_ic
59 10H26H - Management Strategies to Reduce Traffic Air Pollution in
T . TR (8815%5) ) .
Metropolitan Areas (1st Session)
BRI IB AR RMEEMARFS (11148) 4 | Training Workshop: Maintenance Service of the Transportation
60 108278 ol :
HBEF IR Planning Support System (2022)
o1 108278 " FhE IR EIEE AR B R SR (3/3) — £ | Training Workshop: Transportation Demand Model of Central Taiwan
TIBRA LB RRM DT, HER Region
» e Training Workshop: Educati d Traini f ded lect : Th
2 | 10AzE | [DEANBZBRABERBREREOR | 500\ aron Traffic Engineering Safety Design Based on the
BEZE , MRS AER AR . :
Accident Types at Intersections
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x| B8 | 8 R—
A T RS A A S B AL S Training Workshop: Re.search and Analysis_on Applying Traff_ic
63 10H28H R o Management Strategies to Reduce Traffic Air Pollution in
ZHHT . TAFEYy (5823) . )
Metropolitan Areas (2nd Session)
10430 Exchange activity: Taiwan and Japan UAV industry exchange
b4 B-1184 | BEMEAMRERES/NMEZHIN activities by the Board of Transportation Technology Industries ~UAV
H Technology Task Force.
8 “Cois-1omEAK MR | ool Sesch: The et of Coud 13 Panderc on Putli
65 | 108318 | REHE, (BEEAREnsyngee | 0P P : g =oop g
PPNy, with the Department of Transportation & Logistics Management,
RIBAFRTE)
NYCU)
66 11838 T FhEs (R B B8 B s AR B Z2 5 A% (3/3) —ff | Training Workshop: Transportation Demand Model of Central Taiwan
BRI S B RRIRONT B Region
67 MALE PSRBT, RSN :Iyzeset;i;g: 2022 User Conference of Harbor Environmental Information
68 11H8H TNMEN B/EERTIT S Seminar: November 2022 Maritime Journal
69 11886 TEs 2R @i B % E 3. 0h AR s Bk R 1 22 | Symposium: Results of the review of the Urban Traffic Control
RS Communication Protocol 3.0
76 11898 T B AME B L E IR ITHTEE 1 BEHE | Training Workshop: Smart Inspection Technique based on UAVs in the
SR port area
7 118108 T A RS I R | AR ;;z;z::g Workshop: Al Track Component Missing Identification
7 18108 AR E R T B2 MIBEME BRI A S | MOTC Facebook post: "Successful verification and implementation of
RIhERBEE the smart traffic signal control system for emergency vehicles.”
T ESCEEBEAMACHR (2/2) -%#: | Results Exchange Seminar and Technical Symposium: Construction
73 11A108 SEAVBAE EAERIEEME , REMEAEEIIMTHT | of 56 intelligent transportation digital nerve center (2/2) - System
=g prototype development and verification implementation
74 1MA1H TMEN B ZEERR TS Seminar: November 2022 Air Transport Journal
THEEHKEHERREREEINFE , T | Training Workshop: The Impact of Shared e-scooters on
75 1MANH . L
1E$H Transportation Greenhouse Gas Emissions
" B M 7 (A 2 B ST A 5 S R 7 B 4 A Experts'and Scholar S)./mposium: Establishing Airsidfa Capacity
76 118148 o S Evaluation and Analysis Methods of International Airport and
R EREEEXSE S
Subsequent Applications
118 M R I R A T B e A A Training Workshop: Railway Safelty r‘\/lanagement' System - t‘he
77 11~ 14~ i 1o Development of Self-Assessment Criteria and Supervisory Inspection
el ) BB IARERE )
24~ 25H Mechanisms
78 A58 SRR S R | B Training Workshop: Improvement of Harbor Structure Maintenance
and Management System
79 1A168 TMEE TE BEERE ) EFERLER Experts Symposium: Updating, Expanding and Data Analyzing
DITARIE B REA R Services of International Maritime Transport Database of 2022
SR CoovemERAKERZRER | [0 S T T e Cooperation Pragram
80 | 1MA16E | EENE, CXIAREREBBREBE | o o acning =oop J
st with the Department of Transportation Management, Tamkang
e University)
a1 1MA16H M EES P A e BB R T Training Workshop:2022 Kinmen Harbo_r _Structure Maintenance and
Management System Education and Training
82 1MA17E S AL B A R S e (2=24r) Sem_ina_r: Atm_os;_)heric Corrosion and Anti-Corrosion Technology
Application (Taipei)
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Launch Ceremony: Deepening Application Field Verification of

Eiid 2 YEE 33 00 & =B ‘” n% e X i e
& NA1EE | MARGREER(CE RS RE R ET Unmanned Aerial Vehicle (UAV) Logistics Transport
2IRF TP EL T AR EREHE (nudge) #4Z A | Seminar: The Global Net-Zero Challenge and Behavioral Science
84 11818H ~ -
ERN= Nudge Opportunities
TIREABIZAPP , #BE-TET #EMAIb&E | Training Workshop: " Taiwan cycling route ; APP for seed teachers
85 11818H
NERER and northern area team leaders
86 1A218 TVEE TEREERE | BiExRLER | Experts Symposium: Updating, Expanding and Data Analyzing
DRI ERE A Services of International Air Transport Database of 2021
87 11A228 FESESEISAPP | - th R N E Training Workshop: "Taiwan cycling route ; APP for central area
team leaders
- e .
88 118248 FEEESAPP | B\ E Training Workshop: " Taiwan cycling route ; APP for eastern area
team leaders
89 118258 FIBESEEAPP , HEIIA-EERE :Z:;r::sg Workshop: " Taiwan cycling route ; APP southern area team
TTFEHBRENNREY EELAYRCER Keynote Speech: "Introduction to metaverse and the application to
90 118258 il .
HEEH Logistics.
01 118285 TR A ST DR RS 2 BEFc . | Experts and Scholar Symposium: Railway Supply and Demand
REEANT(2/2) ) BREEEHS Diagnosis and Strategy Analysis with Big Data Technology (2/2)
Outcome Presentation: Promotion of the results of "Research on
92 12818 T RCE A R BR R AR T BT 9T o SR HERE | Tools for Detecting the Bottom of Bridge Beams in Tidal River
Sections ”
93 12878 FEESASINER QEEE | HElR Training Workshop: Quality control of marine meteorological
observation data in the port area
Outcome Presentation: Flying Over Mountains and Crossing Ridges
94 128120 TR LI Bk 5E -2 B R AMHEB R R 3E RS - Symposium on Achievements in Promoting Unmanned Aerial
Vehicles by the Ministry of Transportation
95 128130 | BRUELZERRBEREABRESTNS Seminar: December 2022 Roadway Safety Technology and Policy
9% 128138 A B A S (S ) Sem.inal.—: Atmosp.heric Corrosion and Anti-Corrosion Technology
Application (Kaohsiung)
e TiER BAFACTT ) BT ) - )
97 128148 ?; EAPEC TIRABRDBSFALT . BRM APEC Conference on "Exploring the new age of mobility integration”
M EERRRMTE AN S/EREVA , BRES | Meeting: The Conference for Meteorological Observation Using Radar
98 12816H . . .
e Remote Sensing Technology in Commercial Harbor
FEEEATMERAN TS EREVE , B3R | Meeting: The Conference for Meteorological Observation Using Radar
99 12816H . . .
[HZk=4 Remote Sensing Technology in Commercial Harbor
100 128198 T ERE RIS EIFEH MBI RFIIZE , BT E | Training Workshop: Transportation Demand Model of Eastern Taiwan
BRI BRI ESER Region
101 128220 THEIEEERPIA BT ATy - COP27ERZ0 | Meeting: "Net-Zero Solutions for Taiwan's Transportation Sector:
51 BRRESZEHE Observations from COP27" Sharing Session
102 128268 TMNMEEEERSSREA SR ESTE KRS | Meeting: The Keelung Port Marine Meteorological Observation and

iy =

Simulation Results Exchange Meeting

018
ER)
£l
Bk
g
#E
B
]
3]
iy
=
p=}
[}
@
[3)
=}
Q.
=
=
(9]
5
=)
[0
3
(2}
o
o
3
=)
g
=}
=
z
"_‘_D’.
(2}

141



S i,

Memorabilia

42 ZZEEBSEHFAFEET 1V 1ELESR INSTITUTE OF TRANSPORTATION, MOTC ANNU




FEEF L EEvent

AFTEERARERREBERZERMFTHONI L EB R FAETE
FTAHEHELEB(EEAZTFRZREREN - DERHEILIMERLE) , 55
BREHXSE - BRI NRHEALERFESE LK - BAEHBERILtEATER
/\?—SFAZ%EiJ BER > WHEEMERI TR > WRERBEHAKRMERE « EFHIX
- ERAEREEERES S BIREMAAF - LA&T%%% CER - BERHA
%EF'FE%DSIZE*'JIJ_IHID__D?;EE’D%%E/\ﬂ//\?h% AR EHX R ETZ T BE
ZE AR R) M H -

