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¢ Intro & roadmaps
*» Al and Intelligent Vehicles Future Challenge (IVFC) in China

» Automated driving: From cognitive intelligence to parallel intelligence
» Framework of cognitive intelligence

» Framework of parallel driving
¢ The Future
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China: Largest Auto Producer, Yet a Long Way to Go

Passanger Car Production
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Vehicle Automation: Definitions & Roadmaps

A

INTERNATIONAL.

» By 2020: L3 at low speeds or less complex driving scenarios;

» By 2025: L4 on motorways;
» By 2030: L4 in cities (urban driving).

AUTOMATED DRIVING SYSTEM
Driving
Complexity
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New IT @ SFO Today

NG

See how Intel-powered Al can help farmers optimize yields

imal Relief Areafll ® Baggage Claim [ 2

- Down-stairing with Intel’s Al
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Up-stairing with
Amazon’s Clouds
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News from Yesterday

* Vehicle sales will drop due to the proliferation of on-
line ride-harling

* By 2040, 80% of the vehicles sold around the global,
will still use some kind of petroleum fuel

 According to IHS Markit research, the sales of
personal vehicles will drop significantly in the next 23
years

* In 2040, the sale volume will drop from 67 M (now) to
54 M (2040)
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A Simple Solution to A Complex Task If Vehicle
Intelligence Is Real!

&A

Old Wang:
How to achieve autonomous
driving?

Smart Car:
No human-driven vehicles

\ cEaello allowed on road!
i 0 l:s Vegas
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A Lesson from Chinese History

A “Road” in Chinese is Called “%ﬁ:‘%” Horse +
Path
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Unearthed Chinese ancient “fi -5 4%(Smart Royal Car)”,
driving on Chinese ancient “Z% F.i# (Highway)”, navigated by compass (~220 BC).
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Where are the

Horses off road today...Racing!

In the past, everyone had a horse.
Today, only rich ones can afford 1t!
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Where will be In the Future?
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Cars on road in the future...Parking! Cars off road 1n the future...Exciting!

Today, everyone has a human-driven car.
In the future, only rich ones can afford it!
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Understanding Change - the

The Locomotives Act 1865 (Red Flag Act)

Al In the United Kingdom
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A law that limited the speed of the new so-
called automobile to 2 miles per hour in
urban areas, and required them to always
have a crew of three: a driver, a stoker, and
a man who would walk ahead (60 yards) of
the automobile waving a red flag.

It caused the inevitable technology shift to delay in United Kingdom, and
therefore, the car industry of the United Kingdom lost considerable competitive
edge against its foreign competition, being ten to fifteen years late into the game.
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A Personal 1V Journey,
From Mobile Robots to Automated Vehicles

Assistant Professor Feiyue Wang collects dats during an experiment in the Systems
and Industrial Engineering Roboticn and Automation Labaratory.

Mobile Robots Spiderobots for Lunar/ Automated Mining Trucks VISTA Car
(NASA Center for Martian Exploration (Caterpillar AutoDig Project, (Arizona DaoT,
Intelligent Robotic (NASA Center for In Situ 1990s) 1990s — 2000s)
Systems for Space Resource Utilization, 1990s)

Exploration, 1980s)
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A Personal 1V Journey,

From Mobile Robots to Automated Vehicles

/nl"".".'.;.;f,',\\ ARIZONA DEPARTMENT OF TRANSPORTATION )
(i i &
:;]I_'_!E b= ARIZONA TRANSPORTATION RESEARCH CENTER
i W’-ﬁ-" 1130 N. 22nd Avenue, Phoenix, Arizons 85000

VISTA Car (automated driving) e
(Arizona DoT, 1990s — 2000s)
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|V Renaissance: From Dead to

Li Li
Fei-Yue Wang

Advanced Motion Control and Sensing for

Intelligent Vehicles
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Advanced Motion
Control and Sensing
for Intelligent
Vehicles
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My Souvenir from IEEE IV’05 (Las Vegas) Chinese version published in 2016
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Outline

