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Experience on Smart Bus Operation
in Taiwan

The important achievement of APTS
(Advanced Public Transportation System)

eTechnology, products and solution of Smart bus in Taiwan

eNext-generation Smart-BUS service plan

e|nternational Cooperation



. . ‘ \ORUH
Profile : Taiwan

Indicators Numbers

«'?ilﬂngaipe
Area (Km?) 36,193 ;2§Taf&ﬁ~
Population (‘000) 23,430 :"W" e
Population Density (p/Km?) 649.92
GDP(‘000), USS(2015) 523,009,000 Taichu
GDP per capita, USS (2015) 22,294 ng
PC Penetration 88.4%
Internet Connectivity (4G) 84.8%
Mobile Phones (4G) 113.2% Tainan
Vehicle ownership(1000P) (gsigaﬁsgz motocycle) Kaohs_iu
Road density(m/Km?) 1,165 ng y-
Intercity BUS Company 55(5300 buses)
City Bus company 22((10000 buses)
Total route number 8,000
Total Station number 130,000

Source : World bank, WEF, UN 2015; MOTC Taiwan 1016



ITS Achievements in Taiwan BAORUH
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BAORUH

Taiwan’ s APTS Development Process
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Noun definition BAORUH

— ~ Mass transit :

It refers to public transportation with fixed routes (airlines),
Fixed classes (airlines), fixed stations and fixed rates, and providing
passenger transportation services. The public transport undertakings
include: urban bus transportation industry, highway bus passenger
transportation industry, railway transportation industry, mass
transit system transportation industry, Ship transportation industry,

passenger boat management industry and civil aviation transportation
industry.

= ~Public transportation : o o
Including Mass transit and Paratransit , including vice-mass
transportation including: taxis, tour buses, minibus rental industry,
and car_sharing (including: car sharing, medium car sharing and taxi
sharing), call-to-call Or Dial-A-Ride & Demand Respond Bus etc

= ~This topic : Bus Transportation

(Metropolis/Suburb/Intercity)



Various kinds of transportation
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Shuttl

THSR
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Population density distribution
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Source -

MOTC Taiwan
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Public transport market share by city

unit : %
‘ Area. 2009- | 2010- | 2011-| 2012- | 2013- | 2014. | 2015- | 2016.
Taiwan. 16:9 166 165 105 118 1% 18.0- 18.2
Taipei 39.5 43.4 43.5 42.5 42.60 41.3 41.5 42.8
N-cityl- 36.9- 38.1. 38.5- 39.0 40. 6 38.0 40.6- 39.8
N-city2. 29.0- 29.8 31.8 31.0. 32.7- 33.2 33.6- 33.8
N-city3d. 13.8 13.7 14.0-0 13.9 14.20 15.6¢ 14.7 15.0
Taichung. 9.1 9.2 9.9- 10.5> 10.8 11.9 12.3.  12.2
N-cityd. 8. 3. 8.0 1.7 8. 6. 9. 4. 8.1 9.6 10.3
N-cityb. 8. 4. 8. 6. 9. 6. 9. 5. 0. 8. 9.0 8.5 10.0..
Kaohsiung 9.1 8.0 8.7 8.8 8.7 9.4 9.1 9. 3
N-cityT 6. 9. 7.9 8. 6. 8. 8. 8. 1. 8. 2. 6. 8. 8. 8.
N-city8. 6. 7. 7.0. 7. 0. 8. 3. 8.2 8. 6. 8.7 8.3
[slandl. 5. 0. 6. 9. 8.7 8. 6. 1.4 7.5 7. 0. 7.0
S-cityl: 6. 5. 5. 8. 5. T 5. 9. 5. 9. 6. 5. 6. 5. 6.7..
S-city2. . 2 5. 8. 6. 4. 6. 4. 6. 4. 5. 8. .2 6. 2.
E-cityl- 2. 8 9. 1. 4. 3. 9. 9. 0. 0 9. 1. 5. b- 6. 1..
E-city2 6. 2 5. 4. 6. 1. 6. 3 6.7 6. 6. 6. 0. 6. 1.
M-cityl- 6. 2 9.3 6. 2. 0.8 0.9 9. 4. 4. 7. 9. 9-.
M-city2. 6. 0. 4. 9. 9.3 0. 5 1. 9. 9. T 6. 5. 0. 9
M-cityl. 5. 4. 4. 5. 1. 8. 9, 2. 4, 5. 4. 9. 9. 3. 9. 3.
S-city3. 5.3 9. T- 5. 6. 2. 6. 2. 8. 6. 2. 6. 0. 0.2
S-cityd. 4.1 4. 6 3.9 4. 0. 4.5 4. 4 4. 1. 4. 9..
Island2. - 12,0 10.7- 11.4. 10.6. 12.9- 11.3.0 121s.
Island3. - 12.7 13.1- 12.8- 13.0 9.7- 10,0 IO.ZW