X
%
i
-
=
:

The Institute held the second workshop for the competitive project titled "Planning and
Introduction of Sharing Platform for Areas Prioritized for Optimization of Public Transportation —
Lishan Taichung as an Example” in Lishan jointly with the Transportation Development Research
Center in Central Taiwan of Feng Chia University. In response to the imminent commissioning of
public transportation for outlying areas in Lishan, related solutions were prepared first for Lishan
to facilitate the planning and introduction of the public transportation sharing platform and the
MOTC Directorate General of Highways, the Taichung City Government, the Taichung Bus United
Management Committee, THI Consultants Inc., and local businesses, residents, neighborhood
chiefs, and the Lishan Community Development Association were invited to take part and discuss
together. Multilateral communications took place during the workshop and approval and consensus
were reached.

ARTEEIRENRBRERIFFERBERATTOERMZEIAE " TEX
Bt (7EE) o & TaIRE (Z2ER) 4 - AER (BX) RKIEEMEZRAEL
RN —TEERERMEBEERS  BEBRRBREES MHRAEREHE
FRUCy ~ TEEESRBUT ~ BSMHEBART ~ ERHREUFT ~ Z{CHAR - HBIEAZRK
FEREEERIRHESHEEL  MItEAERBEAILE R - #HI7AI4£H
EXRRE  LDKTHTERS  NEHEMESFZEETION °

The Institute held workshops in Hualien and Taitung for the competitive project titled " ‘Come

Home for Sightseeing (Hualien)' and ‘Customize Sightseeing (Taitung)': Sightsee Tribes in Hualien

and Taitung in Happiness (Buses])” with the Transportation Development Research Center in
Eastern Taiwan of National Dong Hwa University. The National Development Council, the Regional
Revitalization Assistance Center in Eastern Taiwan, the Hualien County Government, the Xiulin
Township Office, the Taitung County Government, the Daren Township Office, and the Association
for South United Health Care Promotion for Taitung County were invited to exchange on topics such
as public transportation in Hualien and Taitung, regional revitalization, and industrial development
and the planning, improvement, and issues of demonstration projects, etc.

ARTHBZEER IR T HEEERSECENE, LEEMEERHR,
HEREABRBARER B BERZEE - Q&L - BEE ﬁﬁ“ﬁ%ﬁ%@if\j
AFILERAZEHHE VRN EEERA BB S s TEE

Q The Institute helped the MOTC plan and hold the "Workshop on Cross-disciplinary Division

of Labor in Promotion of Electric Transportation Tools". It was chaired by Political Deputy
Minister Yen-Po Chen. The National Development Council, the Ministry of Economic Affairs,
the Environmental Protection Administration, and the Ministry of Finance, among other related
authorities, were invited to discuss the issue of cross-disciplinary division of labor in the promotion
of electric transportation tools concerning Legislator Sun-Han Hung.
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AR S EMREMRZR T BRXA-TANIVERFIEE ) AREERIZE
KT BUHBE2HEASEERANRMS - REMLE REREFETERD
T EHMRERRERMERBAEREZ2E -

The Institute held two workshops where

passengers shared their trial experience
with "Love Pickup Passengers - Taxi by
Reservation” in Kaohsiung. Each attendee
shared their experience with the reservation
system, the service procedure, and the
service quality, etc., for the reference of the
study team while the latter advances the

system and the service procedure in the

future.

AT ZIBERE 1818 R B RS " EAEABRAIZEEAT DT ER
REFEE )  EEMEBSRIERNTEM BB EDTEAM - BT HEKEOER
FRE - WERESRBESBROITHO - ST TREESHFHBATR
NIRBRSEERE » IR ORSRERR °

The Institute gave a presentation on "Analyzing Road Traffic Conflicts Applying Drones and
Al Imaging Technology” in the 1818th ministerial meeting of the MOTC. Minister Kwo-Tsai Wang
instructed on continuous research and development in order to advance analytical technologies by
expanding analytical locations from intersections to road sections and quickly combing regional
transportation development research centers so that the analytical tools can be reached out to
authorities concerned, such as county/city governments and the Directorate General of Highways

for improved safety at intersections.
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The Institute helped the MOTC plan and hold the "First Sectional Meeting of 2022 of the
Sustainable Transportation Group under the National Council for Sustainable Development of the
Executive Yuan”. It was chaired by Political Deputy Minister Yen-Po Chen. Members of the Council,
the National Development Council, and related units/agencies under the MOTC were invited to
discuss the implementation status of corresponding indicators of sustainable development goals
in Taiwan they were responsible for and reflect upon the corresponding indicators yet to fulfill the

goals.
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The Institute held the "General Assembly for Formation of the Drone Alliance in Taiwan”
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at the Nangang Exhibition Hall in Taipei. The Alliance spearheads the developments of the

drone technology industry in the country to create the cluster effect and brokers domestic and

@ international business opportunities. With the combined momentum of industry/government/

academia/research, it contributes to the common good for the drone sector and connection with

the world.
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The MOTC held the "2022 World Bicycle Day - Touring Around Taiwan” on May 28, 2022. The
Institute was instructed to record the trajectory and show the riding hot spots through the "Tour-
around-Taiwan for Dream Come True APP"; the joint effort rendered the Taiwan-wide riding
outlook. For the events to go smoothly on World Bicycle Day, the Institute held one seed teacher
training and the training for group leaders in northern, central, southern, and eastern parts of
Taiwan. Besides communicating the tasks expected of the seed teachers and group leaders and
ensuring that they are familiar with the "Tour-around-Taiwan for Dream Come True" App operating
procedure, they would hopefully call upon more people to join the events on the day and boost

participation.
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To devote to the promotion of

developments of smart transportation,
the Institute and the China Engineering
Consultants, Inc. (CECI) jointly signed the
Memorandum of Understanding with the
Japan Institute of Information Technology
(JilT) online today (March 30). Director-
General of the Institute, Mr. Chi-Kuo Lin,
Chairman Yung-Hui Chou of CECI, and
Chairman Yoshiki Chiisagata of JilT jointly
signed the memorandum.
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The Institute held the workshop titled "North Kaohsiung Highway Public Transportation
Service Upgrade Program” with the Transportation Development Research Center for Kaohsiung/
Pingtung/Penghu of the National Kaohsiung University of Science and Technology. The congress
office of Legislator Chih-Wei Chiu, the MOTC Directorate General of Highways, the Transportation
Bureau, the Public Works Bureau, the Mass Rapid Transit Bureau, and the Department of Health
under the Kaohsiung City Government, Kaohsiung City Motor Vehicles Office, local commuter
bus and passenger bus and happy taxi operators, among other related parties, were invited to
brainstorm on highway public transportation service issues in the 8 districts of North Kaohsiung
(Jiading, Hunei, Luzhu, Yongan, Gangshan, Mituo, Ziguan, and Qiaotou) and clarify the demand
for upgrading local highway public transportation service. The gathered feedback shall serve
as reference for the MOTC while the latter prepares for an upgrade of the highway public
transportation service in North Kaohsiung.
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EERREEIFRPZBHER ZREER -
The Institute received the ROC invention
patent for the "Geofabric Abutment Protection -
Technique”. Related workmanship has been v L R R

applied to the protection of the Dajia River
aEm 1759792 ®
abutment of Freeway 3.
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Attended the APEC Transportation Working Group (TPTWG) Virtual Thematic Sessions of 2022
to keep track of recent trends in the thematic developments of important policies in the field of
international transportation:

(1) Aviation Experts Group (AEG) at 19:00~21:00 on April 12: "Development of Aviation Freight
Service to Boost Supply Chain Resilience and Economic Recovery”

(2)  Intermodal and Intelligent Transport System (ITS) Experts Group (IIEG) at 19:00~21:00 on
April 14: "Improve Post-Pandemic Supply Chain Resilience and Connectivity”

(3) Land Expert Group (LEG) at 19:00~21:00 on April 19: “Towards Safe, Green, Smart, and

Inclusive Urban transport in the APEC Region™
(4)  Maritime Expert Group (MEG) 19:00~21:00 on April 21: "APEC Regional International

Collaboration to Boost Sustainable Sea Freight”
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The Institute gave a presentation on the "Application of MRT Network Planning Reference
Manual™ in the 1823rd ministerial meeting. The Minister instructed that metropolitan MRT
constructions need to be planned from a perspective where the overall urban development and
road network are integrated. The Institute of Transportation finished compiling the "Application of
MRT Network Planning Reference Manual”, which can be applied by the local government while
the latter plans the MRT network and by the central competent authority during a review. The
Department of Railways and Highways and the Railway Burea were also asked to prepare related
contents according to the Manual and revise their review operating guidelines.

