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A special thank you to the following companies who have graciously agreed to sponsor special programs and activities
at the SAE 2019 new energy & intelligent connected vehicle technical conference.
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EMERGENCY PROCEDURES

During the SAE 2019 New Energy & Intelligent Connected Vehicle Technical Conference attendees are to follow the established
emergency guidelines of the facility where the emergency occurs. Based on the location of the incident, report emergencies
to the nearest venue representative and/or security personnel if available, or report to the SAE operations office located in the
Registration Center.

Should a catastrophic event occur, attendees should follow the safety and security instructions issued by the facility at the
time of the event. This includes listening for instructions provided through the public address system and following posted
evacuation routes if required.

In the event of an emergency or a major disruption to the schedule of events at the SAE 2019 New Energy & Intelligent Connected
Vehicle Technical Conference, attendees and exhibitors may call this number to receive further information about the resumption
of this event. Updates will also be provided via the SAE website at http://www.sae.org

SAE EMERGENCY HOTLINE: +86-21-6140-8900(China) +1-800-581-9295 (U.S.)
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A professional society, SAE International is the authority on vehicle engineering.
We develop more vehicle technical standards—and more aerospace standards—
than any other organization. We offer the largest library of vehicle engineering
content. And, we bring together the largest global network of engineers in the
world.

Through a comprehensive collection of programs, products and services,
we supply the information, tools, and technical know-how to help today’s
professionals do their jobs better while we ensure the development of the next
generation of mobility engineers.

Since 1905, SAE has connected automotive, aerospace, and commercial vehicle
engineers to each other and the technical resources needed to foster a lifetime
of learning, solutions to improved vehicle technology, and the advancement of
the mobility industry.

SAE International—whose first vice president was an up-and-coming
engineering talent by the name of Henry Ford and included early supporters
like Orville Wright—was based on providing a platform for collaborative and
informed dialog and the impetus of its earliest standardization efforts. Today,
the sharing of information remains at its core, with SAE being acknowledged
globally as the ultimate knowledge source for mobility engineering.
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TONGJI UNIVERSITY
ALUMMI A5S0CIATION
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Fortune+ Ventures is a venture capital firm focusing on the whole industry
chain of Data Intelligence. Fortune+ Ventures aims to dig deeper in the core-
closed loop of “Perception & Acquisition - Data Transmission - Storage &
Computing - Display & Interaction” and pay constant attention to these
technologies’ industrialization in verticals such as intelligent car, intelligent
transportation and intelligent manufacturing. Fortune+ Ventures commits itself
to building a solution capital with the assumed mission of discovering as well as
creating value by taking root in Data Intelligence industry.

EFFRR=ARIFBEBERFAFRE S5 LBRESHRAREMIL, 1K
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AR, AT RN BB 2R METN —RE I LB S8 a.

Tongji Alumni Industry Innovation Alliance is jointly initiated by Tongji
University Alumni Association and Shanghai Alumni Association. Relying
on the scientific research advantages of Tongji, the alliance aims to integrate
industrial resources of alumni enterprises, support alumni in innovation and
entrepreneurship and promote the industrialization of scientific research
achievements. The Alliance dedicates itself to becoming an industrial
integration and innovation platform with global vision and first-class influence.

FRIEND OF INDUSTRY 7TV & 1E{N £
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On the safe side.
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09:30
D EE Welcome Speech
09:45

* §i#Ei# Keynote
11:45 % Lunch

KEST 1 - #eeES AKESIT 2 - HEMEXS
BALLROOM 1- NEW ENERGY VEHICLE BALLROOM 2 - INTELLIGENT CONNECTED VEHICLE
13:00
BUBE Market Overview
13:00 UL
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ity - -

Connecting The Vehicle and Infrastructure
14:30 258 Tea Break

15:00

15:00
N T — = 'T::; = Eg = E
WARIEL IS5 Fuel Cell Vehicles Connecting The Vehicle and Infrastructure

