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Autonomous Driving & V2X

. a ~

* Foundedin May, 2018 | ST autonomous driving developer in Taiwan
* 32 million of capital 11 s _
«  35employees sites operation
« Investorsinclude JAG (KKC, top-3 Japan GIS provider), 33,000 km travelled

Tron-e (electric bus maker), Tonglit (logistic service

orovider) K72,OOO passengers )

201 2019 2020 2021

Feb 2017-Apl 2018 July 2018-Aug 2020 July 2019-Apr 2021 Sep 2019-Aug 2020 May 2020 -Feb 2021 Feb 2021-Oct 2021 Dec 2021-Oct 2022
Taoyuan Expo Amusement park Golf course MRT depot Taipei City bus lane Taoyuan open road Smart port solution
« XBW * 4 buses + All 18 holes * Regular service * 12.5kmroute *  Mixed traffic flow « 5G
* NNs model + 2shuftles * Mission planner * Over 5,000 km * V2l deployment e 7 V2| units o V2X
* Lane-following *  Multiple routes & » Cloud service + 5G cloud service * Logistic

stops operation * RTK//IMU/vision » Urban canyon » Digital twins

localization localization



S B &5 R & M P [ B HY AL $8

BHERZHEIRFNEMFEGEZHNHBASIHE  MIFE-—ESEWMRURIMER -

TURING




California DMV 2021 Disengagement Report

oMY 2021 BN ERMEAME (HRER, RMLLERRE)

SWEE (8 NESEE (HE) SHNEES (EE) 2 SHENIE

Az AlEE

2 WACuise 138 B76104.72 634858 21 63650.35
3 BT 38 305616.73 B042.55 2 14553.18
i = = - . % e Miles/Disengagement
5 Husro 15 50100.02 3940.00 23 2560.5T 50000
. s " R sl s AAA Foundation for Traffic Safety #i5t 2014-2015 2 £EHEHE Y
7 RIS 1 57966.25 414045 I - 16-17 #%: 1,432 #8/5 1 {522
8 AutoX 44 50108.00 1138.82 1 50108.00
] EE ] 12 4074467 339539 1 40744.67
10 Argo Al 13 36733.87 282568 1 3673387 40,000
11 RRRET 2 30672.00 15436.00 2 15436.00 REBIOAEERLEE S5 R/EE1432BEY
B e me wes m s R S RERIR 69,832 HE
13 *H 4 13859.00 3489.75 419 33.32 30,000
14 R a 13272.00 358.70 883 20.02
15 Aurora 7 12647.07 1806.72 9 1405.23
16 Lyft 23 1120010 4B6.96 23 48596 20,000
17 BAER 2 6320.00 3160.00 5 1264.00
18 Almotive 2 2076.00 1488.00 ] EEE
19 Gatilc 3 1924.00 641.33 6 320,67 1,008
20 g a 1635.00 845,00 143 11.42 2,570
21 Sl Apallo 5 1467.50 203.50 1 146750 _ 1231,£51£4f f il E 33 30 28 26 20 14 11 2 1 1
22 {Bﬁml 2 &74.69 437.35 61 14.34 PR S S P R P N S P P e, &
23 =1 5 508.00 101.60 17 20.88 ® & o & p be,"% oV & ,5\\“0 @Q@‘O‘@‘P ‘p@i"\ v
24 ERA 2 336.00 168.00 205 1.64 @Q}& il
https://finance.sina.com.cn/stock/usstock/c/2022-02-10/doc-ikyamrna0097603.shtml
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https://thelastdriverlicenseholder.com/2022/02/09/2021-diseshngagement-report-from-california/
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Intelligent transport systems — Low-speed automated driving (LSAD) systems
for predefined routes — Performance requirements, system requirements and
performance test procedures

BUY THIS STANDARD

FORMAT LANGUAGE

ABSTRACT

This document specifies:
PAPER English ~

— requirements for the operational design domain,
— system requirements,

— minimum performance requirements, and CHF 1 58
— performance test procedures

for the safe operation of low-speed automated driving (LSAD) systems for operation on predefined routes. LSAD systems
are designed to operate at Level 4 automation (see 1ISO/SAE PAS 22736), within specific operational design domains
(0DD).

This document applies to automated driving system-dedicated vehicles (ADS-DVs) and can also be utilized by dual-

TURING




Everywhere
highway last mile

First mile
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Always & all conditions
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Transition
of control
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Environmental
conditions

Scenery
|_Zones Weather
Drivable area Particulates
Junctions Hlumination

Speclal structures

Connectivity

Fixed road structures

Temporary road structures

ODD
Description .

Adaptive

Testing

Subject vehicle

» Test Results

Dynamic
elements
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Initialize high-level ODD ‘

Hazard analysis and risk .
assessment (HARA) ..
L

Specification of safety goals

1

Specification of functional
safety requirements

L

Specification of technical
safety requirements

-/\

Specification of hardware
safety requirements

Specification of software

= = Adesign phase where the

ODD can be further refined.
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Testing Verification of software
safety requirements safety requirements
L3
Design'phase
verification
X . Testing . .
Architectural design <« Integration and testing
»
Design, phase
verification \ /
Unit design and Testing

implementation

Unit testing
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Truck Capacity on Demand

Carrier Benefits

U5 APRESS .
To— Carrier Partner Play Video
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[ 1 i 5 . . T
‘n mmgggalw Y Home Live Traffic Demo Resources g