AATR1825R BB EHME " BEBRSHMERBFREND T > &
FrZBBIMEFHRBREER - BASE7IEAIIBERRAR - DI GHAMER
HEZRERBDNERW IR EZZRE R - ARNEASTS(EBAEE
REmMERER  E2HAMEEXRRBY  OEHEBRAONEESE -
BRIETMBRABBEAREESRUNMABTEARED  AINSIHMEREE
(BEEEHE  MERM) «BRHTHAAETE -

The Institute gave a presentation on "Evaluation and Analysis of Potential in Developing High-
end Shipping Service Industry in Our Nation™ during the 1825th meeting. The Institute summarized
7 key factors of success according to the development experience of international benchmarks and
prepared for recommended advancement according to the four sectors of development potential
in our country. The introduction of intelligentization and digitalization for the development of the
high-end shipping service industry is a trend in the development of the global shipping industry
and also where the niche is for the development in our country. The Minister instructed that the
Maritime Port Bureau and Taiwan International Ports Corporation, Ltd., while enforcing the digital
maritime port project, can take into consideration the development of the high-end shipping
service industry (including maritime education and shipping consultation).
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Minister Kwo-Tsai Wang of the MOTC invited the Institute and the Department of Railways
and Highways for a meeting where the transportation department gave a presentation on 2050 net
zero emission pathway and strategic planning, the status of realizing electric transportation tools,
and fuel cost research and advice.
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The Institute supervised the six major regional transportation development research centers
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over the joint "Workshop on Accomplishment in Inventory Check of Public Transportation Service
in Surroundings of Schools”. Colleges and universities and high schools, the Directorate General
of Highways, the Ministry of Education, and local governments were invited to take part in online
discussions. The six major regional research centers compiled a report on the inventory check
results according to the conclusions reached in the workshop, which will serve as reference in the

respective regions for improvement.
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The MeN»Go Mobility as a Service (MaaS) performance is impressive. Many domestic and
international cities have come for observational visits. On the day, Mr. Chi-Kuo Lin, Director-
General of the Institute, Deputy Major Charles Lin of Kaohsiung, and Deputy President Kenji Suzuki

of ANA signed the Memorandum of Understanding to further boost the joint effort of Taiwan and
Japan in the promotion of Maa$S innovative transportation service and to start a new page for both
parties in sightseeing in the post-pandemic era.
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The Institute gave a presentation on "Analysis of Impacts of Pandemic on International
Aviation Market” during the 1828th meeting of the MOTC. Minister Kwo-Tsai Wang instructed the
Civil Aeronautics Administration and the Taoyuan International Airport Corporation to include
related analytical results for reference and application. In addition, the two authorities were asked
to think about possible challenges in the future and to be prepared for a comeback on the aviation
market and to continue enforcing respective intelligentized tasks.
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The ROC Marine and Underwater Technology Association held its second general assembly
of the 16th intake and the 23rd marine and underwater technology seminar at the Harbor &
Marine Technology Center of the Institute. Chairman Hsien-Yi Lee of Taiwan International Ports
Corporation, Ltd. and Director-General Cheng-Wei Yu, Bureau of Energy, MOEA were invited to give
two keynote speeches. In the seminar, a total of 70 papers and posters were released. Attendees
exchanged with one another to help enhance technologies in domestic fields, such as coastal,

bay, marine energy, underwater technology, and offshore wind power and promote the research
accomplishments of the Harbor & Marine Technology Center of the Institute in marine and land

disaster prevention and control, vessel travel security, environmental monitoring and application,
and road, bridge, track, and bay inspection and monitoring technologies and their maintenance and
management.
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The Institute held the "Seminar on Challenges and Prospects for the Automotive
Transportation Industry in Creating a Secure Management System"” - Picture of Political Deputy

Minister Yen-Po Chen and attendees
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The Institute supervised the Central Taiwan and Eastern Taiwan Transportation Development
Research Centers over the jointly completed research report titled 2021 Inventory Check of
Transportation Service for Cultural Health Stations in Aboriginal Regions” and the script was sent
to the Council of Indigenous Peoples and related authorities for their reference through Letter
MOTC Highway (1) No. 1118300046 dated May 31, 2022. The Institute will continue to supervise
respective regional centers over their collaboration with the Council of Indigenous Peoples, local

governments, and the Directorate-General of Highways in order to help advance and improve the
overall public transportation service in aboriginal townships.
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The Institute gave a presentation on "Development and Application of Highway Capacity
Research in Taiwan” during the 1831st meeting. The Minister instructed the Freeway Bureau
and the Directorate-General of Highways to precisely follow the analytical method in the Taiwan
Highway Capacity Manual while performing evaluations for new road construction and existing

road expansion and improvement plans in order to ensure that road planning and design results
meet traffic and operational needs. In addition, when respective agencies (institutions) engage
themselves in major transportation construction projects, it is important that they ask the
authorized consulting company to apply traffic impacts relevant to the evaluations performed
according to the Taiwan Highway Capacity Manual and come up with proper improvement package
measures.
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Director-General of the Institute, Mr. Chi-Kuo Lin and Minister Kwo-Tsai Wang of the MOTC
attended the "Taiwan 2050 Green Transportation Net Zero Transformation Strategy Workshop” held
by Liberty Times. The Minister clarified the strategies of the MOTC in the promotion of electric

transportation tools and green transportation.
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As instructed by the MOTC, the Institute had Deputy Director-General Tien-Tsyh Chen
to receive groups such as the Taiwan Universal Barrier-free Service Association. They mainly
reflected their opinions about the taxi service in general and demanded legalization, sustainability,

and subsidies, among others.
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The Institute supervised the six major regional transportation development research centers

over the jointly completed outcome report of "Inventory Check of Campus Shuttle Bus Service
Efficacy and Advice on Advancement”. According to the results, the workshop on advancement and
advice was held and the Department of Railways and Highways, the Road Traffic Safety Committee,
and the Directorate-General of Highways under the MOTC, the Ministry of Education, and related
units of the Institute were invited to take part in online discussions and current mechanisms are

included in the discussions.
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The Institute held the 2022 meeting of the Transportation Planning Journal Editing

Committee, where the 2021 operational status was presented and related matters were discussed

to facilitate promotion and adoption for reference in subsequent journal edits.
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The Institute held a workshop on accomplishments during the trial period of the "Teaching

and Application Collaborative Project”. Collaborators, the Department of Transportation

Management of the Tamkang University, the Department of Transportation and Logistics
Management of the National Yang Ming Chiao Tung University, and the Department of
Transportation and Communication Management Science of the National Cheng Kung University
were invited to share their experience, which will serve as reference when the collaboration model
is to be further expanded in the future. During the workshop, besides how to increase students’
interest in learning and their interaction, extensive discussions were engaged in regarding courses

available for collaboration in the future.

