
Smart City Mobility On Demand



Agenda

0.     Level 4 Autonomous Shuttle 

1. Vision of Self Driving Bus

2. Automated Vehicles in Public Transport Operation

3. How to Adapt Self Driving Bus into Public Transport

4. AI Enhancement Program in Taipei Bus Lane 

5. Vision of Self Driving Bus Made in Taiwan

6.     Self Driving Bus Requirements in Taiwan

6.1 Driverless Vehicle ECO-System 

6.2 Trial Programs in 6 Metropolis 

7.     Data Driven Mobility on Demand in Smart City 
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獨立特派員 第505集 (無人巴士在台灣).mp4
獨立特派員 第505集 (無人巴士在台灣).mp4
Taiwan EZ10 Launch Event.mp4
Taiwan EZ10 Launch Event.mp4


Self Driving Bus in Global City
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Self Driving Bus in Global City



Closed Route Semi-Closed Route

Taiwan

University

Theme Park

Å Total 160+

Å Demands 25 

Å 25*15,000

=375,000/day

Å Theme Park: 

15+

Industrial Park

Å Industrial Park: 100+

Kaohsiung Ǜ
1. ECCT& Cross-City

Forum

2. Nantze Export Zone

3. Eco-Mobility in 

Harmsen

4. Asian New Bay Light 

Rail Connection

Taichung Ǜ
1. Green Park Shuttle

2. 2018 Flora EXPO

3. Taichung Airport 

Industrial Park 

Renew 

Taoyuan Ǜ
1. MRT A18,A19,A17 

Connection

2. Agriculture EXPO 

3. Intelligent Community 

4. Terminal 3 Transport 

TaipeiǛ
1. Taipei 101 

ZONE

2. Night 

Driverless Bus

TainanǛ
1. Light Rail 

Extension 



Self -Driving Bus ðIntelligent Transport
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The Door -to -Door Challenge



Stop all Stations

Ǻ ǻ EZ10

Every 3 Mins

ťRush Hour

Metro Mode 



ťOff Hour

Bus Mode

A B

Ǻ ǻ



On Demand Mode

A B

ǺOn Demand Service ǻ App



Last Mile Connection with Community

Self Driving Bus Road

ÉNo dedicated infrastructure required

É Intelligent community

ÉSustainable Energy   



Connection Between Light Rail & Metro
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Connection between 

Taiwan Rail & Shin -Kan-Sen 

, 2.13 km

, 1.45 km

Shin Kan Sen 

Station

Taiwan Rail 

Station



Reduce
Transport
Corridor

Seamless 
Connection

Seamless Connections Between Rails

Green 
Power 

Certified



( ) Features

3.58 km Land Acquired 1.45 km

9 m Corridor Width 6.5 m

>90 db Noise Level <45db

4~5 Years Construction 1 ~ 2 Years

30 mins Interval 1 ~ 3 mins

1,200 Capacity 240 ~ 760

Green Energy

70%



Driverless Bus in Taipei



¸Positioning Test  

v.s . 

v.s . 

GPS 

LiDAR 

¸Safety Test
>

>

Driverless Bus in Taipei

¸ Infrastructure Test

¸Public Awareness

B copy__EZ10 夜遊（訪談版）_170925.mp4
B copy__EZ10 夜遊（訪談版）_170925.mp4


AI 
Enhancement
Program in 

Taipei Bus Lane

Enabling the Autonomous Vehicle 



Perception
EZ-10 in BUS LANE

Detect anything within 1.7m (see current setting pic.). It will slow down and limit the 

speed. But the parameter should be set according to site scenario.

For example: it's reasonable to set 1.7 m safety parameter in campus operation. But it's 

not acceptable when EZ -10 run in the dedicated bus lane. First, the physical divider has 

separate vehicle from pedestrian and bicycles. So, it's much more simple situation. Second, 

the safety setting(1.7m safety parameter) will be triggered by the traffic divider and limits 

the operation speed (In the Taipei's Case :8~9 km/h).