5H 22 H - May 22

09:30 09:30
F 58 Keynote ¥ 5i&i# Keynote
10:00 10:00
Bt ARS5XE HHEMBCSERAR
Battery Technology and Development Intelligent Connected Vehicle Technology
10:30 ZX&X Tea Break
11:00 11:00
Bt RS A%E HEEMBCSERAR
Battery Technology and Development Intelligent Connected Vehicle Technology
12:30 4% Lunch
13:30 13:30
B 5IREI RS Electric Motors and Drive Systems St E;N4E HD Mapping
14:30 A%EX Tea Break
15:30 15:30
& X =i Technical Papers I8EFNNE Validation and Testing
EIIEET BN RIBH— NN ES, 2E2ERIFAR Sessions are public forums that provide an open exchange
s 4z PN < _p a2 = of ideas. Any recording of remarks or presentations are
MEERERANRAARN ARSI BRI S Téﬂw\& highly discouraged. Please seek speaker's permission
HABWNTFA, A5, WIEHBAWERIEREBANSEEFA, beforehand.
B 1Y 1 R CONSENT TO USE OF IMAGES
Please note that photographs and video taken by or
155E 2, LISAE InternationallEsh 552 5&ME X FTREMN on behalf of SAE International of event activities and
- . N attendees shall be the property of SAE International. By
R SULSMBIRRARE T SAE Internationalo REZAMBINSAE registering for an SAE International event, you consent to
International®&sh, BN ARASAE International AIE i@ the use by SAE International of any photograph or video

” in print, digital, or other format, without notice or
HITEARIER Fr o il 87, compensation to you.

MBS R RIS R T, BT SESENEREAES / in which you appear, including for promotional purposes,
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Sherry McCaskey Alan AO
Event Manager Manager, Events & Aerospace Standards, China
Sherry.Mccaskey@sae.org Alan.Ao@sae.org
Frank Bokulich Will CHANG
Content Developer Manager-Events Marketing Manager, China
Frank.Bokulich@sae.org Will.Chang@sae.org
Rich Polinski Rick WANG
Content Developer Specialist Project Manager, China
Richard.Polinski@sae.org Rick.Wang@sae.org
Kristie Saber Jay JIANG
Content Administrator Program Developer, China

Kristie.Saber@sae.org Jay.Jiang@sae.org
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9:30  Welcome Speech
Billy XU SAE International

KEYNOTE

9:45  Volvo Cars Electrification - Focusing on Attributes and Connectivity
Niclas Bratt VVolvo Cars China R&D

ABSTRACT

Since more than 40 years, electrification has been on the car manufacturers’ observation list. Improvements in battery
technologies are closing up to mature performance and cost levels. Viable vehicles with electric propulsion are entering
key markets on a broader scale. Several official statements have been launched by Volvo Cars with emphasis on a high
importance of electrification. Transitioning to electrification will provide the customers with vehicle attributes varying
from a conventional powertrain. This presentation will provide a general comparison of different key attributes between
the different degrees of electrification. It as well includes the challenges with electrification where charging will be
elaborated in more detail.

10:45 = Cybersecurity Coming of Age
Miguel Baiiéon DEKRA

ABSTRACT

It's no news that connected and automated vehicles, mobility ecosystems and ITS are struggling to get cybersecurity
right. Getting the right response from the market will be heavily influenced by the confidence that the new technology
offering will be able to provide.

Gone are the days of impressing the media with hacking proofs, we're all in the same page of improving the
cybersecurity engineering capabilities of the industry, and so are legislators and standard development organizations
that have started to draft the short and medium landscape of regulation and standards to produce and prove the
cybersecurity levels that are needed.

This presentation will elaborate on this landscape, and how all layers and stakeholders of the industry can start
transitioning to the new requirements.

11:45 Lunch
BALLROOM 1 BALLROOM 2
NEW ENERGY VEHICLE INTELLIGENT CONNECTED VEHICLE
13:00 VEHICLE RESEARCH AND 13.00
MARKET ERVIE
DEVELOPMENT OAERE

Technical Roadmap of ICV and Leading The Evolution of Safety to Autonomy

Product Development and Industrialization Roger Lanctot Strategy Analytics

Dr. Yifan TANG SERES ABSTRACT

ABSTRACT The automotive industry is being transformed by

the evolution and integration of safety systems that
is setting the stage for autonomy. The presentation
will consider the architectural hardware, software
and connectivity implications behind this process
and identify market opportunities for car companies
and their suppliers.

The application of new technologies can accelerate
the acceptance and popularization of smart electric
vehicles. The presentation proposes a series of
technical solutions and realization approaches for
some common issues of most concern, such as
range worries, charging difficulties, purchasing
costs and driving pleasure. As for the realization of
autonomous driving and intelligent connectivity,
the presentation also suggests some development
directions and practices from perspectives of OEM
mass production and cutting-edge technology R&D.
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13:30  Electric Motor Design According to The 13:30

Passenger Car Requirement

Dr. Jian ZHANG
Beijing Electric Vehicle Co., LTD.