APTARIR SBER e IR T B AR IR SR AR TRt B AR R L TS 0 5B
RINMF6A2TEMEBEREASRERR BEN7TAGRER - FE - &E ~ b
EBHABERINE GERAERBHAH2IEBERNEREZSAERE M 1E
8ASHRAERBIMRBIE LR ZSE -

e The Institute, as instructed by the MOTC, reflected upon the "Road Traffic Sign, Mark, and
Signal Setup Rules”. First, a workshop was held on June 27, 2022 to collect opinions. Then, there
were 4 rounds of reflections in the eastern, central, southern, and northern parts of Taiwan in July.
After the workshops and reflections, a total of 29 provisions to be amended and opinions collected
from all parties were drafted of the setup rules and were sent to the MOTC on August 5, 2022 to

serve as reference for modifying laws and regulations.
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Minister Kwo-Tsai Wang heeded the R&D accomplishments of the "Minibus Rental

Businesses Digital Transformation Development Plan” presented by the Institute and the planning

for software copyright authorization for the "Minibus Rental Service and Travel Ecology Platform”
o and instructed the Institute to also review the operational plan upon authorization and include
"required compliance with Article 103-1 of the Automotive Transportation Industry Management
Rules by authorized parties™ as part of the authorization requirements. It shall be announced once
details about the authorization are adjusted by the Institute. Relevant associations and federations
of minibus rental businesses are authorized with technical transfers and promotions/applications

in order to accomplish the goal of the digital transformation of minibus rental businesses.
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President TSAI Ing-Wen visited the Asia UAV Al Innovation Application R&D Center in Chiayi
County to unveil the Drone Sector Group Office under the MOTC. Director-General Lin of the
Institute reported to President Tsai the phased accomplishments in the application of drones in

transportation.
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The Institute reprinted the "2022 Taiwan Highway Capacity Manual” in 2022 and held the
"Release Conference on 2022 Taiwan Highway Capacity Manual” in order to introduce the updated
manual to respective parties. The history of and prospects for highway capacity research in
Taiwan, contents of the updated Highway Capacity Manual, the analytical software, and practical

application, among others, were clarified and shared.

155



09 MWXPREFREER " BBEHZRMITHORBEFK2.05tF 1 (110-
SEVEEY  1114F) B2RBREE SR BESERZERIUIKEREFO " [RIFATE
WEFLERRBZHEBKRTGEH ) EMBRER "SHAESHITIENR, RE - AH
IS BIRE R REENKRRIEPOLMASERE -

Administrative Deputy Minister Wen-Chung Hao chaired the 2nd Advisory Committee meeting
of the "Regional Transportation Development and Research Center Service Upgrade Program 2.0"

(2021-2022). Members of the Advisory Committee were invited to heed keynote presentations of
the six major regional centers on "Regional Public Transportation Annual Development Trends
and Policy Directives™ and "Program Highlight Itinerary Inspection™ and the Institute was invited to
supervise the six major regional centers over the inclusion of the feedback from the members in
implementation.

APECEZ52 @8 T 1E/ AR (TPTWG52) 4 MIM1FIF14~16HREH
EXBH KRBEHIBEEAFMAELFEREKXEIF  THAMEAIMRFTEX
HEig - BKEFTHE35M CRERS L2247 » AR E21347) - HA » BUFIBFIR
FRABET2207 0 RE/VEAME /BR300 - BERFKE D BINEBEERER/NE
BRERPAPECTHEART R A ZREHBAR - BEMEBRARL "EEER
/N (Maritime Experts Group, MEG) | ERBERHBEELETT=E "#&
APECHE[@ZCOVID-193%2 15 B8] M4 MoK &M~ ##m Z 3 (Building a Resilient
and Sustainable Cruise Industry Post COVID-19) ; ~ KFTXERR T1EEEwM
HEZIBEMARESTVNE(IEG) , ERREREEELESTE "IRAEE D
B E5H 4T (Exploring the New Age for Mobility Integration) ; » AR ER
RERKRR TEZEZHEKR/NMH (Land Transport Experts Group, LEG) | 2% %R
H TEmEEMREREERE | PESIL 2K (Urban Mobility Development
and Implementation: Experience of Chinese Taipei) ; * EUmZERET

The 52nd meeting of the APEC Transportation Working Group (TPTWG52) took place in
Bangkok, Thailand, on September 14-16, 2022. As always, the Institute was in charge of the
delegation. Deputy Director-General Hsin-Hsun Huang of the Institute led the delegation to attend
the meeting. There were 35 members in total (22 attended the meeting in person while 13 through
video-conferencing). Among them, 22 were representatives from governmental departments and
13 were from private organizations/corporations/academia. Our delegation gave a presentation
on the contents of the APEC project applied for in respective experts groups and shared
administrative accomplishments in our country, including the representative of the Maritime
Port Bureau on "Building a Resilient and Sustainable Cruise Industry Post COVID-19" during the
Maritime Experts Group (MEG) meeting, the Institute's representative on “Exploring the New Age
for Mobility Integration” during the IIEG meeting, and the representative from Feng Chia University
on "Urban Mobility Development and Implementation: Experience of Chinese Taipei” during the
Land Transport Experts Group (LEG) meeting. They successfully completed their tasks.
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For the copyright of the software titled "Minibus Rental Service and Travel Ecology
Platform"”, a research and development accomplishment of the "Minibus Rental Businesses Digital
Transformation Development Plan”, non-exclusive authorization information was released on
the website of the Institute to allow associations and federations of minibus rental businesses to
submit their applications.
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As part of the "2022 Taiwan Climate Action Exposition”, Director-General Chi-Kuo Lin, on
behalf of Minister Kwo-Tsai Wang of the MOTC, attended the "2022 Taiwan Climate Action Summit”

on October 7 and moderated the exchange on "2050 Net Zero Emission Strategy for Transport
Transformation”. In addition, the Institute helped the MOTC plan presence in the exposition

following the net zero transport transformation. During the 3-day exposition, colleagues at the
Institute and the Department of Railways and the Directorate-General of Highways under the MOTC
enthusiastically explained net zero transportation-related strategies and measures, which were
well received by the visitors. The MOTC won the "Best Public Sector Action Award” in the election
designed by the organizer.
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Director-General Chi-Kuo Lin was invited to give a keynote speech on "2050 Net Zero

Emission Transport Transformation Strategy” during the "2022 Taipei Net Zero Future Forum”
held by the Taipei City Government and shared and exchanged opinions on net zero emissions with

domestic and international experts and scholars.
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The R&D patent "Compact Bridge
Girder Bottom Test Equipment” of the
Institute won the "Gold Medal” in the "2022
Taiwan Innotech Expo Invention Contest”.
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The R&D patent "Geofabric Abutment
Protection Technique” of the Institute won the

"Silver Medal” in the "2022 Taiwan Innotech
Expo Invention Contest”.
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EEIEGE - KRIERS  EITHEBEEEERE  SHBBENRGLAE
BARGBESRPL R FGRE  EEAEVEBERAMMAEARL S REEE
DARIRFFT R R S R R Th BEFFAEBAE -

The Institute held the "2022 Matsu
Research Project Outcome System
Educational Training”. Besides an

introduction to the maintenance and
management system and the inspections at
the Matsu Port, how the maintenance and
management system and the sea condition
information system and the surrounding
system at Matsu can be advanced was
clarified and there was the hands-on
operation of the systems so that the end
users could apply the R&D accomplishments
of the Institute in practice and provide

feedback to facilitate continuous optimization
of research accomplishments and system
features.
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The Institute gave a presentation on the research project titled "Campus Shuttle Bus
Advancement Plan” during the 253rd meeting of the MOTC Road Traffic Safety Committee. The
Institute did an inventory check and gave advice on the 51 schools where public transportation was

pending improvement and they were approved by the chairperson to be prioritized for improvement.

AATHRIE T DU A ZE A LA ST IR R O B E SR, HTFTRR
BL Eﬂﬂéiﬁlﬁ AR - BAERIBRENEABHRIAZE  HEEEA T LENE
IZI’E‘ 2R NRE - DURFRRORZE -

The Institute held the outcome presentation and educational training on the research titled
"Exploring Intersection Traffic Conflicts with Drones and Al Image Recognition Technology"”. A total
of 89 practitioners were invited to take part. The application of analytical tools in the diagnosis
and improvement of intersection traffic safety was promoted in order to enhance safety at

intersections.

AT BRMKEMZEEZOETE "THINER RS TENE REE B
EBEBV11E10821 B E 1848 R EFK DML B LL * rﬁ&@%ﬂﬂzé BE 5%
ERFEBENE  MREESREAN B PREBINSHE R RGBS

WE BB - BREEERRIEAEDL - BRRISBERE - | HABER
fftEg o

The Institute held the 28th meeting of the "outreach transportation system” working group of
the Core Taoyuan Airport Project to preview and discuss in advance the conclusions reached in the
1848th meeting of the MOTC on October 21, 2022, which are briefed as "It is important to properly
plan and design the bridging of Freeway 1 Route A and Outreach Road Network and the system
interchange given the huge logistics and freight load for the Free Trade Zone and New Freight
Zone of Taoyuan Airport to facilitate smooth access by freight vehicles and to avoid regional traffic

congestion.”
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Representatives of the drone sector
in Japan came to Taiwan to exchange with
the Drone Sector Group of the MOTC and
they discussed collaborative opportunities
and directions in the drone sector between
Taiwan and Japan to hopefully contribute to

substantial partnerships.