¢ Intro & roadmaps
s Al and Intelligent \ehicles Future Challenge (IVFC) in China

» Automated driving: From cognitive intelligence to parallel intelligence
» Framework of cognitive intelligence

» Framework of parallel driving
¢ The Future

+» Welcome to IEEE 1VV’2018
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NSFC National Key Program on Cognitive
Computing of Visual and Auditory Information

Pl R

| Knowledge

TCT Ther}rféﬁ
» 2008-2017: Funding: CNY ¥190M ~ USD $32M
» Program Director: Prof. Nan-Ning Zheng
> Verification Platform: IV (National Autonomous Vehicles Competition Starting in 2009)
@B B RRGEESHHERERRNE N e V. | |
s

The State Key Laboratory for Management and Control of Complex Systems BB B LRARRR

QINGDAD ACADEMY OF I LLIGENT INDUSTRIES




Future Challenge for IV (IVFC): 2009 - Now

FC2013, Changshu
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- Both Held in Xi1’an, China
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The Future Challenge: Intefligemt Vahicles and Bayond (FC09)
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IVFC 2009: 6 Teams
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IVFC 2010: Selected Test Scenarios (within the Proving
Ground)
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IVFC 2010: 10 Teams
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IVFC 2011: Into Highways and Rural Roads, Mongolia
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IVFC 2011: 9 Teams
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IVFC 2011: First Time National Media Coverage
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IVFC 2012: Deep Into the Desert, Still in Mongolia
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Oct. 31-Nov. 1, 2012, Chifeng, Inner Mongolia
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IVFC 2012: 12 Teams
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IVFC 2012: Prime Time National Media Coverage
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IVFC 2013: Find the Home, Changshu, A Permanent Base
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Nov. 2-Nov. 4, 2013, Changshu, Suzhou, China
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IVFC 2013: 18 Teams
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IVFC 2013: Snapshots
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IVFC 2014: Growing Up at Changshu-22 Teams
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IVFC 2014: Snapshots
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IVFC 2015: IV Fever, Star-ups Emerged
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IVFC 2015: 20 Teams
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IVFC 2015: Snapshots
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IVFC 2016: 27 Teams. The Climax? Not Yet!
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IVFC 2016: 27 Teams. The Climax? Not Yet!
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IVFC 2016: Snapshots

REEHET

Highway Test Urban Test
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IVFC 2016: Testing Tasks and Criteria

BRREEEEE - TE2EK Ik XiERETE - FRKISE
B AFELETERRRER FHT , BETEEER mLAL QEEE%E’JFE%D@F" EIREFRUKISE , R
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6 Testing Tasks for Highway 12 Testing Tasks Urban Roads
Total Score: 200 Total Score: 450

4S Criteria: Safety, Smoothness, Sharpness, Smartness

SRRGEESHHERESSNE e QI
, : The State Key Laboratory for Management and Control of Complex Systems BB B LRARRR

QINGDAO ACADEMY OF IN'



IVFC 2017: 29 Teams

ERARGERSEIERELALEE
The State Key Laboratory for Management and Control of Complex Systems BB BT VEARRE

QINGDAO ACADEMY OF INTELLIGENT INDUSTRIES

40/84




IVFC 2017: 29 Teams
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IVFC 2017: Snapshots

q ||l|I||”l

i
||I'H'f"
g -

€ETV 13
ii |

ERRGERSHHERESRNE Jo/a
The State Key Laboratory for Management and Control of Complex Systems BB AT




Autonomous Cars Developed by Chinese Companies

Baidu (Urban)
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Intelligent Vehicle Proving Center (1IVPC, 08/2015)

e i A K L

» CNY ¥150M investment in 3
years

» 20,000 m? static testing area

» 350,000 m? proving ground

» 2M m? expanded testing area

R R GETE S ERE S S
@B SRARGEESHHERE SR E P © Y | |
\\ |

The State Key Laboratory for Management and Control of Complex Systems BB BT WEARRE