Expedite Maintenance Operations with Al-
Powered Road Survey Technology

an ' A
| | 28 e
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Road Asset Survey Pavement Condition Mobility Intelligence

for efficient asset management & Monitoring for evidence-based urban planning
maintenance programs for data-driven road maintenance




E i - B E#: - Outlook iM Mobileye Data Services | Serve the Public More Efficiently

Home Live Traffic Demo Resources

Dynamic GIS Data for Efficient and
Sustainable Operations

Dynamic Mobility Datasets

Enriching our customers’ GIS platform with
dynamic mobility datasets per road
segment.
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DYNAMIC MAP PLATFORM HOME SERVICE CASESTUDY NEWS COMPANY

e C =T B A o

Autonomous ADAS Drone, ENTOL Inside Logistics MaaS
the factory

Equipment Road Snow removal Valet Disaster prevention  Airport

3 D D | G | TA |_ WO R |_ D O p e n S maintenance  maintenance support parking . :::1 . manzgement
doors to a new world

The 3D DIGITAL WORLD requires high precision and reality in order

to serve as the foundation of the digital twin, which simulates the

future by recreating the real world in digital space, and the

metaverse, which is built based on the real world, as well as for

advanced driving support systems and automated driving.

The high-precision 3D data developed by Dynamic Map Platform Telecom/Device/Sensor

will support a wide range of industrial fields by providing a highly
accurate and realistic 3D DIGITAL WORLD in collaboration with h 4

other communication and device sensor technologies.

TURING
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pix moving

N Ultra-Skateboard™ ~

L ‘ = The World's First Road-level Wheeled-Robot
' -

\
- Saﬁw;&de{ined modular design » Vector Dynamics Matrix -
o Support 14 level autonomous driving software stack o Delivers hardware safety redundancy \

o Provides accessible hardware interfaces  Customizable chassis size



We are creating a new generation

of smart mobility experience



We develop automated driving solutions



+50% productivity for confined sites

Autonomous vehicImng“ﬁl‘r""l oty - | NI
enablesite-o ownersto™ ' .
~generate revenue without labor cost |
- Ensures safety
« Reduce waiting time
* Increase vehicle turnover

» Removes driver e




irket demand

 Laborshortage ,‘ Basls ID :
health concerns call for driverles
mobility services

* New industry standard—
1ISO22737:2021 Low- speed
automated driving (LSAD) systems
for predefined routes



Autonomous driving low-speed vehicle Visual Al

Catered for commercial operation in special environment For perception
and localization

2| Precise positioning
By GNSS/RTK
and mulﬂp/@ sﬁnsor fusion
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Dynamic routing
Scheduling,
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Turing Drive is all set for commercialization

Commercial operation Vertical Robust, flexible, agile
in progress business partners design and deployment
Customers are paying for Vertical-specific partners, Loosely-coupled system design
assistive driving smart golf carts. include golf App. logistics firm, that ensures consistent
and travel agency. localization quality under various

ODDs, e.g. indoor and outdoor

117 sites operation | 33,000 km travelled | 72,000 passengers




Loss from unproductive and unsafe mobility

S5 bn S$1.38 bn S$2.53 bn

inventory wasted insurance expenses unrealized business
every year for low-speed vehicles from low-speed vehicles rental
due to caddie shortage across target market across resorts/villas

at East Asian golf courses

es g  70%

golf courses
are short of

40% caddies

Why so? _ : .
«  Golf becomes popular since COVID-19 $80 5120 INBUENES X ol Only | dqlly furnover now

* Aging caddies without young blood 25% might be saved by autonomous driving at $125 per rental
e Post COVID-19 health concerns

* High cost of hiring, training and
management

25



Benefits: automated, safe, and shared mobility

Golf courses Resorts

[Benefit] golf players can move safely without [Benefit] visitors of all ages and physical conditions
professional drivers (caddies) can enjoy shuttle service anytime, anywhere,

without renting and driving a vehicle for whole day

|Outcome]| reduced labor and insurance costs and [Outcome] resorts profit from rental, and customers
increased sales for golf country clubs spend more time shopping and enjoying

From4.2to0

26



Product: autonomous vehicle

Turing Dispatcher
Saas framework, including APl & SDK, integrated
with Clients’ font-end and back-end

Turing Carrier
A whole-electric, low-speed vehicle with sensors and computer
+ Speed below 40 kph

» Specific operational design domain

GNSS

Supports GPS/BeiDou/GLONASS

LiDAR

16-wire, 100m range sensor, 30 degrees vertical,
360 degrees horizontal detection range.

IMU

IP68, supports CAN bus 2.0b.

Camera
HD Camera, supports multiple FOV, IP67.
Al computing platform
NVIDIA Jetson AGX Xavier SoC.

Flexible Routing

-

Shared Mobility

Parcel Delivery

 —
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On-Demand Service

N\,

Fixed Schedule
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Special Access Surveillance

& o

Food Delivery Hazardous Materials

27



AUTONOMOUS
for All

m www.linkedin.com/company/turing-drive

@ www.turing-drive.com
TURING

° www.youtube.com/c/TuringDrive

EiBE
SR #E david_shen@turing-drive.com


https://www.linkedin.com/company/71875875/admin/
http://www.linkedin.com/company/turing-drive
https://www.youtube.com/channel/UC80R37EnbEOHc3YiHPWJOyw
http://www.youtube.com/c/TuringDrive
http://www.turing-drive.com/
https://turing-drive.com/
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