ABSTRACT

Electric motor design based on application demands
of passenger vehicles

+ Common electric motor types and topology
modes

» Typical working conditions of passenger vehicle’s
electric motor

* Demand-based motor design and long-term
outlook

14:00 = Bring Breakthrough Electric Vehicle 13:55

Innovations to Market Faster
Huapeng ZHU Keysight

ABSTRACT

The automotive industry is accelerating its electronic
technology revolution and fusing with the clean
energy ecosystem, e-mobility is one of the hottest
buzzwords today.

To expand the market of Electric Vehicles, we need
Better battery performance, availability of efficient
charging stations, and better power conversion
across the entire e-mobility ecosystem. Keysight
empowers automotive industry designers and
manufacturers with the latest innovations in design
and test solutions to help create high-quality and
high-performance products while mitigating safety
risks. Today we would like to talk about, advancement
in battery technology, the rapid development of new
electric and hybrid electric vehicles, and Keysight
total solutions for E-Mobility.

14:20

14:30 Tea Break

15:00 FUEL CELL VEHICLES 15:00

The Critical Technologies of Centrifugal Air
Compressor and Its Application in Fuel Cell
Motors

Dr. Qingsong HUA \Wenli Technology

ABSTRACT

This report summarized the current development
of FCV both in China and abroad, put forward
requirements for selecting air compressor, a
peripheral core component for FCV engine, and
provided Wenli Technology’s solution for FCV air
compressor.

CONNECTING THE VEHICLE AND

INFRASTRUCTURE

Al in Autonomous Driving
Li ZHU Nvidia

ABSTRACT
* The value of autonomous driving
* Nvidia global partners
* Nvidia drive Al platform
» Car computer and GPU advantage
* Perception and simulation validation

Infineon Sensor Fusion Solutions
Kevin WU Infineon

The Backbone of Autonomous Driving -
Smart Vehicle Architecture

Johnny NI Aptiv

ABSTRACT

SVA is a Level 3-5 sustainable reference architecture
with a Unified PowerData Backbone, a Central
Compute Cluster and Vehicle Zone Management
which architecture to enable OEMs to accelerate
current feature and function growth and deliver
affordable fail operation for L3-L5 vehicles period.

Future Roads under The Perspective of
Technological Innovation

Yuchuan DU Tongji University

ABSTRACT

Interactions between highways and automobiles
are discussed with the view of technological
development. Coupling development patterns and
technical framework system of autonomous driving
and intelligent high-speed are explored with the
consideration of project practice in Shanghai.
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15:30

16:00

Development of Fuel Cell Industry:
Standardization and Informatization

Chenyu LU
China National Fuel Cell Standardization
Committee

ABSTRACT

As hydrogen battery and fuel cell will soon be
industrialized, it’s imperative to build an industry-
guiding standard system, study and make standards
for key technologies which can support commercial
development of a company, and develop third-
party testing and certification services. For fuel cell
companies, product/service lifecycle management is
the fundamental process of developing new products
as well as continuous accumulation, improvement
and innovation. Configuration management is the
principle and basis of establishing product lifecycle
management, based on which fuel cell companies
should develop PLM-focused R&D and management
platform.

Effects of Temperature on the Performance of
Hybrid Fuel Cell Vehicles: A Review

Yue PAN Tongji University

ABSTRACT

Hybrid fuel cell vehicles (HFCVs) powered by fuel
cell and lithium-ion battery have become a preferred
direction of researchers in recent years. Good
temperature control and energy management are
important conditions for continuous and stable
power output in the fuel cell hybrid power system. In
this paper, temperature effects on the performance
of lithium-ion battery, PEMFC are summarized and
the thermal management and energy management
of HFCVs are analyzed. Based on the analysis, the
future research direction of developing integrated
energy management strategy combining energy
management and thermal management is proposed
for HFCVs.

15:25

15:50

Practice Sharing of 5G Vehicle-Road
Collaborative Application

Triumph Ren CMIM Network Co,,Ltd.