Source : MOTC Taiwan ,2017



Market share of green transport
(public and non-motor vehicle)
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Source : MOTC Taiwan ,2017
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Proportion of using the vehicle

Other Private
1.0%

Private

23.7% )
Rail

6.9%

Public
Motor-Cycle 3.8%
45.9%
Taxi
2.2%
Other Public

0.2%

|
Bike 7.1%

4.1%

Source : MOTC Taiwan ,2017
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Market share of public transport

by location

uuuuuuuu
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Necessity of developing
public transport system

1. The efficiency of road space use
2. Energy use efficiency
3. Environment protection (CO2 emissions)



Necessity of developing BAORUH

public transport system

1. The efficiency of road space use
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Necessity of developing
public transport system
2. Energy use efficiency

Public Transport and Private Transport
Energy Efficiency Analysis Table

Fuel Ride rate liter/ Mass Transport/
. . Private transport
Vehicle | consumption per person- .
type (Km /1i ter) (Prz%s_ﬁg?e per KM (Fuel Consumption)
Public -
Transport BUS 3.3 22.89 0.0132
Private |Private
Transport car 10.4 1.62 0.0594 1/4
Motor
cycle 27.3 1.15 0.0319 2/5

Source:MOTC, Taiwan y



Necessity of developing BAORUH|

public transport system
3. Environment protection (CO2 emissions)

Different kind of Vehicle
CO 1SS1 rate

50%
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Experience on Smart Bus Operation
in Taiwan

eThe important achievement of APTS
(Advanced Public Transportation System)

eTechnology, products and solution of Smart bus
in Taiwan

eNext-generation Smart-BUS service plan

e|nternational Cooperation




. . BAORUH!
Bus and Service in 1950 era

One driver ,one Ticket cutter / BUS



http://ad.cw.com.tw/ad/cw/bus/images/fancybox/list_11_fancybox.jpg

Tranditional bus facilities (1980~200( sl

R

Paper Ticket Issuer Cash Box

Bus routes and stops information
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http://www.baoruh.com.tw/Taiwan/p2/p2_AFC/BR96_01.htm

Smart Bus Operation System

e Bus Information System(BIS)
e Bus Operation Management
System (BMS)

e Advace devices and facilities

» Telematics
» Communication
» Web Service

» Control Center

» Smart Card

» Seamless Service

v Information

/Time o> — _v;"
v'Payment Route display
¥ Carrier OBU & Display 19

Copyright@ TMS Technologies. All rights reserved
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E-Plan rip Planner

Taipei Bus
Taoyuan » .$
Bus

5.Travel Time Prediction

6.Customization Info.