QINGDAO AC



V2XEER R EER -
MXEFMHE -

TARSNRER -
K FEAROERERER -

FilrERNEE -

R X -

BT E TSR -

BE. PENRMMTIE -

Bt ek, KR, K - \

FEEEESESRARE SO
Intelligent Vehicles Proving Center (iVPC)

- MBS

LA - SKBEACIET
BA

Do - IR

s

- i 'k ﬁ

= 8= = N — . ﬂriﬁﬂﬂﬁi
=8= = | iR s R
i i Voo
- H —
L | ‘..“ |
— \ 3 1 | — ‘_ \‘ le
| i -
\ | - | - ) - \ | "‘I
| o0000000, " 000000000 ] A ||
| * = L i |
— 2 - i TSR

19000600 - @' R\ Y SR ERIS
Ll ' ]

== HE W |

{ || & = EARRER
| Bl L ez
iI ) il 2glgER |\

[ | S |

| |
\ |

: Reality
Real Behaviors,

Real Views

Simulated Behaviors,
Simulated Views
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Scenario 1, Urban
Travling

Scenario 2, Grand
Traveling

Traffic Lights
Recognition

Traffic Signs
Recognition

Lane Changing

Traffic Lights
| Detection

Traffic Light States
Identification

Ac/Deceleartion

Steering

Sensing/Recognition

Decision

Action

AN VRN /
Scenario-Based Tests Functionality-Based Tests
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IEEE Transactions on Intelligent Vehicles, 2016

Intelligence Testing for Autonomous Vehicles: A
New Approach

LiLi, Senior Member, IEEE, Wu-Ling Huang, Yuehu Liu, Nan-Ning Zheng, Fellow, IEEE, Fei-Yue
Wang, Fellow, IEEE

Abstraci— In this paper, we studyv how to test the intelligence of
an autonomous vehicle. Comprehensive testing is crucial to both
vehicle manufactories and customers. Existing testing approaches
can be categorized into two kinds: scenario-based testing and
functionality-based testing. We first discuss the shortcomings of
these two kinds of approaches, and then propose a new testing
framework to combine the benefits of them. Based on the new
semantic diagram definition for the intelligence of autonomous
vehicles, we explain how to design task for autonomous vehicle
testing and how to evaluate fest results. Experiments show that this
new approach provides a quantitative way to test the intelligence
of an autonomous vehicle.

Index Terms— Autonomous vehicles, intellizence testing

To find an answer, the Defense Advanced Research Projects
Agency (DARPA) had sponsored a series of competitions for
autonomous vehicles [8]-[9]. The first two "Grand Challenges”
had been held in 2004 and 2005 to check whether autonomous
vehicles could travel long distances in off-road terramn. The
third "Grand Challenges” had been held m 2007 to foster
innovation in autonomous driving in busy urban environments
[10]-[11]. These tests fired researchers with keenness for
autonomous driving.

Simular autonomous vehicle competitions had also been held
in Europe and Cluna. National Science Foundation of China
had spent over 30 nullion dollars to support seven "Intelligent
Vehicle Future Challenges” that had been held 1n different cities
of China, through 2009 to 2015 [12]. Several prototype vehicles
had successfully passed these competition tests.

ERARGEESHEHERERSINE

The State Key Laboratory for Management and Control of Complex Systems

Li, Li, Wu-Ling Huang, Yuehu Liu, Nan-Ning Zheng, and Fei-Yue Wang. "Intelligence Testing for Autonomous
Vehicles: A New Approach." IEEE Transactions on Intelligent \ehicles volume 1, no. 2 (2016): 158-166.
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Outline

¢ Intro & roadmaps
» Al and Intelligent Vehicles Future Challenge (IVFC) in China

s Automated driving: From cognitive intelligence to parallel intelligence
» Framework of cognitive intelligence

» Framework of parallel driving
¢ The Future

+» Welcome to IEEE 1VV’2018
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How to achieve a desirable driver-automation
collaboration for L1~L3 automation?