ABSTRACT

Combination of 5G and smart road provides
intelligent support for autonomous vehicles. China
Mobile’s spin-off CM Intelligent Mobility is established
to provide 5G smart transportation products and
services. How to leverage 5G to develop smart road,
increase traffic efficiency and improve driving safety?
To do so, China Mobile released 5G edge computing-
based “5D Time-space” platform which supports
vehicle-road synergy. China Mobile has worked with
Qilu Expressway, government of Fangshan, Beijing
and Da’An Automobile Testing Center to successfully
implement the platform in smart transportation.
We hope to extend our cooperation with more
governments, companies and parks to promote the
adoption of this technology and improve transport
experience in urban and park areas.

Cloud Native Practice in the Digital
Automotive Industry

Golfen GUO DaoCloud

ABSTRACT

Experienced in the mechanical 1.0 era and the
Electronic 2.0 era, the automotive industry is also
rapidly entering the digital 3.0 era. These new
digital business also raise higher requirements on IT
infrastructure. During the presentation, Golfen will
explain how the cloud-native technology helps and
go through real customer cases.

PANEL
"Chip-Road-Cloud” How to Realize CVIS

In the development of autonomous vehicles, the
automotive industry worldwide tended to follow
the path of developing vehicle-only intelligence
by improving vehicle awareness, decision-making
and control technologies. However as more and
more limitations of vehicle-only intelligence in
corner cases and cost control become noticed,
Cooperative Vehicle Infrastructure System (CVIS)
caught an industry-wide attention. Will the future
technology path of AV continue to be vehicle-only
intelligence focused? Is CVIS a feasible approach to
realize autonomous vehicle? What roles will chip,
vehicle, road and cloud play in the CVIS chain? What
will its business mode look like? How can different
stakeholders realize their values? When will be the
key moments of CIVS evolution? Key stakeholders
in the industry chain are invited to talk about this
issue and seek a viable road to the realization of
autonomous vehicles and closed loop industry from
a wider perspective!

Moderator
Lei SHENG Partner, Fortune+ Ventures
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9:30

10:00

10:30

BATTERY TECHNOLOGY AND
DEVELOPMENT

Battery Technology and Development for Our
Time
Robert (Bob) L. Galyen CATL

ABSTRACT

The rate of battery technology and development has
accelerated for years. In this fast paced world of energy
storage new ideas and approaches are plentiful but
requires great scrutiny to avoid issues. If we follow the
5 Golden Rules of Safety, Performance, Life, Cost and
Environment we cannot go wrong. But technology and
development brings on new paradigms for engineers and
consumers alike. The presentation will focus on the many
faces of the aspects of technology and development
cycles we face in “Our Time.”

The Application Trend of Thermal Interface
Materials in EV Power System

Michael CHENG Henkel Electronics

ABSTRACT

Battery and other power modules will generate a lot
of heat, which will damage battery’s performance,
stability and work life. Therefore, thermal
management plays a crucial role in the whole
design. This presentation introduces the design
trends of EV battery and power system, meanwhile
sharing several success application cases of thermal
interface materials in mainstream EV battery
manufacturers to inspire the engineers on how to
select appropriate thermal materials and to optimize
the thermal management system.

INTELLIGENT CONNECTED VEHICLE
TECHNOLOGY

C-V2X Technology Enabling ITS Service and
Autonomous Driving

Xiaofeng LU Huawei Technologies Co., Ltd.

ABSTRACT
The value of C-V2X vehicle-infrastructure coordination
system
» The value of the V2X system for traffic management
« V2X system to improve traffic efficiency and traffic
safety
* V2X system enables assisted driving and autonomous
driving
Progress of industrial ecology of vehicle road coordination
system
» Progress in the deployment of China urban roads and
roads (the Internet of Vehicles pilot zone)
» Progress in intelligent highways

Huawei car road coordination system solution and
progress introduction
* Huawei's end-to-end road collaboration application
solution

From ADAS to AD - A Recipe for Designing and
Proving Safe Autonomous Driving

Rikard Uddstrém Zenuity China

ABSTRACT

How do you design and prove that a self-driving
vehicle is sufficiently safe? This session will focus on
the key challenges of designing self-driving vehicles,
and Zenuity will share insights and experiences
including usage of deep learning, and development
of decision-making algorithms.

Tea Break
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Implementation of High-Performance Analog
Technologies in BMS

Cheng WANG ADI

ABSTRACT

Battery technology is an important driving power of
new energy vehicles. How to improve the measurement
accuracy and battery life, increase their voyage range,
reduce cost and ensure the safety is a challenge for the
industry. ADI's high performance analog technology
provides a solution for battery management system.

