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Improve : Charging Stations :
. . . . Present = 568 Stations
Electric Vehicles in Thailand Year 2030 = 12,000 Stations

ZEV (BEV Population (Vehicle)
Order  Target EV Type
Year 2025 Year 2030 Year 2035

PC/LDV' (Veh) 225,000 (30%) 440,000 (50%) 1,154,000 (100%)

MC? (Veh) 360,000 (20%) 650,000 (40%) 1,800,000 (100%)

/ v BUS/TRUCK (Veh) 18,000 (20%) 33,000 (35%) 83,000 (100%)

sage

¢ Three- Wheelers (Veh) 500 (85%) 2,200 (100%) 2,800 (100%)

Boat (Unit) 130 (12%) 480 (35%) 1,800 (100%)

Railcar (Car) 620 (70%) 850 (85%) 1,170 (100%)

PC/LDV (Veh) 225,000 (10%) 725,000 (30%) 1,350,000 (50%)

MC (Veh) 360,000 (20%) 675,000 (40%) 1,850,000 (100%)

BUS/TRUCK (Veh) 18,000 (20%) 34,000 (50%) 84,000 (100%)

2 Production

Three- Wheelers (Veh) 500 (85%) 2,200 (100%) 2,800 (100%)

Boat (Unit) 130 (12%) 480 (35%) 1,800 (100%)

Railcar (Car) 620 (70%) 850 (85%) 1,170 (100%)

source : Department of Land Transport
@0 Asia-Pacific 30@30 Policy = Zero Emission Vehicle 30% in Year 2030
Economic Cooperation

M1 % R2025~2035% #5 8 &2 & T30 s 48 HR(F 4 %R APEC-
TPTWGS2 LEG Meeting)



Promoting Electric Technology for Public Transport : EV BUS

I Improve :

19t August 2022 : Open Ceremony for new EV Bus in Bangkok ~ * Present: EV Bus in Bkk. =318
New EV Bus come with E-ticket & GPS system + End of 2022 : EV Bus in Bkk. = 1,250
* Near Future BMTA plan to replace another 2,400 Bus

M2 : % R2022~2023 & T8 2 2 feds pAR(F A %R APEC-
TPTWGS2 LEG Meeting)

¥ kg ¥ Bﬂiﬁﬁ%ﬁﬂ T FARE I Ms. Allison Glass %2023 #3 % 21 p [£
FEh R s A€ kR4 > 1 T U.S./Canada/Mexico
Decarbonization Effort — Zero Emission Bus Toolkit | % 4% » # K& ﬁis?l
BB 2023E L E AR ES G FL9 FAeiE E MR E R R S
2 = %“’mk;}*“;t 2ARF L AR T E R E (ZEB) #
MER B L By P A e AN 2 F R e & R

FRm X ?3—?'3%‘ WZEBH T3 P B o FIPL %3 2 Bpn pb 1 7
o d (ZEB) H g E%\m%;,@wf’fr FEmP o e
PG R ED LRI R O A4 g x
A7 4eHh B8 o Ms. Allison Glass» # ¢ ¢ &3] 2 wF @
(ZEB) AR AeB 39T 0 # ZF Aehndad o p e 3 Bcfa e H
LR N 0@ & YRR ¢ (Hydrogen Fuel Cell) 2> & » § 4 £ g é
SEBL Fla A RETA 2R AR S R R
bl p ARG E D F R RE RS

(ZEB) 7| fi o T A#K 5 G JdcH49r7 - & %‘*%i&« 2f
(Depot Charging)i? p 48 % (Opportunity Charging) > ¥ & f 5 & 2 7
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Types of Buses

o Battery electric — most common. Several charging
options available. Currently more expensive base
price than diesel buses and not well suited for hilly
terrain.

¢ Wired electric - Do not need to recharge. Well
suited for hilly terrain and high-volume high pace
routes. Requires extensive overhead wire systems
and provide less flexibility.

o Hydrogen fuel cell - Longer range than battery
electric, acquisition is currently difficult, and they
are more expensive. Source: Electric Buses in India- Technolopy. Policy and

o Most of these come in different sizes, shapes, and Benelts
capacities.

B3: 4% Fpxad (ZEB) A2 &34 & (F# kik: APEC-TPTWG
2023 LEG-MPT Meeting)

Utility Assets On-Site Power Charger
| nfra Stru Ct ure * Depot charging vs. opportunity charging
* Need to consider number of chargers and time to charge
N ee d S + Considerations for hydrogen

M4 FE%22 (ZEB) Af e T A#G % g R(FA %A
APEC-TPTWG 2023 LEG-MPT Meeting)
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TPTWG LAND EXPERTS’ GROUP VIRTUAL THEMATIC MEETING

TOWARDS SMART, RESILIENT AND LOW/ZERO EMISSIONS TRANSPORT IN
THE APEC REGION

8:00-10:00am (SGT), Tuesday 21 March 2023

Item Topic Presenter Time
1 Welcome remarks from the LEG Chair Mr Morgan Watkins 2 min
LEG Chair
2 Low/Zero Emissions Transport: Perspectives

on Policies to Decarbonize Transportation

This session continues our conversation at
TPTWGA52 on policy options for decarbonizing
transport in the APEC region.

21 Palicy Brief 48: Policy Options for Decarbonizing | Mr Glacer Nifio VASQUEZ 10 min

Transportation in APEC APEC Policy Support Unit
2.2 Panel Discussion: Perspectives on decarbonizing 30 min
vehicles
¢+ International Council on Clean Ms Zifei YANG
Transportation
» Bloomberg New Energy Finance Mr Allen Tom ABRAHAM
¢ American Public Transportation Mr Arthur L GUZZETTI
Association

15 : 20234 31 APEC-TPTWGHE® & F| 2(LEG)sc § 4 47 ¢ sk
A2 (F 4 Xk APEC-TPTWG 2023 LEG-MPT Meeting)
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Time Agenda Topics
(Bangkok Item
GMT +7)
Day 1z 13:30 — 16:30
Opening session
- Welcome and opening remarks by IIEG Chair, Darren Atkinson and
13:30 a outgoing Deputy Chair, Jason Taylor

- Adoption of the agenda

Project updates and information sharing
Presentations: Existing projects (45 mins)