Collaborative augmented cognition and
decision making (CACDM ) for driver-
automation collaboration

nition Using “information
processing” approach
to simplify
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CACDM LO no conventional chassis control

Other tasks (OT)

Used by OT

Ethics

. _!":'_‘,.':;:.:__ .--.]

[+ g ¥

Perception Comprehension Reasoning Decision
P making

-
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CACDM LO with conventional chassis control

Other tasks (OT)
Ethics

! '-;':' "-_J

or '.r';

Perception Comprehension Reasoning Decision
P making

.

Controller
g =D_
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CACDM L5, L4

Other tasks (OT)

Decision Action

making

Machine
thic

/
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CACDM L3

TAKEOVER

Used by OT

Perception Comprehension Reasoning Decision
P making

~

¢ 1 %

Augmentation AugmentatlFm collabsisation
& collaboration

Controller

/

Decision
making

WETILE
thic
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CACDM L3: Task switching in cognitive psychology

134 Review TRENDS in Cognitive Sciences Vol.7 No.3 March 2003
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Task switching

Stephen Monsell

<
» Previous task disengagement (attention disengaging)

J

N
» Task reconfiguration (task preparation)

y

<
» Task engagement (attention engaging)

7
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CACDM L2

TAKEOVER

Used by OT
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N

Perception Comprehension Reasoning Decision
making
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Augmentation & collaboration

Decision
making
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Driver-Collision Avoidance System Collaboration: joint decision making & shared control
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CACDM L1 ACC

Other tasks (OT)

Used by OT
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Action
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CAC general

Other tasks (OT)

Used by OT

N— 1 7
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CAC simplified

Other tasks (OT)

Used by OT

Ethics

Decision
making

~

Augmentation
& collaboration

Decision

Machine
thic
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Secondary __
Tasks

Driver Challenges
in Perception and Attention

y

* Registration

* Depth Perception * Driver Distraction
* Focus Distance ¢ Clutter & Occlusion
* Color Blending * Qver-Reliance

* Visual Acuity
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CACDM: Where to see when driving?

@ KINOWLEDGE
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CACDM: Eye-head or eye-head-steering coordination and

dynamics

Type 1. Eye and head begin movement together.

Eye yaw
Head yaw

Angle (deqg)

| I
1257 12575 1258 12585 1259 1259.5 1260 1260.5 1261 12615 1262

Time (s)
Type 2. Eye moves early, head follows later.

|
|

Angle (deg)

|

1 I 1 1 |
1279.5 1280 1280.5 1281 12815
Time (s)
Type 3/4. Head moves early, eye stays fixed and moves later.

1
1282

20
EF’ 0
© 20
3—40
_60 i 1 | 1 | 1 1 ]
1311 1312 1313 1314 1315 1316
Time (s)
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CACDM: Eye-head or eye-head-steering coordination and

dynamics
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Fig. 4. A snapshot of the software developed for the proposed head
tracking system
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Fig. 9. The LED Indicator used for synchronisation between two
tracking systems. Left: Off, Right: On.
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For human driver driving decision making, a dual-process model
integrating statistical decision theory and personalized ‘subjective
utility’ and ‘subjective probability’ can be used.

Ethics

Decision
making

Augmentation
& collaboration

Decision
making

Machine
thi
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41 Automated driving system- L2

iMind: Driver mind-on-the-road
iAvoid: Vehicle collision avoidance monitoring system for level-2

capacity monitoring system automated driving

L2
iAvoid automated
driving

iCAS: Intelligent driver-collision-
avoidance-system collaboration
system

iHorizon: Driving-style enabled
short- and long-term future speed iHorizon
prediction system
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41 Automated driving system- L4&L5

iDecision: Intelligent human-like
iAvoid: Vehicle collision avoidance [ ' autonomous driving decision

capacity monitoring system < ! making system

Autonomous
iAvoid driving (L4,
L5)

iPath: Intelligent human-like

iHorizon: Driving-style enabled
short- and long-term future speed iHorizon
prediction
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Outline