This report will describe the technical challenges faced
by battery management system design. In terms of
system measurement accuracy, the source of error is
introduced and analyzed, and the measurement error
can be minimized by using special reference technology.
By integrating and optimizing external components, the
overall cost can be reduced. The innovative “Reverse
isoSPI” isolation communication technology guarantees
simple and reliable system communication while giving
flexibility. In terms of system security, a comprehensive
security detection mechanism ensures the safe operation
of battery management system.

Based on the latest generation of Li-ion battery BMS
solutions, ADI's high performance analog technology
provides high-precision monitoring function, which can
maintain good performance in harsh environments,
provide reliable and safe power management, and
effectively reduce the overall cost of the system.

PANEL

Battery Technology and Development
Moderator

Robert (Bob) L. Galyen CATL

Panelists

Jeff Yambrick Great Wall Motors
Edward Wagner Guangxi Liugong Machinery Co.

Development of ICV in The Industry Revolution
Dr. Ying ZHANG GWM HAVAL R&D Center

ABSTRACT

As technology revolution brings us with the combination
of communication, Internet, artificial intelligence and
vehicles, new applications of AV and V2X technologies
have brought radical changes to mobility. As a leading
domestic OEM, Great Wall Automobile tries to gripping
opportunities to find his own way in this challenging wave
of revolution.

Value of Intelligent Cockpit System

Judy ZHANG
Pan Asia Technical Automotive Center

ABSTRACT

We shoul explore the value of intelligent cockpit from
various angles, and select the appropriate combination of
technical functions. Intelligence is not used to show off,
but to provide cars and drivers with practical and reliable
services.

The Role of Basic Software Technology in
Automatic Driving Safety

William DONG
BlackBerry QNX, Greater China

ABSTRACT

Share the trend of autonomous driving industry,
combined with expertise and characteristics of BlackBerry,
focusing on the topic of platform software technology in
autonomous driving and ADAS, from function safety and
cybersecurity perspectives, elaborate the importance of
those two perspectives toward autonomous driving, and
in the meanwhile introduce the BlackBerry QNX ADAS
platform SW solution, which is based on BlackBerry QNX
latest sensor Fusion frame, and give insights and invoke
thinking about the SW development of autonomous
driving, at last, give brief introduction of BlackBerry
company value proposition in automotive electronic
platform SW industry and the marketing information.

Lunch
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ELECTRIC MOTORS AND DRIVE SYSTEMS HD MAPPING

Integrated Drive Module (iDM) for Next Generation
Electric Propulsion

Dr. Alexandra Nafari Borg\Warner

ABSTRACT

The electric drive system is at the heart of new energy
vehicles and to achieve the next level of electric
propulsion dedicated solutions are needed. The integrated
Drive Module (iDM) from BorgWarner is a highly
integrated three-in-one propulsion solution combining
transmission, electric motor and inverter technologies.
This technology allows electric vehicles to consume less
energy allowing further optimization of the battery and
longer driving range.

Development of Highly Integrated Transmission
for Future Electric Vehicles

Aaron XU
Graziano Fairfield E-Drive Systems (Changshu) Co.,
Ltd.

ABSTRACT

Developing a platform for different OEMs requires the
understanding of customer’s needs but also the capability
to anticipate new demands. The proper flow has to be
followed in order to address the customer expectation.
Flexible Installation layout and transmission ratios also
need to be taken into consideration. This report focus
on the platform approach to satisfy different customer
expectations.

On-board DV Support Capacitor Selection and
Design Scheme

Hongkai WANG
Shanghai EAGTOP Electronic Technology Co., Ltd

ABSTRACT

As Electric Vehicle market grows rapidly, OEMs and parts
suppliers are challenged with new demands. Higher size
and cost requirements are made for electronic control
system, so the design of capacitor, a key part of EC, has
become more important than ever. The key of improving
its power density lies in the optimization of integration
and reduction of high-frequency inductance.

Application of High-precision Map in Autonomous
Driving

Ke YANG

BrightMap Science and Technology Co., Ltd

ABSTRACT
¢ Introduction of High Precision Map
+ AVP introduction
* Current Situation of AVP Development
+ Challenges of AVP Production
» Jingzhong AVP Products
* Prospect

HD Map: Navigate Autonomous Driving to Success
Dr. Zhen DAI Holomatic

ABSTRACT

HD Map is important to autonomous driving in many
ways, including localization, navigation, planning and
control and the real-time data updates. Dr. Zhen Dai, the
head of HD maps and simulator at HoloMatic, will explain
how HD maps work in an autonomous driving system, and
how in turn the application of autonomous driving helps
to accelerate the commercialization of HD maps.