Chiayi BRTe=—" " BRIl

4. Tourism Information - Tainan City ® Sustainability
W a:-xe:t.;.:zz:?q:ﬁ 8.Smart Mobile Devices ‘ Bus
¢7 AN 5
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Total Solution for Smart Bus

Passenger

Interactive
Information

"

E-Ticketing

Personalized
Navigation

CAN-BUS
Interface/Adapter

Integrated
Driver Interface

Integrated -
On Board Unit

Driver 3

BAORUH

Vehicle
| |
LED Display
ey
i DVR
Digital Driving
Recorders
é GPS Receiver
RDS-TMC
Receiver
\_

Collision
Alert

Drowsy
Warning

®
".1lb
Alcohol
Detecti




Vehicle Data Recorder

Tachograph API develop tools

analyze

-~ .
Speeder
p— BR 6828 Vehicle Data Recorder

. / / / / ‘ \\ \\ Video recorder

Time Abnormal Fuel Temperature Speed limit
management Consumption measurement monitor

check 22



Smart Bus Sub-System

Interface Standard

Vehicle. _
Passenger Information I
Arrival Ticketing ] |
Information Sub-System ' Back End Server
I o e e e e =
I D1 X1 X3 I D3 1 wireless I

ICommunication |
"l Control Server for Bus

{ IBCS ] <
71-S/H/E

' ! 2

Video for [ OBD ]
Safety Recording

Peripheral Application Y2

Al,A4

Control Server for Station

_—_—_—_—_—__\

| S —

SreadSide Fix Location Ver. 1.5 - Published
l intellicent Bus I Communication

I &€ I To be published

I Station w1l |

Source: TTIA , 2012



Smart Bus Facilities

Source: TTIA , 2012
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Smart Bus Operation System) BAORUH!
(2000~)

Bus'Information Control Center Local
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Smart Bus Operation System
(2000~)
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Smart Station BAORUH!
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BAORUH
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Driving Behavior Analysis System
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Bus Information System
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Smart Card Ticketing System in Taiwan o oatis

2000~ 2010 2011 ~2016 2017 ~ Muli-Card/Multi-

Five cards < Five Devices < Four cards <>One Device &
Five CPS <~ Five Settle system One CPSFour Settle system

Payment( Smart phone.)
& One Device &
One CPS< Multi-Four Settle
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F:/98 年專案/科顧室ITS M-SAM 科專/專案管理/期末審查簡報/20101020松山AG/20101020002.mp4

Smart Card Market Share in Taiwan

Smart Card
Issuer

EasyCard
iPASS
iCASH

Happycash

Volume of
Circulation
(10,000 Cards)

6,290.93
1,389.36
1,732.62

155.18

Source : Smart Card Issuers Taiwan ,2018

Transaction
amount( 2018.2)
( 0.1 Billion NTS)

45.35
5.89
9.81
0.30

BAORUH

Deposit amount
(~2018.2)
( 0.1 Billion NTS)

62.22
9.65
11.20
0.58




. . . BAORU
Circulation and Transactions

of Easy Card

Unit: 1,000 times; NT$1.000

Z£FE

£(B) % ey RIRTE
(k) @

Volume of Accumulated

Circulation \'-olumc_of § ﬁ i % %gﬁ i ﬁ
Year (Month) oo Transaction Amount Transaction

(Cards) (Cards)
964%& 2007 3,044,054 11,587.294 956,856 15,086,757 580,192
975 2008 3.504.473 15,091,767 1.039,549 16.359.516 627,235
984 2009 2,772,033 17.863.800 1.086,808 16,928,972 657,447
994%& 2010 5,388,330 23,252,130 1.168,564 18,407,821 693,455
100%F 2011 5,761,262 29,013,392 1,245,603 20,148.060 709,606
1015 2012 6,927,211 35,940,603 1,297,858 21,469,830 722,966
1025 2013 7,132,263 43.072.866 1,340,270 22,372,072 731,085
103%F 2014 6.811,117 49,883,983 1,385,186 23.403.296 728.801
1045 2015 7.634,788 57,518,771 1,397,949 24,077,558 702,442
105%F 2016 6.989.611 64,508,382 1.404.334 24.230,988 698,723
1065 2017 7.931,646 72,440,028 1.360,139 23,135,017 682,828