¢ Intro & roadmaps
» Al and Intelligent Vehicles Future Challenge (IVFC) in China

s Automated driving: From cognitive intelligence to parallel intelligence
» Framework of cognitive intelligence

» Framework of parallel driving
“* The Future

+» Welcome to IEEE 1VV’2018
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From CPS to Cyber-Physical-Social Systems (CPSS)

CYBER-PHYSICAL- SOCIAL SYSTEMS

Editor: Daniel Zeng, University of Arizona, zeng@email.arizona.edu

The Emergence of
Intelligent Enterprises:
From CPS to CPSS

Fei-Yue Wang, Chinese Academy of Sciences

w elcome to the inaugural issue of the When IEEE Intelligent Systems solicited ideas
Cyber-Physical-Social Systems (CPSS) for a new dep1 -tment at its 2008 Spring Ediro-

rial Board meetmg the suggestlon or CPS received
- [ L

1
department! . S TR U,

Physical space Cyberspace

Cyber-physical-social systems

Physical world Mental world Artificial world

Physical Space

Newton
Machine

Social Space Cyber Space

=

< Parallel Execution >

ACP-based
Intelligent Machine

Merton
Machine

Manage and Control »| Experiment and . | Study and Training
“| Evaluation . m— )
Decision maker Evaluator Learner

Decision Engineer
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CPSS-based Parallel Driving

Human drivers

(Physical,
mental)

g

Information Physical
(artificial) Spacc

Vehicles
(Physical)

Physical
world
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Parallel Driving
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Parallel Driving: Framework

Services

Artificial World

Level II1
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Parallel Driving

Submission to IEEE/CAA Journal of Automatica Sinica

Parallel Driving in CPSS: A Unified Approach
for Transport Automation and Vehicle
Intelligence

Fei-Yue Wang, Fellow, IEEE, Nan-Ning Zheng, Fellow, IEEE, Dongpu Cao, Member, IEEE and Li Li,
Fellow, IEEE

Abstract—The emerging development of connected and
automated wehicles imposes a significant challenge on current
vehicle control and transportation systems. This article proposes a
novel unified approach, Parallel Driving, a cloud-based
cyber-physical-social systems (CPSS) framework aiming at
synergizing connected automated driving. This study first
introduces the CPSS and ACP-based intelligent machine systems.
Then the parallel driving is proposed in the cyber-physical-social
space, considering interactions among vehicles, human drivers,
and information. Within the framework, parallel testing and
parallel learning are developed and concisely reviewed. The
proposed parallel driving is expected to offer an ample solution
for achieving a smooth, safe and efficient cooperation among
connected automated vehicles with different levels of automation
in future road transportation systems.

Index Terms—Parallel driving, Cyber-physical-social systems
(CP558), ACP theory, Connected automated driving, Parallel
testing, Parallel learning.

is allowed to be fully disengaged from the driving task.
However, if requested, the driver must be ready to take over
within a certain period of time. Current automotive technology
advances primarily at Level 1 and partially at Level 2, with
several commercial product available, such as adaptive cruise
control (ACC) for Level 1 automation, and BMW s Traffic Jam
Assistant, GM’s Super Cruise, Mercedes’ Distronic Plus with
Steering Assist, Toyota’s Automated Highway Driving Assist,
Volvo's ACC with Steer Assistance and Tesla Model S for
Level 2 Automation [12,18].