BT R B 2] b BB T A2 AfF 5T RO ER r/%In__n,m}\%*“,u%l:z&éﬁfhﬁﬂ?é}iz
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The Institute held the educational training titled "Port Drone Smart Inspection Technology
R&D Accomplishments” at the National Center for Research on Earthquake Engineering.
Unmanned aircraft and flight control logic technology, image automatic recognition technology, and

unmanned aircraft image management and analytical platform operation applicable to Taichung

Port were shared and the current status in the development of domestic and international smart

0 ports were explained. Hopefully, through the educational training and exchange with participants,

the applied fields may be expanded to boost port intelligentization and to help Taiwan International

Ports Corporation, Ltd. quickly keep track of their use at ports automatically.
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The Institute held the experts and scholars workshop titled "International Airport Airside
Capacity Evaluation and Analysis Method Creation and Subsequent Application”. Issues explored
included technology promotion procedure, challenges encountered in the creation of analytical
methods, system analysis results, parameter framework, qualification process, how practical
parameters and model parameters are transformed, application of results and subsequent
development directions. Attendees and authorities included the Department Of Navigation and
Aviation, the Civil Aeronautics Administration, CAA Air Navigation and Weather Services, Taoyuan
International Airport Corporation, and experts and scholars. All parties exchanged and discussed
with one another, which would help international airports in our country with data and model-
based developments.
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To answer to the government’'s promotion of open data, the Institute released Taiwan
Cycling Route 1 atlas on the TGOS platform of the Ministry of the Interior to facilitate value-added
applications by all parties. It won the "2022 TGOS Circulation Service Award” of the Ministry of the
Interior on November 14, 2022.
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Minister Kwo-Tsai Wang attended the "Ceremony to Activate Experience in Advanced

Application of Drones in Logistics™ held by the Institute. On the topic of postal delivery service
maintained through drones in cases of broken roads (bridges], Fuxing District in Taoyuan City

was selected as the qualifying area. A total of 4 drone suppliers in the country were successfully
qualified. This was meant to enhance the logistics and delivery capabilities of drones in the country

and to expedite the practically proven and landing of drones in logistics.

A ERBEHECAME "2EBF 8RB LARERMIE , 58 - W
"IREBEZAPP, BYHEMLIKILE ~ g~ mE - REZ/NERZBBIR -

The Institute, collaboratively with the MOTC Tourism Bureau, held the "Crown Coast Cycling

Fun and Around-Taiwan Cycling” event and the educational training for seed teachers and group

leaders for the northern, central, southern, and eastern parts of Taiwan of the "Tour-around-
Taiwan for Dream Come True"” App.

AAEFTERE " ERNEZRTEZ AEMNIMHEEAN , 3 > REERK
BEINFERXE  HBAMEEZERATIEEFAREGERIBKERKE
45 o

The Institute's paper titled "Aerial
Image-based Man-Vehicle Trajectory Extract

Technology” compiled of collaborative
projects won the 2022 award of the Road
Federation. Section head Tsu-Hurng Yeh of
the Institute and the Principal Investigator
Vice President Chi-Sin Wen accepted the
award.
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To help consolidate bridge girder bottom testing at tidal reach, the Institute invited
authorities (agencies) for the maintenance and management of bridges such as the Construction
and Planning Agency under the Ministry of the Interior, the Freeway Bureau and the Directorate-
General of Highways under the MOTC, and county and city governments, among others for the
"Promotion of Research Accomplishments on Bridge Girder Bottom Testing Tools at Tidal Reach”
through video-conferencing; they shared bridge testing tool R&D accomplishments and test cases
and demonstrate how to operate bridge testing tools and their features for reference of bridge
maintenance and management authorities (agencies) in the future.
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The Institute held jointly with the Chinese Institute of Transportation during the latter’'s 2022
Congress and International Symposium a keynote session titled "Exploring Future Research Topics
on Major Traffic Policies”. A total of 8 rounds were planned. Political Deputy Minister Hsiang-
Lin Hu of the MOTC spoke for the event and indicated his anticipation that attending experts and
scholars could explore and discuss challenges in the future for major traffic policies, which would
serve as reference while the MOTC defines policies and guide innovative research in the field of
transportation.
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The Institute helped the Tourism Bureau hold the "Crown Coast Cycling Fun and Around-
Taiwan Cycling” event. A total of 1,919 people attended the event. The attendees had hot spot data
sent back to the hot spot map analysis server through the "Tour-around-Taiwan for Dream Come
True” App and the network signals of the device. The riding location sent back was analyzed in
real-time and presented in the Taiwan-wide riding hot spot map to successfully connect into a
complete Taiwan map and to fulfill the purpose of promoting cycling around Taiwan.
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The Institute held the "Over the
Mountains and Hills - MOTC Release
Conference on Accomplishments in the

Promotion of Drones” and presented awards
to winning teams during the "Creative
Application Contest of Drones in Traffic
(IN" and outstanding manufacturers have
taken part in testing and qualification for
"Drone Integration Demonstration Program
(I1) - Advanced Application in Logistics
and Transport” and also showcased the
accomplishments in respective projects
promoted by the Drone Technology Sector

Group and the Institute so far at the same
time. The release conference gathered more
than 120 industrial/governmental/academic/
research representatives.
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The Institute held the "Road Traffic Safety Technology Development and Policy Vision
Seminar” - Picture of Minister Kwo-Tsai Wang of the MOTC and attending VIPs
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The Institute held the APEC international forum titled "Exploring the New Age for Mobility
Integration” at Fullon Hotel Taipei. The Institute applied on behalf of our country with the TPTWG
and the IIEG for the forum and held it after it was approved. In total, members, including the US,
Japan, Vietnam, Korea, and Taiwan within the APEC region and those in non-APEC regions such

as EU Maa$S Alliance and other governmental agencies, experts and scholars, and industrial
@ representatives relevant to MaaS were invited to take part. Best examples and policies were

shared. Possible challenges and fulfilled contributions of respective members in the post-
pandemic era in terms of Maa$S versus intra-regional inter-disciplinary mobility and connectivity.

an
Exploring the New Age for Mobility Integration

~ L)

&
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To perfect marine hydraulics survey

of commercial ports, to develop the radar

remote survey technology to be applied,

and to build a commercial port plane sea
condition observation prototype, the Institute
held the "Workshop on Accomplishments
in Application of Radar Remote Survey
Technology in Observing Sea Conditions
at Commercial Ports™ at the GIS Taichung
Wenxin Convention Center where the
observation system built applying the radar
remote survey technology was clarified in
order to expand commercial port marine

wave and sea current and sea condition

observation technologies and their applicable
fields.

ARTEN ' RERSBEERRSIRIIVIIT ) BRIMBEZFIIBRMER
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The Institute held the technical transfer educational training and results promotion meeting
for the "Series of Research on Overall Transportation Planning for Eastern Taiwan”; it was done
both physically and online. Actual cases such as travel frequency and characteristic survey and
analysis for the eastern part of Taiwan (including Yilan, Hualien, and Taitung) completed this year
were adopted to elaborate on the idea about travel frequency and characteristic surveys through
the transportation demand model, respective survey operating procedures, traffic zoning and road
network construction procedure, and travel frequency and characteristic survey findings for the
eastern part of Taiwan, among others. A total of 22 representatives from both central and local

governments and 7 consulting/academic institutions attended the meeting.

166 BB EHFTTET1114EESR INSTITUTE OF TRANSPORTATION, MOTC ANNUAL REPORT 2022



FEEF L EEvent

BRERBIS KR DB ARTEN K [RIGER 2RISR/ OLRPTE T [@igF
DEERREBRE ) HAISERIEFOLEBEZENTHRER - REXRFEHEH
110-11 1ETET?EEJJ%@%mﬁﬁ%ﬁ”%@@@&%ﬁ%ﬂ%??EZ?%E&%BZ% ' B
BHEEEMZARAKEXMAMT  EFHEREEEMSIAERE  BERRKAHKE
BRI R IEEIBREDRETTA  LUEBEIUBER " 3080 ~ FEE{T . 2
BEER o

X
E
i
E-2
=
:

Political Deputy Minister Yen-Po Chen appeared and spoke at the "Regional Center Joint
Accomplishments Release Conference” held jointly by the Institute and the six major regional

transportation development research centers and observed important accomplishments on display

from the regional centers. For the release conference, representatives from the industry, the
government, the academic, and the research circle were invited to exchange and discuss together
accomplishments in improved public transportation and road traffic safety of respective county and
city governments under assistance in 2021 and 2022. Opinions from all parties were gathered to
help underline public transportation service developments and road traffic safety improvements in
the future in order to put the belief of the MOTC “"Hearty Traffic and Blessed Travel” into practice.