- Optimizing connectivity between ports and other modes transport
system through 5G and automation technologies in APEC region
(China) [v]

- Strengthen Connectivity through Mobile-based Green ITS Knowledge
and Information Sharing (Korea) [V]

13:45 2
- Combating human trafficking by addressing illicit uses of
transportation (The United States)
- Exploring the new age for mobility integration (Chinese Taipei)
Discussion: Related updates and information sharing (15 mins)
2023 NEG Policy Theme — Presentations on MPT options
Presentation (5 minutes)
- Chair will present the three MPT options for discussion
NPT Identifying the sustainability benefits of new and emerging transport
technologies
14:45 3

Presentations (10 minutes each)
- Sustainable Transportation Systems: Resources and Best Practices
for Measuring Benefits in the U.S by Megan Blum, United States

- Sustainability Initiatives in ITS by Daniel Hoyne, Kapsch [W]

Fl6 : APEC-TPTWG 52 § k- & & T # % Fo| £(IEG)& A
(74 % Jk: APEC-TPTWG 52 Meeting)
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(@RPEDY; Asia-Pacific

“& | ¥ Economic Cooperation

Sustainable Transport Systems:
Resources and Best Practices for

Measuring Benefits in the U.S.

Megan Blum

Director, Office of Environmental Programs, USDOT - FTA
Intermodal and Intelligent Transportation Systems Experts Group
(IEG)

September 14, 2022

B7 : A4 ﬁﬁig?] P E & B (FH Kik: TPTWG 52 Meeting )
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I Transit Bus Electrification Tool

SPREADSHEET-BASED TOOIL

For estimating CGHG savings from low- or zero nissions buse

) Asia-Pacific https://www.transit.dot.gov/regulations-and-
Economic Cooperation proarams/environmental-oroarams/fta-transit-bus-electrification-
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i APEC-TPTWG 52 Meeting)
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How Does This MPT Align with APEC Goals and
the TPTWG’s Workplan?

» Sustainability is a key theme when considering the impact of new
technologies.

o ldentifying and adopting sustainable new technologies: a
goal in the Aotearoa Plan of Action.

o TPTWG strategic focus: inclusive and sustainable transport.

* A quantitative focus is important in ensuring policy-makers are
implementing the technologies which will have the greatest
benefit.

« The IIEG has not undertaken work in this area before, and now is
a good time to do so.

Asia-Pacific
Economic Cooperation

B 10 : @ﬁﬁ?}i:}im& %G 2 2 APECE #(F # kik: APEC-
TPTWG 52 Meeting)

Main Policy Theme Proposal 1

“Identifying the sustainability benefits of new and emerging transport
technologies”

+ Positive sustainability outcomes: often cited as potential core
benefit of new and emerging technologies.

+ Sustainability benefits have not been well explored by academics
and policy-makers. There has been a focus on qualitative results.

+ Potential outputs: Key metrics and tools to more
comprehensively measure the sustainability benefits of new and
emerging transport technologies.

* Members could measure benefits in their economy and feed this
into policy-making.

BIIL =i ATEE g 4k chIR B AR g 27 0 1732
(38 % i%: APEC-TPTWG 52 Meeting)
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How the Average Net Energy Usage Rate and Regeneration Rate Have Evolved From January 2022 to April 2023
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The Relationship Between Net Energy Usage Rate and Ambient Temperature
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R E B o hA2E R e AR AR P o 1B (T £ 104595k iR AR o 4B

17~18777 » SHEFEBFTHF? nRELLH > F g %l
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Fol (h5-1.8%4c01.8%2 ) & 22 i 8 4&1’“ g (>250) > L=
# B #%(< 30 km/h) 0 F]p z%s‘ff;lf@ lf; %F e R
HERE T EH TR REEDD ﬁ%
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Variable  Description (units) Mean Minimum Maximum

SOC;  Trip start state of charge (%) 89.1 25.0 100.0

q Average gradient (%) 0.1 -2.0 2.0

T Average temperature on trip (°C) ~ 17.6 5.0 288

s/km  Number of bus stops per kilome- 3.1 1.3 6.6
ter on the route

v Average speed on the trip 176 3.6 37.7
(kmh™!)

p Average number of passengerson 6.1 0.0 40.1
the trip

ec/km  Average energy consumption  1.06 0.33 2.4

per kilometer on the trip

(kWhkm™)

BI7 B TR 56 ()
(FR KR @ iR I2NFC R R 2 iR b))
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I Model Use

: [ User inputs

7

Depot
charging
optimisation

Output to

I ™
[ GTFS data ‘ Electric bus

I energy .

A S S S S S S - .. Consum ption ___________

F — -— —-— L} L} L} L} L] -_— L] -_— -_— ] L] -— L] L] L} -—
model 1

: [ Training data ]—/

l
| Model Training
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buses on route
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Introducing the Automated Shuttle

+ Highly automated Shared Transport — SAE Level 4 |
+ Low-speed controlled environments
+ 10-20 passengers

+ |deally suited to precincts and suburban streets
* Airports
* Business parks
* Resorts / Retirement Villages
* Local Public Roads

« Several models now in production — more emerging = |
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Case Study: Sejong City — Korea

« Smart City — no Private Vehicles in Central Area
* AV Shuttles key component of transport plan
* Also shared micro mobility services

* Currently trialling AV shuttles

+ KOTI (Korean Transport Institute)
and other industry partners

* Achievements to date:
* Public road approval
* V2X Integration
* Data Sharing
« Korean Interfaces
+ Fare Collection

o

Bl26 i MKOTIdadchp F = 13-4
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Maas in Seoul

o Transport mode and data to be integrated for MaaS-Seoul (Vision)

- Mode : Integrate the currently available public transport modes with the future mobility like autonomous vehicles

- Data : Integrate current public transport data with shared car, weather, event, and individual preference