Thanks mainly to the DARPA Challenge, there have been
substantial technological developments at Levels 4 and 5 (or
full automation) [19-22] in the past decade, as also reflected in
the Google self-driving cars. One of the on-going challenges
for fully autonomous driving is the reliable and robust
operation in more complex real-world driving environments,
such as those found in urban driving [e.g. 13,23]. In parallel,
vehicle platoons or cooperative vehicle automation have also
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Parallel Intelligence: From VS, AS, VC to VR, AR, Al

- Virtual Reality Augmented Artificial -
(VR) Reality (AR) Intelligence (Al)

Sofiware-defined
Small Data, mmh) ifici \ i ara Big Data,
Big Laws » .I::I?Iumt::t:';nt Exe:utinlne!l(ﬂ N »

Virtual Augmented Artificial
Sensing (VS) Sensing (AS) Cognition (AC)
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Parallel Driving Levels (PDL): Technology Roadmap

2017 2021 2026 2031 2036
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Parallel Driving: 8 Levels

Narrative definition

PDS components/subsystems PDS performance

7
[PNED)

Knowing basic road and traffic information. No V2X.
(unconnected LO and L1 automated vehicles)

Knowing basic road and traffic information. With V21 and V2V
for improving energy efficiency purpose only. (connected LO
~L2 automated vehicles)

Knowing more road and traffic information. With V21 and V2V
forimproving energy efficiency and safety. (connected L2 and
L3 automated vehicles)

Knowing more road and traffic information. With V2l and V2V
forimproving energy efficiency and safety. APDL (artificial road
infrastructure, artificial vehicles), simple CCMS. (connected L3
automated vehicles)

Knowing more road and traffic information. With V2X (V2I,
V2V, V25) for improving energy efficiency and safety. APDL
(artificial road infrastructure, artificial vehicles), simple CCMS.
(parallel L4 automated vehicles)

Knowing more road and traffic information. With V2X (V2I,
V2V, V25) for improving energy efficiency, safety and traffic
efficiency. APDL (artificial road infrastructure, artificial
vehicles), medium-level CCMS. (parallel L4 automated vehicles)
Knowing more road and traffic information. With V2X (V2I,
V2V, V25S) for improving energy efficiency, safety and traffic
efficiency. APDL (artificial road infrastructure, artificial vehicles,
artificial drivers), medium-level CCMS. (parallel L4 automated
vehicles)

Full parallel driving services with a full APDL layer and
advanced CCMS. (parallel L5 automated vehicles)

Simple APDL (e.g. digital map with traffic information),
simple individual PDS module (e.g. GPS navigation system)
Simple APDL (artificial road infrastructure), simple individual
PDS module (energy-efficiency based), V21, V2V

Simple APDL (artificial road infrastructure), individual PDS
module (combined safety, energy efficiency), V21, V2V

APDL (artificial road infrastructure and artificial vehicles),
individual PDS module (combined safety, energy efficiency),
V21, V2V, simple CCMS

APDL (artificial road infrastructure, artificial vehicles),
individual PDS module (combined safety, energy efficiency),
V21,V2V, V25, simple CCMS, APDL to services communication

APDL (artificial road infrastructure, artificial vehicles),
individual PDS module (combined safety, energy efficiency,
traffic efficiency), V21, V2V, V25, medium-level CCMS, APDL
to services communication

APDL (artificial road infrastructure, artificial vehicles, artificial
drivers), individual PDS module (combined safety, energy
efficiency, traffic efficiency), V21, V2V, V25, medium-level
CCMS, APDL to services communication

All PDS components/subsystems at the advanced level with a
full APDL CCMS

ERARGEESHEHERERSINE
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Non-cooperative driving safety, energy
efficiency, comfort

Non-cooperative driving safety,
cooperative energy efficiency, comfort

Cooperative driving safety, energy
efficiency, comfort

Cooperative driving safety, energy
efficiency, comfort

Cooperative driving safety, energy
efficiency, comfort

Cooperative driving safety, energy
efficiency, comfort, traffic efficiency

Cooperative driving safety, energy
efficiency, comfort, traffic efficiency

All cooperative
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Outline

¢ Intro & roadmaps
» Al and Intelligent Vehicles Future Challenge (IVFC) in China