Source : Smart Card Issuer Taiwan ,2018




Smart Card Ticketing Business

Ticketing Total -
Solution Provider IC Ticketing

Company
Public Transportation (BAORUH)
. BUS/EBUS/Shuttle/BRT bed
E-Tricycle System Infrastructure
. TRAIN/MRT/LRT/TAXI

. Ferry/BOAT

Tourist Service ‘
Parking Service

Government
Resources/
Regulation

Other services

E-Payment Business Benefit
e Pre-payment Deposit

e Micro-Payment business

e Passengers Royalty




CPS (Center Pro‘cess
System) of MRT

I

DPS (Depot Process
System) of MRT

!

IC Ticket Validator
(AG/ PAM)

-
-

A IC Ticket From
Passengers

B Ticketing company

(CCHS)

Multi-IC Card System and Data flow

.....

C Ticketing company
(CCHS)
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CPS (Center Process
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DPS (Depot Process
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CPS (Center Process System)
of LRT

I

DPS (Depot Process System)
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( On Board or platform)
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Power and responsibility of the

organization of e-payment systems

1. Cooperate with government policies
BUS
Company

and their own operational strategies.

2. Assist in the construction of an
electronic ticket system.

3. Use and transport related equipment
and systems.

4. Additional electronic ticket consumer
access.

5. Increase the source and service items

of different card issuers.

a
%

1. Cooperate with government policies and their own operational

1. Responsible for the construction of
passenger ticketing system. strategies.
2. Integrate relevant trading systems for 2. Increase the electronic ticket consumer access.
passenger transport operators, access 3. Assist in the construction of an electronic ticketing system.
providers and ticketing operators. 4. Assist operators and governments in establishing third-party ticket
3.  Ensure the normal operation of transaction authentication and reporting functions.

equipment, systems and transactions 5. Ensuring the transaction rights between cardholders and the
J \gassenger transport industry.




BAORUH

Experience on Smart Bus Operation
in Taiwan

eThe important achievement of APTS
(Advanced Public Transportation System)

eTechnology, products and solution of Smart bus in Taiwan

eNext-generation Smart-BUS service plan

e|nternational Cooperation



Future Plan of Smart BUS in Taiwan

P

Standardiifij/

[4 e 2 B Industry

Ministry of Economic Affairs, R.0.C. Manufacture P

alue Added
pplication

C1Data: Standardized format/Big Data
Clinformation : Quality/Real time Cloud Computing Service
CIDevice : Standardized

C1System: Integrated/Enhanced/Cloud
Computing

ClApplication : Domain Knowledge/Open Data
CService : Cloud Computing / Seamless 38




Advanced Driver Assistance Systems
(ADAS)

LDWS
Danger Analyze _
FCW Safe Indices
- Driver
- > G-Sensor Behavior W ENASTIA
: Other Data - 50%~80%
Daytime Night B 509 F
Front Collision Warning System Real Time Driver Behavior Analyst
R ELR

lrrerrl LFRTTTC e
- iDZiu

Land Departure Warning System (LDWS)

39



. . BAORUH|
Accident prevention and rescue system

[ Before } Happening J Playback J

(Warming) ( E-Call)




Integrated Smart Bus of

On Boardq_ Solution

One TOUCh Smart Bus Solutions

Multi-Reader/Writer solution.

BR-POS integrated OBU
1. NFC reader/writer

2. Tachograph

3. Ticket printer

4. Driver console

5. Route info display controller
S. Wi-Fi (option)

RS-232/RS-422

Front & side
Roulte/station display

BAORUHI|



Integrated Smart Bus of
Information and Management Solution

S meE

ut LED Display | B - 3 ) :
: = 5 . - Pk ) :\_‘_
. he a0 ¥ &
Arriving Information B oF B 3 IC Ticket

Maintenance

Salary -~

Auditing Management

Station/ Bus Stop Finance
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BAORUH

EV i1industry Development Strategies

Taiwan Government released EV Development Action Plans in 2010 to
speed up the development of EV industry.