Vision of Driverless Shuttle 
Made in Taiwan



EZ10 IT Diagram



Image / Data 

Processing 

Computer

Driving 

Computer

(RTOS)

Control System

ĬAccelerator

ĬBrake

ĬGear Lever

ĬSteering

ĬOther Device

Video Link

C2-Link
Command & Control

LiDAR

Autonomous Vehicle Diagram

Remote 

Computer

Video Link

C2-Link
Command & Control

Human 

Intervention
Steering Wheel / Joystick

Monitor 

StationBMS
Battery 

Management 
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Map
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Lay I. Perception Layer

CAMERA LIDAR

GPS

N-RTK3D Map

IMU Radar Supersonic V2X

Lay II. Decision Layer

GPU Server

Sensor 

Fusion

AI 

Recognition
Higher Level 

Planning

Lower Level

Planning

Lay III. Execution Layer

Motor

/

BATTERY Controller Charging

ECU EPS
Control by Wire 

Braking CANbus

Lay I. Management Layer

Big Data

MaaS

Autonomous Driving Strategy 



Welding Rust InstallationChassis 

Assembly

Assembly (1) 

Body

Assembly (2)

Power
Assembly (3) 

Sensors
Testing Validation

Finish Quality

Assurance

Self Driving Bus
Manfacturing

1 2 3 4

5 6 7 8 9



Lay III.

Motor

/

BATTERY Controller Charging

ECU EPS
Control by Wire

Braking CANbus

EV : Taiwan Supply Chain 

Battery

Chassis
Studio X -Gene

Motor

Gogoro

EPS

transmission 

shaftBrake

Tire

Suspension 

System

Sheet 

Metal



MIT Timeline

2017~2018 2019~2020 2020~

(V2X, IOT)

( )

Perception (AI)EV

1.

2.

3.



Smart City Timeline

2017~2018 2018~2019 2019~

EV

EasyMile



Self Driving Bus in Taiwan



Developing Union Ecosystem

InsuranceVehicle Maker

Operator Policy Maker Certification
Network

Provider

Ecosystem

of Autonomous 

Mobility

R&D Institute Architects, urban planners, 

City Hall



Autonomous Shuttle
Data Driven

Mobility On Demand



SMARTSHUTTLE

Intelligent Transportation
V2I

Sensing / V2X

Sensing / V2X

V2I / V2X

Cloud /  V2I



Real Time

Service 

Supervision

Sensors

Vehicle

Status Log

Predictive 

Maintenance

Fleet

Management

On-Demand 

Service

1

2

3

Smart 
City

Probe



City Probe

Hazard  Type / Hot Zone Road Degradation Surrounding



Brake Monitoring Location Tracking

IoT Hub

Heat Map for Hazard 

Typical Hazards 

Potential Hazard Zone 
identification 
Use the longitudinal acceleration to 
identify where the emergency brake 
or anti-collisiontriggered often.

IOT by IMU  



Data -Driven Service Analysis System

Power BI : < Link >

Example : Data From Taipei Night Shuttle Project 

The Acceleration Record.

Å Size : Value of data

Å Pin Point : Location

Humidity v.s Time

Temperature v.s Time

Acceleration v.s Time

https://app.powerbi.com/view?r=eyJrIjoiNTk1ZTRmNDktYzFjOS00NWJhLWE4M2MtMTc4MzEwMTEyZmFmIiwidCI6IjFhOWNlODRhLTRjNzMtNGNkNC1iMjg4LWViYmE2ODIzNmFhOCIsImMiOjEwfQ%3D%3D


Reservation
On-Demand Service

Online Service
Ticking System

Vision -based  Ticketing / 

Service Monitoring System

Real Time
Capacity Monitor



Service Integration

Bus Station Monitor
Å Law Reinforcement

- Illegal Parking

Å Docking Position Decision

Vision -based 
Special Demand Observation :

Å Wheelchair

Å Elders

Å Blind People 

Demand from APP.1

2