Weighted Distance Metrics for Data Association
Problem in Multi-sensor Fusion

Dr. Darui ZHANG
Dongfeng Motor Corporation Technical Center

ABSTRACT

Advanced Driver Assist Systems (ADAS) can reduce
human error and improve the safety of road traffic. The
ADAS often require information from multiple sensors. The
task of assigning new observations to the existing tracks
requires distance metrics to present the similarity between
tracks. In the literature, metrics, such as standardized
Euclidean distance and Mahalanobis distance has been
used. Though accounting for the scale and correlation
of the data, the existing metrics cannot account for the
importance of each feature in predicting their dissimilarity.
As a result, weighting factors are added to the distance
metrics and they require extensive manual tuning. We
propose a data-driven method to obtain the weighting
factors automatically using supervised learning. The new
distance metric was evaluated using real-world driving
data. Comparing to the existing metrics, it achieves better
performance in separating dissimilar tracks and higher
matching accuracy.

Tea Break
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TECHNICAL PAPERS VALIDATION AND TESTING

Study of Engine Start Vibration Index in a Hybrid
Powertrain Using Torque Sensor and Cylinder
Pressure Sensor

Lei DU Tsinghua University

ABSTRACT

This paper presents an investigation of drivability issue
of engine start-stop. The first section introduces the
powertrain to be studied. The second section introduces
development of a specially designed torque sensor. The
torque sensor is utilized to collect the instantaneous shaft
torque on occasion of engine start. In the third section,
this paper has performed two experiments. Firstly, a
typical engine start process (from O to 650 rpm) is
studied. Instantaneous shaft torque, encoder signal and
cylinder pressure signals are gathered and synchronized.
Then, this paper performed two experiments to examine
the performance of vibration index. The results show the
effectiveness of vibration index.

Analysis of Active Collision Avoidance
Performance Based on Cooperative Regenerative
Auxiliary Braking System

Xlaohui HOU Tsinghua University

ABSTRACT

For purpose of analyzing the improvement of active
collision avoidance performance after the introduction
of regenerative braking, a new type of cooperative
regenerative auxiliary braking system (CRABS) of
intelligent electric vehicles is proposed, which integrates
the functions of brake-by-wire, regenerative braking
and active collision avoidance. According to the result
of simulation and hardware-in-loop test, it shows that
compared with the conventional hydraulic braking system,
CRABS system proposed in this paper conducts faster in
braking response and closer to the ideal braking distance,
and the performance of active collision avoidance is
improved.

Thoughts and Practices on ICV Security Testing
Dr. Xiaoqing XUE China Software Testing Center

ABSTRACT

This paper tries to discuss the information security risks
faced by ICV and a vehicle’s overall security system,
proposes an idea of ICV security testing and evaluation
system to effectively measure and verify the protection
performance of ICV security system.

Advanced Testing Technologies for Autonomous
Driving
Andreas Gau dSPACE

ABSTRACT

One of the fundamental challenges for Intelligent and
Connected Vehicles is: How to reliably and cost-efficiently
verify and validate your software and hardware stack for
actual production deployment? The automotive industry
already has established and proven processes and
methods for validation and verification. However, software
for ICVs radically differs from traditional embedded
control functions.

This talk shall help you optimize your individual ICV
testing strategy. It will analyze the requirements on
testing solutions, provide an insight in industry standard
processes and possible adaptations for ICVs, and
present new technologies for testing core functions of
Autonomous Vehicles.
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TECHNICAL PAPERS VALIDATION AND TESTING

Optimal Speed Profile for Minimum Vibaration
During Engine Start Using Pontryagin’s Minimum
Principle Approach

Lei DU Tsinghua University

ABSTRACT

This paper focusses on an optimal control problem that
tries to reduce vibration during engine start. In the first
section, the target diesel powertrain is introduced. Its
dynamic model is established using crank-link dynamics.
Secondly, an index is brought out to evaluate the severity
of vibration. The square of the angular acceleration is
chosen as the index of vibration. Then, the author models
this problem as a continuous-time optimal control
problem with a fixed terminal time and a partially free
terminal state, then solve it by the Pontryagin’s minimum
principle.