AFIREBEBFRMDBRARDNERBZ I ABER "MEFEEEBER
BUA SR BISTERRRINE 1 D FZAMMEcEEBBRE » BRI ER
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The Institute held the "2022 Keelung

Port Sea Condition Observation and

Simulation Project Accomplishments
Exchange™ at the Keelung office of Taiwan
International Ports Corporation, Ltd., where
accomplishments of the Institute in Keelung
Port sea condition observation and port
tidal monitoring station systems and the
project titled "Operation and Advancement
of Sea Condition Forecast and Simulation
System (1/4) - Advancing the Keelung Marine
Module".
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RIS SRR BRI (3/3) —HERINER
AT

Project Title

A Series of Studies on the Overall Transportation Planning of
Central Taiwan Region (3/3) - Transportation Supply/Demand
Forecast and Development Strategy Analysis

RERGEREHFESRIIFR (1/3) —IRRFERED

A Series of Studies on the Overall Transportation Planning

2 of Eastern Taiwan (1/3) - Investigation and Analysis of Trip
i -
Characteristics
3 S [ EIENIR S - EEFRAETNENEJ5/AZ | Transportation Planning for the Taiwan Region - A Study on Freight
i Transportation Demand Survey and Model Building Methodology
4 SRR SRR GRS TIRE (111486 ) Maintenance Service of the Transportation Planning Support
System (2022)
5 1M-12F AR EANTEREE (THCS ) HHEEAFILHE | 2022 Taiwan Highway Capacity Analysis Software and Website
BEHEER (114FE) Promotion and Maintenance Service
6 S ED PR 2R BB A R 7 S H AT Rese_arch Pl_anning on Highway Capacity and Service Level of
Weaving Sections
7 ANEASE RGN (HTSS ) R ;r:;:?inary Study on Highway Traffic Systems Simulation (HTSS)
8 BB (T B T AR 2 TR A A AR BB (11]) A{1 Intz.agnl'ated Technical Plannjng and Evaluation of Upgrading and
Diversifying Island Round Cycling Routes (lI1)
9 2EBETEE—BADBERAECE RS ESEABEIT) | Upgrade of the Taiwanbike Website and Automatic Regional Route
REREE Planning Function Development
- 108K 1 1 FEHFH BB SR AR B AR ZIEIOR 42 (E | Observations on the Trip Characteristics of Freeway and Railway of
T 2019 & 2022 Chinese New Year Holidays
B 575 780 5 460 B 575 2 1 1 [P0 520008 Ak 2 8 S A — L e A Evaluation and Analysis of Traffic Flow Characteristics and
11 s Improvement Schemes of Converged Off-ramps take Zhonghe
B fe
Interchange as an Example
— < L., | Danhai Light Rail T it with Mixed T A and B Rights of W
o |4 SmBSEAmNGE S TmRER— mmne | o LS Tt it et e 8 Rt of v
BRI DRG] v Zapacty Analy b UNSEATM
Network
13 B B RS B TS [ A Pllan fz')r the Survey and Analysis of Traveling Demand Relating
Senior Citizens
14 BN E AR T E R B B R Factors affecting Public Ele_ct_ric Charging _Station Demand and
Placement Locations — A Preliminary Exploration
15 4T B A S B SRS R S (1T S TR lEJsirlg Indicators of Bikeway Friendliness to Explore the Riding
nvironment
16 = BE1TE B — A DAY UL 3 AR 8 BARGY Preliminary Research on "Taiwanbike” Website Development
17 BT S B 50 £ 5 £ B S S A B R SR Reseafch on Iﬁnovative Accelerator Promotes Smart Port and
Innovative Maritime Ecosystem.
18 A R (1) —Womt 2 L Unmanr.led Aeri?lV§hicLe (UAV.) Integrated Pilot Program (Il ) -
Deepening Application of Logistics Transport
19 T A M G AR TR S R 2 B S B Case. ;tudy on‘ the Enviljonmental Benefits of Delivery Drones vs.
Traditional Delivery Services
20 T B AR BN 2 T B A A Prel_iminary Study on the Air Transit Markets Between Asia-Pacific
Region and Europe
21 2 A T A M AT SR ES A TSR S Study on Transfer Traffic Between North America and Asia-Pacific

via Taoyuan Airport and its Neighboring Airports
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Project Title

22

EHENSIR B B LB O &E BT

Study on the Influence of Container Terminal Automation on Port
Operation

23

TMEE "EBEENE ) B RERD TR

Expanding, Updating and Data Analyzing of International Maritime
Database of 2022

24

TNMEE T ERZEERE ) EREARERNDITRE

Expanding, Updating and Data Analyzing of International Air
Transportation Database of 2022

25

EARETCAIZ BIYFHE RN BREAZHE (1/2) —18
R (B FAIR G AT F TR

Application of UAV with Al image recognition for bridge inspection
(1/2) - Technology development of Al technology for bridge
component defects recognition

26

FEREREEXNEIIREESZARETIN S EZHR
(2/2) -HeERSZERIRETEELDHT

Research on Establishing Airside Capacity Evaluation and Analysis
Methods on International Airports Using Simulation Models
(2/2) - Taoyuan International Airport Airside Capacity Assessment
and Analysis

27

BBz EIE R R BB B BB R RN 7T

Preliminary Analysis of the Trend and Development Issues of
International Air Cargo after COVID-19 Outbreak in Taiwan

28

R REE R BT R E IR

Research on Supervision and Examination System of Special Bridge
Maintenance Operation

29

BB O EEAAR Lz 5T

The Study on Container Shipping Network

30

5 R A AL T D BT AR U R B 2 A R B R T R R AT
(2/2) —STRGERBEMEEELIETE S SRR AT

Maintenance and Expansion of the Railway Supply and Demand
Diagnosis Model Software and Strategy Analysis (2/2) - Complete
Software Maintenance and Expansion and Strategy Analysis

31

DU R TR R TRt BB B 2R

A Preliminary Study on the Influences of Supply and Demand in
Construction Project Using Railway Supply and Demand Diagnosis
Model Software

32

REBITHEEREZ TR AR BT (1)

An Integrated Technical Planning and Evaluation of Upgrading and
Diversifying Island Round Cycling Routes (1)

33

HHR112-1M5F 2R RFE (BN0-11MFE)

Develop the Major Social Development Projects during 2023 to 2026

34

WEERLFIRR - BERRERNER ANEEGE BB
Bl

A Thorough Reflection on Training, Licensing, and Management of
Domestic Automobile Drivers

35

IR AINETFEINE B 2 B %R 2 R HIAT

Research and Analysis of Road Driving Safety Management
Strategies for the Delivery Person of the Internet Crowdsourcing
Delivery Platform

36

FERATEES MRS S RAREER (1/4) —BRTR
BT R EHNE B R R R PR BB 3

Applying Artificial Intelligent Method for Exploring Risk-prone road
section (1/4) - Driving Behavior Analysis and Image Recognition
Technique Development for Aberrant Events

37

BEESERREERM 2R E B FEISS T

A Study on Improving 12 Key Elements in Railway Safety
Management System- the Development of Practical Operation
Guidelines

38

KEEER2ER RESER 2T

The Research on Marine Safety Information Collection and
Implication Model of Taiwan

39

DU AR E) AN B B & i 8 A 15 52 AR B 21 50 558 ol
(1/3) —BIAFHE

Application Scenarios and Pilot Run of Vehicle and Pedestrians
Traffic Flow Information Using UAV Aerial Videography (1/3) -
Establishing a Test Plan

40

EHE R RS A 2 B O R g pIHE AR & E (1/3) —
HEEEEER

The promotion of "Traffic Safety Engineering Design Guidance for
Intersection Based on Accident Types (1/3) "= Special Municipality

41

KRB R B) TR W B R At 2 SUE AT (A A RGRT A
(1/4) © FHEEREES

Evaluation of the Trial Operation of Large Vehicles Installed with
Active Warning Assist System (1/4) : Evaluation Framework
Planning
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Project Title