“4 MaaS-Seoul : Transport mode

Rental car

v
= Maa$ - Seoul
> Maa$ - Seoul = 1 Connected
x Connected sharedcar | Conrtionwformation . Information e
Walking Transport h . 'Q
=
= A
N -l = iy
& i carpool ¢ "X vomen L = ﬁ' sty
. & L ool - — B pid
~ Autonomous PM - ~ [ormaen  gardcw  wrommaen | o
~ . - ~ Infarmatian
~ _ Vehicle - S~ -
®———————> Maa$ Service available overseas . __,% ____________________ T
Haad + I = S -~ e I
— oy 138
Maas Service available in Korea Other Wormﬂllm: e Payment Fie /Dasater Westher H
@ —————=3 Future Service e o
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Case Study: Australian 5G Innovation Initiative

* Use of 5G to Enhance Autonomous Vehicle Operation
 Australian Federal Government Funded Project
» Address challenges from earlier AV Shuittle trials
» Key Objectives:
» Collective Perception

* Teleoperation
» AV Use by Elderly/Disabled

F128 SAEAmihd A pf it R 3 EWFEINLD K~ -
(FAL %R @ APEC 51 1F] k2 5 527 § 3%)
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CAV standard gaps across the whole journey (example)

Distuptionto  Supporting
P';;’::;"’ Grinbogs ZT‘:“‘:"" Prsevice  Inerchange  businessas  Infrastrcture:
» usual wayfinding

Return journey
planning

v i Examples

2 . o Predictable see appendix for full list

and accessible

K
A Accesible
pathway to
connection

Communication
and assistance

Safety and Safety and
anticipation asvstance
Effective monitoring

and assistance

=
[ ] Nogap Safe Exact position
v dtancefrom  acceleraton/  of vehice i e
platform deceleration L
Programmable operations

1o enhance accessibity

Startand end Hailing, paying,
accessible? :/'M' destination o4 mrwy. Wik S B

location communications coms
Ramp? setting, halting

Priority seat
available?
Accessible Human
Machine Interaction

Asia-Pacific
Economic Cooperation

Bl 29 emp KB EEEY
(F# %R : APEC @1 it] 2 % 5
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" Advancing Sustainable and Equitable Urban Mobility through
Transit Bus Automation | 35 2 ¢ > 3% 7| £ |8 ﬁﬁg?l 2R % 2018 # 3
2022 £ {77 % ‘?\3\@]9 ¥ it eh i vk #7 7 (Strategic Transit
Automation Research (STAR) » 12 #% & = % E%ﬁ ey @A > T
A QS m&@»f]%ﬁ% (1" S FHEPRFE) » Jad oo T A:ﬁm’gﬁﬂ F
ﬁgl_v_ {R_= @ﬁ%ﬁ,ﬁ%‘rfrﬁgﬂj B > 4c@ 30-31 #roT o

A RHERF LA (FTA) 20 # F 5% MRp e F 2 &
J‘.El{—"‘}}' rﬁ50f§f@;—" w\@ﬁg’igﬁvﬁiﬁigfﬁg—\ig,égj 221&2%,@,
i

e R 312]‘?'3 (USDOT) e & & #F et 3] » 4o K 30-31 #7751 o

Transit Automation — Wide Range Use Cases and Vehicle Platforms

D .

Transit Bus ADAS Automated Shuttles

Maintenance, Yard,
Parking Operations

Automated Bus Mobility-on-
Rapid Transit Demand Service
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U.S. Transit Bus AutomationTesting Activities

Legend
Projects with USDOT Funding

' In Progress or Planned

O Completed

Projects without USDOT Funding
‘ In Progress or Planned

O Completed

Source: USDOT Volpe Center, April 2022
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I Transit Automation with Accessibility

Automated public
transportation with built-in
accessibility has the
potential to advance
transportation
independence for millions
of people worldwide. In
2022, the project will be
launching with an ADA
compliant wheel-chair
accessible vehicle.

0 Asia-Pacific
Economic Cooperation Source: City of Arlington, Texas

F32 ARRVIPRF S RERpEERAPE S
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Strategic Progression of Research, Demonstration and Learning

Foundation for Driver-Out

Launch & Learn Readiness (DoR), Trusted Foundation for EV, DoR &
Engineer a Solution (FTA funded) Experience & ADA Compliance Integrated ADK
] ]
; =0 ) ‘
| i t
‘22 ‘23

@Autograde

Autograde Autograde

Driver-Out Capable 8 Driver-Out Capable

Trusted DO Ready

g Trusted DO Ready
Journey Experience

Journey Experience
Integrated ADK

ODD Expansion 0ODD Expansion

Shared

880000

Shared

Shared

Wheelchair

00 000

i ~
¥ Accessible ADA Compliant 7)) ADA Compliant
@ EV (Low Speed)
¢ AP!c" Asia-Pacific £V

)/ Economic Cooperation Source: City of Arlington, Texas
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Industrial applications

—

Blind spot
inspections
without

Drone for
chimney inner
surface
inspection

Al-based automatic
inspection
technology

scaffolding

Governmental support for proving drone use cases

Logistics in depopulated Transportation of Transportation of
/ areas and remote islands \ /- pharmaceuticals \ f agricultural products \
Need to provide the visiting medical Need to address the growing
Need to support the increasing number of examination and treatment. shiortane aftack drivers
elderly people having poor access to retail o ey ’
stores. , * -
- B (oG 7=
o (la ‘ Agricultura
5 o | Products
Groceries, o Vi
Dally ey = m'Zéfﬂag[ =]
| gy necessities 53 Prescriptio "\ "Ml 1 W7 / *% examination @ L el 1
" fe: ] O n ‘m gt
Grocery = ;L.
— Hospital Farm
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Advanced Air Mobility
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and Complexity .
Commercial Cargo

Package Delivery (low-alt) | Long-Haul Cargo (med-alt) |
Long-Endurance (high-ait)

System Automation

hmﬁ .
‘P Commercial BVLOS

Infrastructure Inspection | Drone-in-a-Box | Agriculture Operations

Vehicle Complexity

—

Regulatory Burden (75571 | Commercial VLOS Operations

Aerial Photography | Surveying | Infrastructure Inspection

~F 'S
@Lj Recreational VLOS Operations

Model Aircraft Clubs | STEM

F138 2MaEABLERY e @
(FA#L kR : APEC2023 £ 3 * 28 & 3| 2 € 3R)
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: 1