Development Strategies and Action Plans F qjgﬁﬂiggﬂ l

(Executed by Ministry of Economic Affairs, MOEA)

Innovate
operation
models

Enlarge
demonstration
and pilot
projects

Inter-

ministerial
promotion of
~,, electric buses_«

Innovate
operation
models

Provides Encourage Provides ‘, .
purchase - manufacturers to f purchase D‘:;/ebp h'ghé
incentives invest in \ RESOETIEES
§ mcentlvef//s scooters
Build an \\ \ Build an
industry industry
value-chain value-chain 44

Source : Executive Yuan Taiwan, MOEA(Ministry of Economic Affairs)



Taiwan Driverless Cars Testing Sites

Shilin Technology Park

Taoyuan
Agriculture Expo/

Hutoushan \
innovation base ,
Taichung Gateway

. ] ®8af \

. ~ Taiching

Shalun Green Energy
Science City

Hamasing The Pier-2
Art Center




Taiwan MaaS Plan
(Mobility as a Service)

Source : TTIA Taiwan ,2018



MaaS (Mobility as a Service)

v et e Telle n, b
Smart Transport for Smart City and Easy Life

PPP Service Model

)

:'.'.. Quality problems
Happy Life P ] @
” crowdsourcing
Service
Travel —
Eate Drink Recreation Information g
Ll
. . Peronsal =]
Ticket Service Service Localized Service g
> z rsm—1 |
(lbon * FamiPort) ( Information APP g
Customized (@)
Travel Plan . o
Cooperate Service o
o Transfer/Google =

Big ,Integrated, Refined Data of Transportation

Refined

Source: MOTC Taiwan 2016.11
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Experience on Smart Bus Operation
in Taiwan

eThe important achievement of APTS
(Advanced Public Transportation System)

eTechnology, products and solution of Smart bus in Taiwan

eNext-generation Smart-BUS service plan

e|International Cooperation
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Taiwan : Hub 1n Asia-Pacific
Geographically, Taiwan is located at the heart of the Asia-Pacific region, which puts it in an advantageous
position to make use of global production resources and marketplace.

Taiwan Industry provides quality products and services, which enable the development of international
brands. Taiwan also has easy access to Asia's production resources, which makes rapid achievement of
mass production possible. With it’s a superior innovation and R&D base, Taiwan's abundant production
experience, capability to commercialize innovative products rapidly and its global deployment, Taiwan
become a Hub of Hi-Tech products & Services in the Asia-Pacific Region.
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Shanghai 1°30 saka 2’15
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Hong Kong 1°40 l
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Kuala Lumpur 4’35
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v
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Taiwan has Competitive Advantage EAQRUE

in ICT Products

No.1

Motherboard

a0 ez, 80,88
Cable CPE oz, 80188
PN D R 71170
ICFoundry I 19.31%
DSLCPE i, 63.00%
WLAN - i, 62.40%
Fiberglass Fabric [ 61.07%
IC Packing&IC Testing s 54.19%
Desktop e 27.47%

89.90%

No.2 No.3

Tablet PC [ 2 2.60% LCD Monitor | 22.00%
IC Substrate [ 26.70% LED Components _ 19.00%
IC Design [ 22.10% PTA L 16.01%
TFT LCD Panel (>10") [ 21.12% TouchPanel | 1310%

Scorce: MOEA, 2017/10



Conclusion BAORUH

Global Partners

Policy/Standard/Field Trial
Cloud Computing

®Production ®Domain Knowledge
CProdlfct ®Embedded/Tech./Module...
®Solution ®Prototype

®Service ®System and Integration

51
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Thank you for kind attention
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JY@BAORUH.COM.TW
Baoruh Electronics Co., Ltd
Jih Yao Huang Vice President
+886-7-3472000
WWW.BAORUH.COM
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