Policies toward the friendly transportation for the elderly - Long

42 salpEiE term strategies, action plans and observatory measures for their
SRR effectiveness
- 5 N N Implement the Service Upgrade 2.0 Project for the Regional
T [ 18 72 % 05t= - .
43 E?}j;éﬁé%fﬁ?nqﬂluﬂﬁi%ﬁ%&z Oxt®. (110-111 Transportation Research and Development Center (2021-2022) -
- North Region
oy S o Implement the Service Upgrade 2.0 Project for the Regional
" @13 By #%2.05TFE S .
4 E??ﬁ;r??%g;ﬁntpuﬂﬁﬁﬂ 22,05 . (110-111 Transportation Research and Development Center (2021-2022) -
Fke Taoyuan-Hsinchu-Miaoli Region
5 N N Implement the Service Upgrade 2.0 Project for the Regional
" [& I 9z 2 05t= _ :
45 ngﬁféﬁé%fﬁnql/uﬂﬁﬁﬂ,&z OFtE, (110-111 Transportation Research and Development Center (2021-2022) -
s Central Region
oy S . Implement the Service Upgrade 2.0 Project for the Regional
T [@igE 7z #R2.05tE - )
46 E?Eﬁ;;ﬁfg;ﬁntpzuﬂﬁigﬂ 205t %, (110-111 Transportation Research and Development Center (2021-2022) -
=7 Yunlin, Chiayi, Tainan Region
. 5 N N Implement the Service Upgrade 2.0 Project for the Regional
" [& 13 2 #2.051= - )
47 EE?§§?§§n$Ib\HEﬁﬁ R2.05t& . (110-111 Transportation Research and Development Center (2021-2022) -
IR Kaohsiung-Pingtung-Penghu Region
S ) Implement the Service Upgrade 2.0 Project for the Regional
r % 2.0t -
48 E???jﬁ?ﬁﬁﬁnmuﬂﬁﬁﬂ- Sl s GO Transportation Research and Development Center (2021-2022) -
AP Eastern Region
49 S e T A B A T T T P AR ) évit‘:J:t)i/Oin Railway Asset Management and Asset Performance
50 T B A SO ) ?r:nr;iiminary Study on Connecting Shared Modes and Public
b ek b S ¥ oz ok A Preliminary Study on the Application of Blockchain Technology in
=464 = 4R AL T FE Z ) :
o ERESEESERRESEER.LRANR the Management of Automobile Transportation Industry
L SRS =y PO A Prelimi Stud the | tand C t f th
Planning of Business Decision Support System for Transportation
53 EMREEIREEBARIZIRASRE (1/2) —FROHM Operations and Management Division (1/2) - Requirements
Analysis
54 0T\ T RS B R SRS 0 B ;laarcincigsg the Development Strategy of Smart Public Transportation
NI N ey Planning and Implementation of the Development Strategy of the
<3 [ 4 Fa =
% SUBHIR AR AR B RARMR RIS T Unmanned Aircraft System Technology Industry by MOTC
5 1MFEEHATELEREEILESBTAHENREMEN | The Maintenance and Transfer of Electric Bus Operational
pra Monitoring and Management Platform of 2022
57 TMEERBITEIR (MaaS) B EHEEEE MaaS Promotion and Supervision for Taiwan Counties in 2022
58 SR A T A e AT 2 S A R TR zit::;/locfcﬁ::ioﬁlcﬁcl)dlzt?r:li_:—;aezi:vc&]enand Vehicle-to-Everything on Traffic
N Sy g . Construction of 5G intelligent transportation digital nerve
E5GE = ST AR AR AR AR — &% J Lk P
59 Iz%;igé TBRAATETRE (2/2) —RERURBRIR center (2/2) - System prototype development and verification
= implementation
40 5 AT AT Al R (1) ?r:nosr::rei;ittii;)nnllfor Creative Applications of UAV in the Field of
61 A P S A B T S R L B Ty Promoting Greenhouse Gas Reduction in the Transportation Sector

and Assessing Deep Decarbonization Pathways
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Project Title

62

Research on the Impact of Shared e-scooters on Transportation
Greenhouse Gas Emissions (1/2)

63

FE R 2GR B HE SR AR R A B & (5 A ZE RS R BT (2/°3)
—H2FERAEEREEMAE

Research and Analysis on Applying Traffic Management Strategies
to Reduce Traffic Air Pollution in Metropolitan Areas (2/3) -
Survey of Intentions for Traffic Management Strategies in the 2nd
Year

64

NI F AR B B L FERE D BRAT (1/2)

A Study of Enhancing Highway System’'s Adaptive Capability in the
Planning Phase (1/2)

65

TEHERPI20507F TR SRS EHIMT

Analyzing 2050 Net Zero Greenhouse Gas Emissions Pathway in
Transportation Sector in Taiwan

66

E AR TR B A RRE MR S 2 B RE

Research on Refinement of Parameters for Estimating the Benefits
of Greenhouse Gas Emissions and Carbon Reduction Measures
from Modes

67

FrVE R RIB IR EIE B R B IR

Preliminary Study on the Carbon Emission of Emerging
Transportation Type

68

REYIERGAREIRE R ERE DR REIR

A Preliminary Discussion on the Adaptation Factors Affecting the
Railroad Transportation in the Planning Phase

69

IBELK R R B R B RRR SRS 2 R E

The Planning of Voluntary Departmental Review of SDGs in Ministry
of Transportation and Communications, Executive Yuan, R.0.C
(Taiwan)

70

WEE AR R BERNER ANEEHE2RER
Bl

A Thorough Reflection on Training, Licensing, and Management of
Domestic Automobile Drivers

71

WA INETBINEAB 2 AR BB RARIAT

Research and Analysis of Road Driving Safety Management
Strategies for the Delivery Person of the Internet Crowdsourcing
Delivery Platform

72

FERATE ST RE SRR (1/4) —BEITR
R R B INE B SRR BT RA 3

Applying Artificial Intelligent Method for Exploring Risk-prone Road
Section (1/4) - Driving Behavior Analysis and Image Recognition
Technique Development for Aberrant Events

73

FEEET R EERM 2R EHFRIES 2T

A Study on Improving 12 Key Elements in Railway Safety
Management System - the Development of Practical Operation
Guidelines

74

KSR E R R AE M Z AT 5T

The Research on Marine Safety Information Collection and
Implication Model of Taiwan

75

DU AR E) AN B B B A FE A3 15 SR AR 81 81 S R ol
(1/3) -2 FRIHEtE

Application Scenarios and Pilot Run of Vehicle and Pedestrians
Traffic Flow Information Using UAV Aerial Videography (1/3) -
Establishing a Test Plan

76

FEHRE R RS R 2 B O Rk s T PR g5t E (1/3) -H
EET S A

The Promotion of "Traffic Safety Engineering Design Guidance for
Intersection Based on Accident Types (1/3) "~ Special Municipality

77

KRB B R R B TR E W B R gtz SUEAT (A ARG S
(1/4) = SHEZRER S

Evaluation of the Trial Operation of Large Vehicles Installed with
Active Warning Assist System (1/4) : Evaluation Framework
Planning

78

BIRREBRRZAE] - REEEIRE « TEIFHSEEE
BIFERR

Policies toward the Friendly Transportation for the Elderly — Long
Term Strategies, Action Plans and Observatory Measures for their
Effectiveness

79

AEREERE KA EHERRERERREEZE
stE0/2)

Route-Based Costing System Review and Application System
Building for Bus Carriers Industry (1/2)

80

SEEANBERREETEATETHE(1/2) —EGHH
AR A TR B R AR 3%

Advanced Bus Intelligent Operation Management Pilot Operation
Project (1/2) - Research and Development of Integrated On-board
Equipment Driving Hours Management System

81

HHBAEEFORE (1/2) - AAExTLBEBEEF
ARBIEABAT

Implement the Contract System of Accessible Taxis (1/2) -
System Expansion and Cross-Ministries/Agencies Cooperation
Planning and Implementation
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MM EBPARFTELEHIRE L ER VA EABE S