%¢ ﬂ#mﬁzmﬂéﬁ%’é{L?N’fﬁﬁﬁm%
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RABER-3 2 ARSI NGRE SR FBLER

it y5. 222 F * & Jennifer Joy C. Subang %2023 # 3% 1z i & Fo|
B(AEG)HF » & A 8 e ABEFARR LY L E(rFI394TT)
blacd EpAZ ok tE PR ToREEH - EER T

SRR ARE R APEAAR R B RS - R RN
Dr.Supatcha CHAIMATANAN #2023 # 3" 7% & & 7o) 2 (AEG)
A 3% 2 RESTR LI ETH L G T\(%lr'l?MO”Lr—r) Fru) g
HATERFS 5 R* RAPBLF S Ay E g %o
? B 22009 4o r B E & A4 % 2 R IFH 3 4055 o of
/ﬁ’%ﬁ S ERERE

A

I~
AgriDOM

The Future of
Agriculture Drone Tech
in the Philippines

F39 ZEFR* &R
(F#- %k : APEC2023 & 3 » 78 & ol )

d O AR A~ B BB ed & oty 55 3 W
B A sl B4l id HE (Ao Bl40%7 57 ) ?Bilfzf‘j-,a BB R H
EAWDR LY > TREFEEX > B g A S IFZ R N
2023 & %wofrﬂéﬁﬁ’%;'@Aﬁﬁ’a‘@%ffu##giﬁ‘;'ra\l,f}i’é’g‘ﬁ/\ﬁ&&
WP R REF I AAKGERARY FF o ?19?]9«%\ A4
B g AR S ANFERL LML > 5 B4R ER
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Lehi e g 0 (& @RI RESE) O BAfHLER S EE
WM HE R R RER R EAPORTY d TEABa e R
FENEABRY ZHET 0L

@ﬁ@iﬁ”ﬁA%m%i@”E*
@Eﬁﬁ’%%%*?W¢%i? ?’“?ﬁ‘%ﬁmuﬁﬁ
B ¥ ;:J,_‘frgI“’ T rgedFp L ViEF o P A WAL
g TR R F ’%é%ﬁ @ﬁ LR RS
BRETRABFREDELR SR LE PR Buls e BRE
FAURHATE > TP ARE A PHE L F B AR PR E
EABLAY « o P ARE A AP B AR et &
H* o

//
‘/
of drones industry in
Crop Monitoring Thailand is for ?grlculture
applications
G (10%)

Crop Maintenance
(90%)

ﬁ'&

* & #
"

&30 i@ Tl g )

@40?@
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i RMaaSE BEAETR P a v R R N2 23R

51 I % ¥ % MaaS% & g%

LTA¥ HLMAaMaaSE B 4 ¥ 5 A B & F k35 3
PREE S EOE j\bﬂ‘ﬁa‘:ﬂ;}#—,@" ﬁf“APEC F 2 i)
A EHEEE ] 2 (IIEG)2021& 37 #rH y#rMaaSrc f L A ¢ 3R

P W R~ EH I A B FMaaS/IMOD et e & “%‘ﬁ’f%’; %
APEC 15 7k & MaaS e B Ti% 2 & o (e B41~42477 ) » B 7
¢ M aMaaSPRi+ M T R { Sy - P BB - wWIFEEH > b
hod RiE P ErenGoPass > FA T A His 5 A oS iE L E
P As R T #ﬁaii‘ o B A3~ AL T L (1 % AlBas L NTT
docomofr.x 4 mVIA) CERE L BT E /yé 8 X3 EH
ff ¢ RMs AiEMaaST RiE F B2
EHY o UERES ;‘T,Eﬁf s doif 3 B7 b da % GoPasspF »
PAE Rt 1 27 €3

B, 2]

E 4

3

CRECEHEDR Y R p AR &

A AR AT RRE R R £t s SRR
]

— T

Want More Options Need Hybrid Models Future Cooperation

(Greater First/Last Mile (Higher Customer (Better Stakeholder
Connection) Penetration) Management)
Dallas’s GoPass Digital interface Local level operation

USA  (Plan to incorporate USA (Ensure that’s not a barrier USA (Not singular, centralized
additional options) for certain populations. ) mobility integration)
Japan Japan’s Al shuttle Japan Existing Smart Card Japan Further cooperation
(Use Al tech:NTT docomo (Works very well, reasons for (City level/ economic level)

and New York-baesd VIA)

difficulty of mobile payment
Busan Car/Bike sharing

Korea ! Korea Various Payments Korea Seek integration
= (Improvements are required ~ {Mix of cards and mobile (For the convenience of
to a certain high standard) payment etc.) people)

B 41 I % ¥ % MaaS % & 484 (1)
(F#42 %k : APEC 2021 & 3 ¥ MaaS #c i 3 %L ¢ )
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Mobility 4 Other
Integration ' Expectation

Want More Options Need Hybrid Models Future Cooperation

(Greater First/Last Mile (Higher Customer (Better Stakeholder
Connection) Penetration) Management)
KL’s challenge ] ' . Need MaaS scheme
ysi Malay ntegrating Problems | | malay : 0, SUITL
Malaysia (High ownership of s (Costﬁiffergt operators. ) T (Still only exist in policy
Vehicles/Motorcycles) '

document.)

Philippines Manila’s challenge | |Philippines Integrating Problems
(Bikes and Tricycles have (Incompatible ticketing
not been integrated.)

Philippines Need Maa$S scheme
(Willing to develop Maa$|

system) scheme.)
chile Santiago’s integration chile  Last-mile Problem chile  Need MaaS scheme
(Improve in contracts of (Payment not include (Willing to develop Maa$S
different mobilities) bikes and taxis)

scheme.)

