
AI and Intelligent Vehicles Future Challenge 
(IVFC) in China: From Cognitive Intelligence to 

Parallel Intelligence

N a n j i n g ,  C h i n a ,  2 8  N o v e m b e r  2 0 1 7

Fei-Yue Wang
The State Key Laboratory for Management and Control of Complex Systems

Institute of Automation, Chinese Academy of Sciences
Qingdao Academy of Intelligent Industries, China



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

Outline

 Intro & roadmaps

 AI 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 IV’2018

2/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

China: Largest Auto Producer,  Yet a Long Way to Go

3/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

Vehicle Automation: Definitions & Roadmaps

(US)

(EU)
(China)

4/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

New IT @ SFO Today

5/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

News from Yesterday

6/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

A Simple Solution to A Complex Task……If Vehicle 
Intell igence is  Real!

7/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

A Lesson from Chinese History

8/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

Where are the Horses Now?

9/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

Where will  Human-Driven Cars be in the Future?

10/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

Understanding Change - the “Red Flag Act”

11/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

A Personal IV Journey,  Phase One: Automated Driving
From Mobile Robots to Automated Vehicles 

12/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

A Personal IV Journey,  Phase One: Automated Driving
From Mobile Robots to Automated Vehicles 

VISTA Car (automated driving)
(Arizona DoT, 1990s – 2000s)   
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IV Renaissance: From Dead to Mad? 

My Souvenir from IEEE IV’05 (Las Vegas) Chinese version published in 2016
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NSFC National Key Program on Cognitive
Computing of Visual and Auditory Information

 2008-2017: Funding: CNY ¥190M ~ USD $32M
 Program Director: Prof. Nan-Ning Zheng
 Verification Platform: IV (National Autonomous Vehicles Competition Starting in 2009) 
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IEEE IV 09 and IVFC 2009: Both Held in Xi’an,  China
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IVFC 2010: Selected Test Scenarios (within the Proving 
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IVFC 2011: Into Highways and Rural Roads,  Mongolia
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IVFC 2011: First Time National Media Coverage
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IVFC 2012: Deep Into the Desert,  Still  in Mongolia

Oct. 31-Nov. 1, 2012，Chifeng, Inner Mongolia
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IVFC 2012: Prime Time National Media Coverage 
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IVFC 2013: Find the Home, Changshu, A Permanent Base

Nov. 2-Nov. 4, 2013，Changshu, Suzhou, China
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IVFC 2013: 18 Teams

29/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

IVFC 2013: Snapshots
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IVFC 2014: Growing Up at Changshu-22 Teams
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IVFC 2015: 20 Teams
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IVFC 2016: Testing Tasks and Criteria 
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Autonomous Cars Developed by Chinese Companies

BAIC DFAC GAGC

Changan (Highway) Changan (City Road) Changan (Highway)

FAW Baidu Baidu (Urban)
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Intelligent Vehicle Proving Center (iVPC, 08/2015)
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iVPC

Scenario 1, Urban 
Travling

Traffic Lights 
Recognition

Traffic Signs 
Recognition

Lane Changing

Traffic Lights 
Detection

Traffic Light States 
Identification

Ac/Deceleartion

Scenario 2, Grand 
Traveling

......

TasksScenarios Function Atoms

...... ......

Steering

Scenario-Based Tests Functionality-Based Tests

Sensing/Recognition

Decision

Action

Functionalities
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iVPC

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 Vehicles volume 1, no. 2 (2016): 158-166.
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How to achieve a desirable driver-automation
collaboration for L1~L3 automation?
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CACDM_L0_no conventional chassis control
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CACDM_L3：Task switching in cognitive psychology

55/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

CACDM_L2

56/84



复杂系统管理与控制国家重点实验室
The State Key Laboratory for Management and Control of Complex Systems

CACDM_L1_ACC
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CACDM
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CACDM: Where to see when driving?
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CACDM:  Eye-head or eye-head-steering coordination and 
dynamics
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4i Automated driving system- L2 
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4i Automated driving system- L4&L5 
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From CPS to Cyber-Physical-Social Systems (CPSS)
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CPSS-based Parallel Driving
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Parallel Driving: Framework
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Parallel  Intell igence: From VS, AS, VC to VR, AR, AI
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Parallel Driving Levels (PDL): Technology Roadmap
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Parallel Driving: 8 Levels
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Back to the Future

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. I 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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CAS Qingdao Academy of Intelligent Industries
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QAII: Industries & Factories
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My Book in 2024: AI will  provide 90%+ of our jobs in 
future
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The 29th IEEE Intell igent Vehicles Symposium
( I EEE I V’ 18 )  June  26  – Ju l y  1 ,  2018，Changs hu ,  Suzhou ,  Ch i na

General Chair:
• Prof. Fei-Yue Wang, Institute of

Automation,
Chinese Academy of Sciences

General Co-Chairs:
• Prof. Petros Ioannou, USC
• Prof. Miguel Sotelo, University of Alcala,

Spain
Program Chair:
• Prof. Nanning Zheng, Xi’an Jiao Tong

University
Program Co-Chairs:
• Prof. Li Li, Tsinghua University, China
• Prof. Lingxi Li, IUPUI
• Prof. Dongpu Cao, Cranfield University, 

UK
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Thank you！

Fei-Yue Wang，AI 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

Q & A
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