Project Title

The Maintenance and Transfer of Electric Bus Operational

82 [EZ Monitoring and Management Platform of 2022
83 1EEGBITHR (MaaS) BhiEEE RSB E Maa$S Promotion and Supervision for Taiwan Counties in 2022
84 S TT A B B LR B R R A S Auxiliary MOFIES of Diverse Pul?lic Transportation Supply-Demand
and Information Integration Project
EESCE BB AR (2/2) — G R s, Construction of 5G Intelligent Transportation Digita_l .Neljve
85 e Center (2/2) - System Prototype Development and Verification
S Implementation
36 P B A R T 3 S MR 2o AR Advanced Rest?arch e.md Planning on the Industria_l Pr(?motion of
Unmanned Aerial Vehicles Technology Development in Taiwan
87 5 )T ROEE B B R A Competit_ion for Creative Applications of UAV in the Field of
Transportation
a8 ) ) 2R PR S G R I T AR B T Promoting Fireenhouse Gas R?dustion in the Transportation Sector
and Assessing Deep Decarbonization Pathways
39 B R R A AR S T (1/2) Research on the Im}palct of Shared E-scooters on Transportation
Greenhouse Gas Emissions (1/2)
Research and Analysis on Applying Traffic Management Strategies
%0 FEARBEERBBAOANFERIBER SR MM | to Reduce Traffic Air Pollution in Metropolitan Areas (2/3) -
(2/3) —H2FERBEEERBERARAE Survey of Intentions for Traffic Management Strategies in the 2nd
Year
91 NS R R BB S 2 LA R (1/2) A Stu@y of Enhancing Highway System’s Adaptive Capability in the
Planning Phase (1/2)
92 S 2P 20505 E TR HE I B AR Analyzing 2.050 Net Zfero Cj)reenhouse Gas Emissions Pathway in
Transportation Sector in Taiwan
Research on Refinement of Parameters for Estimating the Benefits
93 ERRZE RSB IRIE M S 2 B Y of Greenhouse Gas Emissions and Carbon Reduction Measures
from Modes
9% 2 A AR T A R T S Prelimina‘ry Study on the Carbon Emission of Emerging
Transportation Type
95 B T R B B S A R A I A Fl’reliminary Discussicfn on the Aqaptation Factors Affecting the
Railroad Transportation in the Planning Phase
The Planning of Voluntary Departmental Review of SDGs in Ministry
96 GEERKEREE IR B SRS 2 R E of Transportation and Communications, Executive Yuan, R.0.C
(Taiwan )
Application of Ship Monitoring and Early Warning System (2/2) -
97 MRABE TR R KB (2/2) Development of application modules for Traffics Flow and Accident
Hot Spot Analysis
N . — Planing and Implementation of the Development Strategy of the
ER 4 D 28
% RIBEMAB SRR R R R BIRAT Unmanned Aircraft System Technology Industry by MOTC
99 1MEBSHARBEEEHIRELETE VA ENLAREMEEE | The Maintenance and Transfer of Electric Bus Operational
B Monitoring and Management Platform of 2022
100 1NMEERIBITEIRS (MaaS) ShiEEEEEH Maa$S Promotion and Supervision for Taiwan Counties in 2022
101 SR A T 5058 B AT o 98 S ek S i SFudy of Artificial Intglliggnce and Vehicle-to-Everything on Traffic
Signal Control Model in Taiwan
5GBSR (2/2) — R B R Construction of 5G intelligent transportation digitaIL_nerve
102 — center (2/2) - System prototype development and verification
S implementation
103 )M B B (1) A Competition for Creative Applications of UAV in the Field of

Transportation Il
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Project Title

104

FITRAEREREREEEAEEERHARBEERERE
EE

Research on the Climate Change Act as well as Related Regulations
and the Suggestion of the Transportation Authorities

105

% OSORRBF I R B8 M E S0 e HRE

The Pre-planning of Traffic Environment Characteristics at
Intersections Impact on Air Quality and Improvement Guidelines

106

AR MR LB N RAT 2 SE AR E

A Preliminary Planning for the Discussion on Enhancing Railway
System's Adaptive Capacity

107

SIREBRRAFNREAR R BTG IRRT 2 SR E

A Preliminary Planning for the Discussion on the Climate Change
Risk Factor of Risk Assessment for Highway-Railway System

108

FORDA B AR R R R T BT (1/4) — ThReks A EdsT B
BHRE ARG

Research and Development of Bridge Bottom Detection Tools
in Tidal River Sections (1/4) - Functional Improvement and
Emerging Technology Introduction Evaluation

109

PUERMHRAA TR ZEEERR- AR EERRE
B

Railway Track Defect Inspection System by Artificial Intelligence-
System Expansion and Field Test in Yilan

110

EAMZEEARMEANRETEREERMIT (1) —2=
HEMNEaIITFERE

Application Research of the Management of Taichung Port Area
based on UAV Image Monitor Technique ( Il ) - the Platform for
Spatial Information and Analysis

111

FE R #2588 B AL BT FIFE 08 A % Be iy I8 32 O A 5
(1/4) — AEEORRARHIRE

Development of the Image Recognition Technology for Wave
Overtopping on the Coastal Highway and Breakwater (1/4) -
Daytime Image Recognition

112

BERISERNRFMEEEAGE (1/4) BRRENETE
BREE

Maintenance and Improvement of the Harbor Environmental
Information System (1/4) - Expansion and Integration of Marine
meteorological Information

113

BRRFVABE R MIEERSE (1/4) —BEREEES
[EE

Maintenance and Advancing of Sea Meteorology Prediction
Simulation System (1/4) - Advancing Keelung Seas Module

114

AR BB ERE TR R SUBREL R h (1/4) —
BEKEONTRAEE

Performance Assessment on Geotextile Protection Construction
Method (1/4) - On-site Scour Test for Hydraulic Model Building

115

FERALSZHERmEbh @A ITNEKEFEXEF 2
2]

Discussion on the Application of Artificial Intelligence Inspection
Technology to Assist Taiwan Railway in Executing Track Inspection
Projects

116

ZMZREZBEERESENERMRER B DR
(1/2) —ERERIERE LB R

A Preliminary Study on the Deep Learning Applied to
Geomorphological Identification of Slope by Multi-Phase and
Multi-Scale Images (1/2) - Probe on Collection of Image and
Identification Algorithm

117

1 F =7 RS MR EARRIZ T S 8L T K R BRI 55

Investigation on Metal Materials in the Corrosive Environment of
Taiwan in 2022 and Its Association with Industrial Parks

118

EEBE BRI (1/4) —FERHE AR
ERAERZHRE

Improved Inspection and Detection of Harbor Structures (1/4) -
Discussion on Application of New-Emerging Technology to
Inspection and Detection

119

BBt ERR AR ERIIEE (1/5) —2PBRIEE

Refinement for Seismic Liquefaction Risk Assessment Model for
Port Area (1/5) - Refinement of Taichung Port Model

120

ST BRI BRI S DT

Analysis of Wind Observations Near the Commercial Harbors in
Taiwan

121

S2VEE R AR SR I D AT

Analysis of Tide Observations Near the Commercial Harbors in
Taiwan

122

ST REERORBUR KT

Analysis of Wave Observations Near the Commercial Harbors in
Taiwan

123

SE T RSB LT

Analysis of Current Observations Near the Commercial Harbors in
Taiwan

124

BEMZEBRRENERTRT (1/4) —EaMMEBER
HEDER R BN R

Application of Smart Aviation Safety and Marine Meteorological
Information (1/4) - Integrate real-time modules of ship maritime
cases and sea weather
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Project Title

125 SHIE SRS R BRI LB 3T Comparison Studies of Laboratory Tests on Eleven Armor Types.
. SR ABIE A B IR 2SS (2/2) -BE R ETDRE R Z S | Study on the Visibility of the Matsu Port Area (2/2) - Proof of
R Concept for Visibility Prediction Model
b S e b e A | St g N L | Application R h on Envi tal Monitoring by Mi
| BB 1/ 0 | A7RICRon st on Envsnmental Hontorng by Micruoe
BRI AT . Y grep
Observation
e . Study on the Long-term Expansion Breakwater of Taichung Port
= 12 i TS . .
128 EARRINTREA TRAUBMARYHR with Hydraulic Model and Movable Bed Transport Test.
129 I B P BN R S ST Concen_trate_ on Improving Evalu_ation of Real-time Tide Level
System in Taiwan Port Group and Kinmen Port.
130 S5 R B A 5 ] AL A S A | A B e 2 Mechanis.nj Analysis and Adjustment Countermeasures of Inshore
Harbor Silting Caused by Headland-Bay Beach.
131 FSBRRE D E R TEEME IR A Study on Warning Mechanism of Wind Data in Harbors
Planning of Administrative Decision-making Supportive System
132 | BEHHROEBRRIERFARE (1/2) —FRIMT for Harbor & Marine Technology Center (1/2) - Requirements
Analysis
133 TS PSR TR T 22 E;{iiminary Discussion on the Wave Forecasting Scheme in Hualien
134 S LS A AR A PR ST T Evalua‘tion an-d Improvement of Wind-wave Model Simulation
effects in Hualien Sea Area.
135 R R S R S AT Analysis of Marine Meteorological Characteristics at Fu'ao Wharf in

Nangan, Matsu.
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