Bl 42 I ¥ % MaaS % & 48%(2)
(F# %k : APEC 2021 # 3 » MaaS 5 it 3 41 € 3R)

M AR Adi$MaaS™> & (4-B435757 ) o % e BT At K
Ehy (HAE - 22 ) o % 2MeNGo» fiR ¥ » i drpt A 2
fer 32 (LR~ {RF) T35 D@L - @i Fl
(AeBl=r7) > TEflzmd g B8 cht HAS (BB~ 28 i
oo piFd PR ) o AR R (FAEEEA N F2 EanT
) PRl sae®gia v (%> QRE/Line Pay * »+HiF
=23 - Bike2.0) ; MeNGo=it B ifAz7 W E & 7 FE > BEIF AT
4}; tiMaaS Z, = 4 v it‘é?féﬂ*ﬁf, _-FF"" (# % 975 7 b i 2050 )
o ARIEENaaST IR A A1 T = e o (AoBl4477 ) 0 #
W fwﬂhﬁﬁ”gﬁﬁﬁEM$ﬁ%®o

\

i
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Mobility
Integration

Various Options
(Greater First/Last Mile

Connection)
@ Reliable Backbone
o (MRT,BUS,TRAM)
: ~ Comfortable Taxi
(Incentive-Based option)

¢ E-Scooter Sharing
(Faster Greener)

. World-class BikeSharing
(% () (Giant, largest bike

WeMo

w MFR in the world)

Hybrid Models

(Higher Customer
Penetration)

@ Payment for all modes

(MRT,BUS,TRAM,BIKE, TAXI. )

Popular Smart Card
(Equity for Elderly, Student.. )

4.( S

@@ Digital Transformation
(Bring in QR-code/Line Pay
for MRT,BUS,Bike2.0)
@ MaaS Reward Points

(Offer Flexible/Attractive
Reward Points)

Men-Go

—+4% BuRE

Big Data
Application
Business Intelligence

(Better Stakeholder
Management)

ot
.

n Retain Users
' * (By Improving service)

Persuade Provider
(With Revenue Growth)

Attract Newcomer
(By knowing their need)

B 43 2 & MaaS % 2 = %

(FAL %R 1 APEC 2021 & 3 * MaaS < § 2 4% ¢ )

Chinese Taipei’s MaaS/MOD
Integration Philosophy

« We not only integrate mobility but also know how/when/where our
MaasS customers move (for all the modes they use).

» The philosophy creates a triple-win situation and we’re willing to

Data Visualization

®
2 @ to know
® - X wrere lster MRT, 63%  _ gus, 16%
e ransfer -
0" ® A & from MRT PT users join us,
»® to MaaS-Taxi! So do Private
o ®®x *- (With Tableau Car users!
g .O' : Software) (W::aBligiI:)ata
Sog - o ,
ol 2-E--@
fy— 30— —=f
) Asia-Pacific

7 Economic Cooperation

B 44 2 B MaaS % & 1@ 4

(F#L %k : APEC 2021 & 3 ' MaaS #c i 2 4L § )
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5.2 MaaS4f 5 -APECER 1 (€] 1.5 i gt & e 43

5B f 20214 % APECE #5117 ,w@v@r%@w EERZ
MaaSse i 1ALk ok > A FF BB 6 FE | 2 §RSp 7%
APECH] "2 # 38 & T MaaSR| "% < /1 1% > &|J£r2022& 127 14p AR
B FHAPEC) PR3 &5 P g A M 2 EF A > WwE A
MaaSih# # 2k A KA R AT X ~ § iz RBFEN frﬁ]‘ﬁ@iﬁﬂia
Bt o 4 FRE BT AR PAEEEN NS P AR QR
FelEmus Br FRLv@r o iy 3 gikig i
FRAN N AL NHRAEY AT MaaS? WX E - BF A &R A0
VA - BRI FEE R R RN &SRS 0 B
> MaaS+ 1§ B4 4% ik & a‘;éfﬁ - ek (8- TP HPRGE Ak N ANHRE
VA EE B ET wMaaS 0 F ool b ooB BN T G ook i %4
B qtﬁs, o AL R4 EH R #H;m— sh X MaaSfad= % 0 R4 08 B

/7

S AkHEGE BT Ao d L BRENT Ak BAPECEH 1 v/ i & T
B g ed # &34 MaaSAp MR 0 'F 7 FiMaaShEi - R
BIFEE R L ek :&}Eﬁ@—?#&%ﬁ:@'ﬁ;ﬁl sERsae FHE T ERRE
BEHFE o
Federal Transit Administration (FTA)
FTA Vision FTA Mission
A Better Quality of Life for All Built Improve America’s Communities
Upon Public Transportation through Public Transportation

Excellence

F1 45 4 RE B 003 9S8 8 2 p (FTA)R 22 =3
(F# %R : APEC 2022 & 12 * MaaS #3#)
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g0 4 B INI 204 BB TR (FTA) » A % % 4 4o 9
TR K BEE ) ia b (FTAR R & E a4 B45977 ) T & k4 &
By REAFERF S RES R S1 e T (e B46777 ) 0 1R i
NPT TR T T Sl SR A 4TI 0 i
Mo TR R BRI 0 % RS B A g R X E B oA
TR R R RUE R E o Pl AAPECE #1
f£/] @74 MaaS# MOD % AT » ¥ & F 425 © 4p M b AT 654 B 48
£ o
Mobility neXt Program

FTA’s Mobility neXt Program builds on today’s innovative
solutions to advance carefree mobility for all.

Source: iStock

Bl 46 % @ d it RG34 (FTA) " A A& ) Siphl- 3
(4L %k * APEC 2022 & 12 * MaaS # )

¥ b (2023 45 & e B By kb Re e (IIEG) 8 0 “iit
Fr@poEa T 2 Mo 7 L ERL B A4 (MPT) > %2023#
37160 kp 4BEAMOAIL N {2 el BRLAEBRERY » &
/87" 2§ Mr. Darren Atkinson2 &| 2L 3 A #rREF T R £ Fdhis 0 ik
WA RTHMaaS ~ p B2 E L L APRP T 2 BB e FHAHFR
RE AR e (EATHT) 0 P R DA BB LY R E
Erik van Vulpen£ 2 $%if 7 § & ‘Ei%r‘@ﬁ%]? 2 des B anRA > B BiE
R A o RN KT 2 g SHAEE R - 2 FuENATEE
TP R T 2 i fee L R 300 0 A R B E A
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& i E 8 @‘] FB el (IEG) 34 % & WG &b ~ ATEHF
é?mm%%mlpﬁ,ﬁﬁiﬁ*ﬁ BEHAEY P AL ANE
(MPT) §:RAL% > 3 Vi RIBERL AL i;ur; EER Y ERI L
1R RNl S B AT RN R SR Bm O N AR Ao L M LT
R T2 k3R B i ﬁ;]"'lf’}(? My - BREE > FFANEFRP WP EGF
FATE 18 g PLAT(hrMaaS & p a;’ﬁ)ﬁ,a’rsrg)g;.;afﬁﬂt B G engr > T E
Bl g mial 2 3 A R L EMO g Y TR