Research on Testing and Evaluation Methods
of Automotive Intelligence, Automation and
Connectivity

Yu WANG
China Automotive Technology&Research Center

ABSTRACT

Automobile intellectualization is a development from
non-intelligent features to fully intelligent features,
which demonstrates a dynamic evolution from non-
intelligence to primary intelligence, then ultimately
to advanced intelligence. Automobile automation is
a process from non-autonomous driving features to
complete autonomous driving features. Connectivity
is an important technology assisting efficient and
rapid operation of automobile through communication
and network. Nowadays, connectivity has become a
very extensive concept, but the essential definition of
autonomous driving is also very confused with intelligent
vehicle and connected vehicle. which makes it difficult
to effectively promote technical development, business
scenarios application, test and evaluation. Therefore, this
research focuses on the above three different categories
to refine the classification of other test evaluation
methods, explores vehicle intelligent evaluation through
Turing test, analyzes autonomous performance evaluation
through scenarios, and concerts connectivity assessment
through functional test. The target is building an effective
evaluation system, boosting scientific and technological
progress and industrial development.
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Niclas Bratt

Director of Propulsion Energy Systems
Volvo Cars China R&D

Niclas Bratt has a Master of Science degree in Mechatronics from De Montfort University, Leicester England. After
graduation he joined Volvo Car Corporation Research & Development in Sweden in the area of automatic transmissions.
During his years within Volvo he has gained experience from wide range of areas within Powertrain development, both
in managerial and program leading positions. Among these he was the Powertrain program manager for Volvo’s first
plug-in hybrid vehicle project, launched in 2012. His current position is Director of Propulsion Energy Systems, Volvo
Cars China R&D.
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Miguel Baidn

Global Technology Leader for Cybersecurity of DEKRA Product Testing Service Division

DEKRA

Mr. Miguel Bafion is the Global Technology Leader for Cybersecurity of DEKRA Product Testing Service Division.

Mr. Bafidn has nearly 30 years of experience in the field of Cybersecurity and joined DEKRA in 2017 as part of the
company global investments in product cybersecurity testing and evaluation. He has provided consultancy services to
governments, security evaluation laboratories and product developers, as well as being responsible for the setting up of
a successful Common Criteria and FIPS 140-2 laboratory, now part of DEKRA.

Mr. Bafidn is the Convenor of ISO/IEC JTC1/SC 27/WG, "Security evaluation, testing and specification”, and of CEN/
CLC/JTC 013/WG 03 "Security evaluation and assessment”, where fundamental standards are developed. He is also a
member of the Common Criteria User Forum Management Board.
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Dr. Yifan TANG

CTO of SERES
General Manager of R&D Center for e-Powertrain

Dr. Yifan Tang is CTO of SERES (former SF Motors, situated in Silicon Valley) and General Manager of R&D Center for
e-Powertrain, Intelligent Driving and Battery Technology. He is also Chief Scientist at Sokon Group in charge of the
development of battery, motor and electric control system, battery technology and intelligent vehicles. He graduated
from Tsinghua University in 1990 with a master degree and Ohio State University in 1994 with Ph.D. He worked in Tesla,
Lucid Motors and Facebook from 2007 to 2017 as technical head of electric driving.
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Roger Lanctot

Director, Automotive Connected Mobility, Global Automotive Practice
Strategy Analytics

Roger Lanctot has 25+ years of experience as a journalist, analyst and consultant advising electronics companies, car
companies, wireless carriers, Tier 1s and developers on product and market development and strategy. He is currently
Director, Automotive Connected Mobility, in the Global Automotive Practice at Strategy Analytics, where he has worked
for the past 10 years. He is a graduate of Dartmouth College and a frequent blogger and keynote speaker. Roger is
a member of the TU-Automotive Hall of Fame and was selected as the 2017 Tech Cars Best Analyst or Connected
Car Celebrity. He is on the advisory board of AutomobilityLA and the Future Networked Car event put on by the
International Telecommunications Union at the Geneva Motor Show.
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Dr. Jian ZHANG

Senior Manager, Design of EV Driving Motor
Beijing Electric Vehicle Co., LTD.