¢ Automated driving: From cognitive intelligence to parallel intelligence
» Framework of cognitive intelligence

» Framework of parallel driving
¢ The Future

+» Welcome to IEEE 1VV’2018
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Back to the Future

Fei-Yue Wang

Past President’s Report to the IEEE ITSS Board of Governors

PAST PRESIDENT’S REPORT

ditor’s note: The following flow like time flies, so fast, so Time flies by fast. The last time |
message was presented o i was in this city was 12 ye
the IE ITS Society’s Board [E and I spent a lor

of Gove tle and Vancouve

(BoG) Meeting on

October 4, 2007, at the Bill & Me-

a car and didn't feel much traffic

f -~ L
] & [ & g
) 4
here at all. At the time, Ih-tl«-uu-?..nl L, ‘7,_ ‘ g 4 . | . '_ - 2 = @@ 3 /] = 53 1 \ ‘?‘I i
very few he ime Ei -_‘ _:__‘:._ L e = - ’ 1 — ” p» ] ¥ ‘.. -
¢ sto-

asi around wa — = 3 N catin.
This is the most recent !I"::‘(":ultljl 8 erywhere and at every lime. In this :jrullql):::lrtrlmllunce was lerrible. I The Fa” 2007 IEEE |TSS Board Df Governors Mee“ng at the BI” & Mellnda Gates Com mcns, Pal-” AlIan CBHIEF for
Report to the BoG. Profl. Wang was future, we have done our job. only 2 o'clock in the aflernoon, the Compu’[er SCIEHCG and EngIHEEring. UanErSIty Of WaShIﬂgtDﬂ. Seanle' WA‘ USA_

the President-Elect (2006), Presi-

Report to the Board of Governors of the IEEE Intelligent Transportation Systems Society
by Fei-Yue Wang

IEEE ITSS BoG Meeting, October 4, 2007
Bill & Melinda Gates Commons
Paul Allan Center for Computer Science and Engineering
University of Washington, Seattle, WA, USA
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The Future

“Above all else, we should Keep Our Own Color, Our Own Identification. \We
are an ITS society within IEEE, not some traditional transportation society. For
that we have ITE, the Institute of Transportation Engineers, and TRB, the
Transportation Research Board. | was actually happy to be told by Bill a year
ago that someone had commented that we were no transportation organization.
Indeed, in the sense of traditional transportation, we are not now, and we should
be not In the near future. We should be the force to force others to change.
For that, we must have and keep our own identity.”

IEEE ITS Magazine, vol.1, No.1, pp.4-9, 2009
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Qingdao Academy of Intelligent Industries

QA:
Question & Answer

Intelligent Industries

Al
Artificial Intelligence

Parallel rover tracks
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QAIlIl: Industries & Factories
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My Book in 2024: Al will provide 90%+ of our jobs In

future

POPPER’S BOOK: WANG’S BOOK:
THE OPEN SOCIETY AND ITS ENEMIES THE OPEN SOCIETYAND ITS FRIENDS

—

By FEI-'YUE WANG

A

P
The Open Society

\and lts Enemies
2 Hegel and Mai ®
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Life and Philosophy Fei-Yue wang

)

March 30, 2003, reading Thomas S. Kuhn’s “The Road Since Structure”.
Thifikingithe inspiration of philosophy and the ignorance of life.

Shared Life
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The 29th IEEE Intelligent Vehicles Symposium

(IEEE I1V’18) June 26 - July 1, 2018, Changshu Suzhou, China

General Chair:

» Prof. Fei-Yue Wang, Institute of WHEE""'“HI"“
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Chinese Academy of Sciences Ty
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Thank you !
Q&A

Fei-Yue Wang, Al and Intelligent Vehicles Future Challenge (IVFC) in China: From Cognitive Intelligence to Parallel Intelligence,

Challenges for a data-driven society ITU Kaleidoscope Academic Conference, Nanjing, China, 28 November 2017
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