LS
EA#HF G2 X R AT E S HRYFE NP ERE ¥ - B
RAF S R4 d WEARAL YRR F LT LM AHEF S %
EpaE RS TR BBIHEF RO BT Filg LT H RS D
¥ E (4ot d ok 2 4E) -

Mobility l Stakeholde ‘
Integration ' ‘ Practices

Integrate More Options|  Create Hybrid Models Foster Cooperation

(Stronger Accessibility) (Greater Inclusivity) (Better Connectivity)
s BB | o oot ¢
Q
Micro- e ) e ) '
Mobility ﬂ Inclusion ;ﬁa{{ & Bilateral

eeeeeee

Automated

nnnnnnnnn ws ' ~‘ L " . : ; i
Shuttle(AV) - Equality @ ‘(iPﬁSS Multilateral

Bl 47 AT gy ik e FLand &2
(FH &R - APEC 2023 # 3 7 & so il 1 38 § &)

d A g R BB g MATRE G AP GO &L B A

K ¥ LAPECE #5117 /] ke fr 4% 45 4 MaaS e MOD ¥ 32 4% » ¥ 21T & 47
EAEER kel e (IIEG) i & sc{ 240 (MPT) P - & - bl
boif & A EEE sk el e (EG) BIA A B HF 3 R 202 & ol
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248 (MPT) * & % (AcBl47%777) > i (78R (MaaS) frx % 38
LfEARd v A2 EOE R Ko DR TE S FRFEs F Lo
ﬁ%ﬁiﬁ v iR AR JEEMaaSE sk 0 V ORGE L AE L ER P o @ Jf‘f E

ﬁhﬁ

BT 7 R O 553 BT (- A g
@ﬁ%ﬁ’ii#‘% oG EEF D ﬁg,]’ff’ﬁx‘x P 2 e o B
3

FEis»%% Mw&ﬂ+’ﬂEE(MU £A (VAV) 267 4
(EB) + #ARAHIUET 2 Hend BT H > ARD Adeid A0 F
frimigs % o @ % fogf BATRE @I e FE L f g B

&ﬁ@kﬁ@ e &%ﬁ’%i&?#‘ﬁ4‘ﬁ%gﬁﬁmgﬁﬁ
W3l F RE BRI XL RY BART & AP M BT TG AR A
ATfE A $’%?ﬁﬁﬁ$§ﬁ?5ﬁ’k%ﬁﬂ*ﬁ&?ﬁﬁﬁﬂ-

Possibilities of cooperation on MaaS/MOD -
3 levels of cooperation among APEC economies

« Level 1 : Hold Conference/ training/Information sharing seminar

on priority issues to foster cooperation opportunities
« Level 2: Conduct Joint Research Project for those economies

who need help or offer consulting services to them.

How to facilitate ¥ How to bring in

How to help Regional AICT, AV,
those who have Cooperation? , Fintech.etc. to
challenges ? MaaS2.0? Acoreof

one-stop mobility

Top 3 priority issues for discussion

A Key to on
/" demand mobility

An opportunity of
stronger together

Asia-Pacific
Economic Cooperation

] 48 APEC A ¥ c% 1~ 2 #6 MaaS & 1t &
(F4L %% : APEC 2023 & 3 # & yc i 2 4T ¢ )

2R A K EAPECKE A Y - FEHFEEERL T 2R
ML % b (A ATEE  (oMaaS s B B B )entn MRAT - ¢
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7z MaaS:h & ie# s it » AT 3 SFAEAPECKE /A 2. FF 38 & 1T ¥ J¢
B 7 A%z B A B (- B48~4947 57 ) %ﬁ— B AR B i
BPLRUEFFEFER BV FTRXIFHE o GlHefFF AT
ATEE P AR R o AR TR 2 e Bl R s
W3 EEOEAEFEFHEA LT E AT ‘ )
B3 kop i oA MaaST 2 /e FHEGTIR %G
MRS AME 2 B s 1T blde 0 A AVE F 2 B A
MaaS/MOD # §8 .4] = v ~ C/g /Al {2t Dig /A & & MaaSPRix - E
EAEFEARE T MaaSKE % & (T{e i & o

pas}
w.:

;

X ey
= 3 }\\
c
@\

=

&y
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Possibilities of cooperation on MaaS/MOD -
3 levels of cooperation among APEC economies
» Level 3 : Facilitate Cooperation between Economies such as :
v" A economy help B economy with formulation of MOD master plan.
v" C economy help D economy with integration of Payment/Mobility.
v' E economy’s Maa$S cooperate and integrate with F economy’s MaaS.

How to facilitate Y How to bring i
Regional AIOT, Ay, Top 3 priority issues for discussion
Cooperation? Fintech.efc. to

MaaS2.0? Acoreof
one-stop mobility

First-Last
Mile Mobility

An opportunity of

stronger together

Asia-Pacific
Economic Cooperation

B 49 APEC /8 ¥ e % 3 48 MaaS & (7§
(78 kiR * APEC2023 # 3 " & s 1 41 € 3R)

PR KRFERA PECiﬁﬁs?]l £/ B ar % 47 7 MaaS& MOD % 3%
32 > E%’;’Ei‘f’?\f%%ﬁ%&AI‘Bi BP B B T B
%3 ﬁm,ﬁigll -] 2 (TPTWG) i % = F Jason Hill » 3% 1 Ji‘t@ﬁ%l

L ER(TMM) > 2 R 30308 L -7 F & 12 (Pete

Buttigieg) # % chi B BP A A KBS F 'ﬁfrﬁlj%%iﬁﬁﬁ R
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%%@%“ﬁﬁ%iﬁﬁ%ﬁ%@*?ﬁﬁﬁbﬂumieamwn
Vulpen# 4 (ErikvanVulpen) £ 4 » &7 p B & Jffa 2
5 R E B R RGP FE P b anE BIEE ) et
NECACIR %ﬁw A t&‘ B~ po#s I fo% 2 BRALDT 2 PR L
Sk RMER A MIEREW) R rRRERT I LT b
Kt oom &'E@fér,us’é’ﬁi%],ﬁ LB fo) 2 (IIEG) ® A A A #7p 5 5
;;; 4 e &APEC@@?IJ ] EH53% g K7 A3 A Kdoim g ¥ 4
lBis > B A 1 E R he F o i F PRI (Ao B150%7
A3 ?;#.?.4 * VAT B U T I AIRTIR A R ik
ﬁ%%ﬁmﬂdﬁw’wﬁfﬂn foup 35 arEEE] ¥ o Tt A

2 %p«u%ﬁ‘ﬁ (IIEG)F"igﬁ%&;’_g Bom 7 e fb il
ﬁ#s e > BB T T R T o Bdp e A R Ao 2
PuRaE R o A £ EEE Ak R i (IIEG) A ks g
Frmd e Bl mal (T g o TR X kiR iRALE
TMMIIZRE & 3RAE 2 i L RALEH - K0 blded F R {opATER
PO ¥t F FRE o LA K BAPECE# 1 7] 4R
MaaSE- MOD % k48 % 4% & & o

\

}¥ o

® . Asia-Pacific
Economic Cooperation

Developing Accessible and Inclusive
Public Transport Information Service

in the Use of GPT/AI Technique

Jason Chen

Deputy Chair, TPTWG-IIEG

Researcher, Institute of Transportation, MOTC, Chinese Taipei
Agenda 3.3, TPTWG 53 IIEG Meeting

Sep 21, 2023

] 50 ‘A ATE Al FHHEH R E gy ¢ SLi0V 2 fLr e T
(FAL &k © APEC2023 & 9 7 8451 it k2§ 3k)
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7 B Acie T APECE fy1 1F /] s FIFEHAP L Ere s
(MPT):7MaaS& MOD % R4 » 124 & 3% & 1 42 4 LtMaaSéﬁfﬁ&
* 5 b|(4-BI51#7or) 0 202382 3p T X AATRRAE T R
APECE #§1 it/ i-if & £ W & RYIEG) | s ali A ¥4 > %
R Mr. Darren(GE ' < i 38 A AL yE 2-p B 2 Bipsc {2y L i
f%-Director) fj 47 p? AR FE "2 Edge | ARG ik R 4 15
Bk EFBIRAF T o FEE T2 i#m G ARG & g
2023 & APECIE # 1 i’vfj‘ M,@ LA EERE RUIEG) | mensc {4
W(UATE P ER BT hT 2 i e F ) TR K F2
#;; 7 | AIPRF22% ~ *(112)4‘1‘9’9 21p 2. APEC:& ﬁ%].l %] &% 53=% g
%2 IIEG+ g #hAz? - d ArmmpEmg B »APECE ¢ ¥4 3
ELEIC N A o A €dp s ) APRIRE 3 & = % (3o R151~52#7
iT) °

Emerging concepts (GPT/ Al application) in Taiwan that impact MaaS/MOD
(Improving Transport Accessibility and Inclusivity in the Use of GPT technology)

Big Data
(MeN»Go Maas START
(]
y 3D guide
Y \ 2
*%Taﬁiﬂ? /Team Ageless Guide T
(Chinese pronunciation :Team- Bu Lao Chi Nan ) @Open o

Ageless Guide refers to our trip guide interface specifically developed
for older adults, pregnant women, or physically challenged people

Jason Chen,
Researcher, Institute of Transportation, MOTC (10T,MOTC)

B 51 APEC TPTWG53 4 % & #7 T4 36 F 2 24 | % 80 2 5 (1)
(F 53R © APEC 2023 & 9 # i1 it/ iz § i)
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TPTWG 53: Intermodal & Intelligent Transportation Systems Expert Group (IIEG) Meating

O& e @ =)

- AR N T T

ARPedy Asia-Pacific

S °°» Economic Cooperation

Developing Accessible and Inclusive
Public Transport Information Service
in the Use of GPT/AI Technique

r,
Agenda 3.3, TPTWG 53 IIEG Meeting
Sep 21, 2023

B 52 APEC TPTWGH53 4 % & #7 N4 5 F 2 % 4 | 5 5879 50 % (2)
(';i‘%}ii % APEC 2023 # 9 *® &1 % |2 ¢ R)

AArd A PR EMaaSef ¥ e & g 1k (R APECE
ﬁis?ll T/ -5 & _.‘Lﬁiaa]é» FIEG);£ 7 2§ Mr. Darrenm’wi o
APECBE'%:]J_ T %53k ¢ RF AL FF A AEFE ‘vi@'ﬁ%l
%Kﬁiﬁé’fiiﬁﬁiﬁ;‘é B (FTA)enR i £]379%2 § 4 i2-Dr.Torngent # » 2
§PEAF2023£87% Op 297 70 & % chy 1 Ogk(4 #pFRY e 0gL)

rormE 7 B &2 Dr.Torng% H B Ff (- B153~54#751) » L ik AT
BALE 2R RO ﬁx'h‘_ﬂ:\- % > Dr. Torngis= & 1B Ffch & 4
TR RARARPFRE e FFIFRuER

\s

153 £ % R =Ni@d § 2L 5 Dr. Torng 4 3 4 “r Bl F5 Open Al & *
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Dr. Torng:a 5 * #7erfF ol o % 22 £ F 2 IRFTALR i che
% ﬁ.(mclusuve)uiﬂﬁmmﬁ BARE - R LAk * Azure Open Al
BAZ A D L E R TR E 248 > Dr.Tomng A & @ 4T AR
% B 2 IRFTAB R+ # 2 Bl:A0pen Al4p B g * > F]pt 42023 &
87 9P AT E AT ARNRE T ERLFL - N0 7%&
FAPRES P4 8 #FHE 6 rF A E R IFTAGE 58

S ELSZERINE LT

Opstelten, .. &  Diggs, Dan.. &

() O

Gikakis, Ch... &  Jackson, Bri.. %

5 e
Torng, Gwo-Wei (FTA) I Allen, Todd (FTA) ¥ -=
9 -

[l ° EEERANTRES H #m [ emerging Al conc

B 54 % % B 2SE R LA W15 A 3 A B 15 Open Al i ?

Dr. Torng %f & #7121 Open AIP* 3 & - b 85~ 5 > 1 Pt

DR FH T FOER > Bk RE R LR AT AR G

hi HH 32 % @ 72 % Google} % B> Rk & HEH - ¥4

BB RS R S RIS R e 4
5 %

*
: ?Figﬂ\“r% K iE » PoSe PoBFf FL7 14 £ 32
BV 73 % Open Al & 27 i—a\ )
SR ER R > BB S T Rt <
P ERRE SR ﬂ,év’ﬂ:}#’
FOURE Wx@ﬁ%i'}i—ﬁ’l*ié B N I F’ ES S e
Bz R(F ZRBAPE AP ) TRIL SR AEERT F Ao
PRF% o B > Business Model 22 433 A F e > FAZ 3 R &4 % BIF A
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BEDE R wﬁvﬁ@ﬁl%%< BiBHa— b 5 L0 hlig B F o8 v AP
AT T AEE F K o3 Yoxi lﬁﬁiﬁ%%%:}géﬁﬂAPI:Dn
Torng ¥ 23k F P e X J -2 FaBhe™ > FEFEFLLH
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HERIRT R PR £ 0 HEE L AMBARE S T R

ETE
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5.3 MaaSAE 8¢ -3 v Bl BB 2 in A 2332 2 3%

Ex
T R AR A KMaaSAE B e v WWE SRl S R
22MeNGo# B fr42.82 A hdads & b 1% 2 A2t 37 o> Podz s
PREE TMeNGOE & F22d FiF s fEf s SF E X FEHURS
RGNk Y NV IS S S QLR SRR R i
112 R MaaS & (Fedads S B o 455 - 5647 o

Integration of Multiple Systems

Electric Bus

Ferry

Public Bike

<

Bl 55 MeNGo F & g 273 o & @’ﬁ;f] SRR E S E L (TR kR
2P FUFRE &)
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International Relations and Exchanges
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Emerging concepts in Chinese Taipei that impact Public Transport Information Service
(Improving Transport Accessibility and Inclusivity in the Use of GPT/AI technology)

Big Data

¢
LWN’GO Maa$ START

'y 3D guide
rd

Ageless Guide GPT ~
Ageless Guide refers to Chinese Taipei’s innovative trip guide interface @OPQHAI

specifically developed for the elderly , or physically challenged people

Ageless Guide - Collaborative Work
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Microsoft Research continues to test the capabilities of GPT...

Microsoft's Speech Recognition Tech
Is Officially as \ccurate as Humans

Al modcls from Microsoft and ——
Google already surpass human e

performance on the SuperGLUE ' » =
language benchmark

B9 Microcoft

Source : Microsoft Research
i8] 58 Hciic GPT & * % &
(AL KR AIcF 7 12)
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GPT trains its language abilities through vast amounts of online data.

pervised pre-training

Language models are trained in an autoregressive manner to predict the next
word using a large corpus of unsupervised text (collected from the web with no
direct human supervision)

3~ %o

A language model is a probability distribution over a sequence of words

Context Next word

Source : Microsoft Research
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GPT’s well-known capability

"Describe a scene of the sun rising over a beach” Arithmetic

Te)«;

Q:Roger has 5 tennis balls. He buys 2 more cans of tennis balls. Each can has 3 tennis balls. How many tennis balls
does he have now?

The sky was it up with a vibrant orange and pink as the sun rose .

over the beach. The waves genﬂy rolled onto the shore creating 2 The cafeteria had 23 apples. fthey used 20 to make lunch and bought 6 more, how many apples do they have? |
a calming atmosphere. The cold sand glitters like a million stars, ' |
reflecting the warm morning sun. The air is filled with the sound 3 ’

of seagulls and the smell of salt and seaweed. Congeion |

The cafeteria has 29 apples.

Source : Microsoft Research

B 60 GPT =2 A & * ac #

GPT’s limitation (1/2)

Despite impressive performance on various tasks in the previous sections, GPT-4 still suffers from
various well-documented weaknesses of language models. These weaknesses include (but are
not limited to) lack of current world knowledge, difficulty with symbolic operations (e.g., math),
and inability to execute code. For example, GPT-4 uses out-of-date information to answer the first
question and fails to perform the appropriate operations for the second and third questions. ChatGPT
refuses to answer the first question, and also fails on the others.

Answer the following questions.
Q: Who is the current president of the United States?

GPT-4: ChatGPT:

Donald Trump I’'m sorry, but I am not able to browse
the internet and my knowledge is limited
to what was known up until 2021.

Q: What is sqrt(34324 * 2432)

GPT-4: ChatGPT:

1287.6 The square root of 34324%2432 is
approximately 186.057539.

Source : Microsoft Research
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GPT’s limitation (2/2)

g Tell me how to take MRT from Taipei main station to Songshan Airport Station?

To take the MRT (Mass Rapid Transit) from Taipei Main Station to Songshan Airport Station,

follow these steps:

1. Start at Taipei Main Station: This is a major transportation hub in Taipei, located in the
Zhongzheng District.

2. Look for the MRT signs: Taipei Main Station is connected to the MRT system, and you'll
find signs directing you to the MRT station within the complex.

3. Navigate to the MRT station: Follow the signs to reach the MRT station within Taipei Main
Station. You may need to walk through corridors or take escalators or elevators to reach
the MRT platform.

4. Choose the appropriate MRT line: Once you reach the MRT platform, look for the
appropriate line to take you to Songshan Airport Station. In this case, you'll need to take
the Wenhu Line (also known as the Brown Line or Line 1).

5. Board the Wenhu Line train: Wait for the Wenhu Line train to arrive. Refer to the electronic
signboards or ask station staff for the train's direction and ensure that it's heading toward
Songshan Airport Station.

6. Ride the MRT: Once you board the train, enjoy the ride as it takes you to your destination.

The journey from Taipei Main Station to Songshan Airport Station is a relatively short one.

Source : Jason Chen’s dialoaues with ChatGPT
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Google Map’s limitation —
not specifically designed for vulnerable groups (1/2)
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