Zhang Jian is a Doctor of Engineering dedicated to theoretical study and industrial application of electric motor for a
decade. Zhang graduated from North China Electric Power University as D.E. in 2012 followed by post-doctoral research
on the design of EV driving motor in the University of Sheffield.

Upon joining BJEV in 2015, Zhang embarked on the company’s independent development of NEV motor with his
team. Two platforms have been successfully developed, one of which contains 2 electric motors applicable to 5 models
scheduled for mass production together with their supporting models. Over 80,000 units have been produced by the
end of April 2019.
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Li ZHU

Senior Manager of Nvidia Autonomous Driving Business

Nvidia

Mr. Zhu Li, master degree of vehicle engineering, research field is Automotive electronics. Mr. Zhu Li is senior manager of
Nvidia autonomous driving business, take responsible for car computer and powerful SoC business in top OEMs. Before
join Nvidia, Mr. Zhu Li worked for global tierl Bosch for 8 years, and take the sales team to award and launch the system

solution in top OEMs, which include autonomous driving system, active safety system, braking system and passive
system.
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Huapeng ZHU

Business Development Manager of Automotive and Energy Solution Group
Keysight

Zhu Joined Keysight in 2015 as business development manager of Automotive and Energy Solution Group, mainly
responsible for business development and technical support on automotive and energy test and measurement solutions
in Greater China. Have more than ten years experience in power industry, was the technical leader of the special lighting
department in Philips global R&D center before, led the team to design and develop a number of innovative special
lighting platforms, responsible for test process design of R&D and factory, and experienced with test process of power
supply and other electronic products.
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Johnny NI

Business Unit Director
APTIV

In the past 15 years, Johnny has held various business & product management roles in both Delphi/APTIV electronics
and electrics area, most recently in 2017 Johnny transferred from Packard into AS&UX division as business unit director
of Connectivity & Security in AP, he leads the BU’s commercial and product development activities, focusing on in-
vehicle networks as well as wireless connectivity.
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Dr. Qingsong HUA

Executive Director
Wenli Technology

Hua Qingsong is Executive Director of Wenli Technology, professor and tutor of Ph.D. student, and internationally
reputed expert on ultrahigh speed motor. He graduated from TU Clausthal with Ph.D. in 2006. He was R&D manager at
ZF Group and Vice President of NEV R&D at BOSCH. He is Advising Expert on NEV strategy for Guangdong government
and Chairman of Committee, Hamburg and North Germany, at Verein Deutscher Ingenieur. He is also member of
German Institute for Standardization. He published over 30 SCI papers in the last five years and owns over 60 approved
patents. He also won 2 first prizes of provincial awards.
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Yuchuan DU

Vice Dean, College of Transportation Engineering
Tongji University

Professor Du is committed to technology research and application of urban traffic information management and control
for many years, and has accumulated a series of original achievements in the multi-source information acquisition in
transportation system, traffic operation management and network guidance technology, which has been promoted and
applied in major projects such as Shanghai Expo 2010, Honggiao Hub and Disney resorts. Research achievements in
intelligent transportation infrastructure have attracted professional incubation from industry pioneers.
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Chenyu LU

Deputy Secretary General of National Technical Committee 342 on Fuel Cell and Flow Battery
Standardization Administration of China

Deputy Secretary General of Fuel Cell Committee, CERS
Associate President of Shanghai Electrical Apparatus Research Institute and President of Beijing Branch

Lu Chenyu, Professor & Senior Engineer, is Associate President of Shanghai Electrical Apparatus Research Institute and
President of Beijing branch. He has been devoted to the development of electrical engineering and electric apparatus
industry as well as research on standardization and management. Currently, he is dedicated to the integration service of
standardization and corporate R&D/management in new emerging industries such as fuel cell. He is Deputy Secretary
General of National Technical Committee 342 on Fuel Cell and Flow Battery Standardization Administration of China
and Deputy Secretary General of Fuel Cell Committee, CERS.
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Triumph Ren

General Manager of Innovation Department
CMIM Network Co.,Ltd.

Ren, 5G Automated Driving specialist, Executive Secretary of 5G Automated Driving Alliance, Member of the Standing
Committee for Working Committee on Automated Driving of China Highway & Transportation Society.




RHERERD

g

RFAS

B, BRIFAFREFRNARE. BIETNAANREREBHANEEFBRBER
SREAEMIRES, BAMARNBSANEEREN RS EIRITHI RN TR B AR S

IR ESSMEEMN R M, RSB E NS BEIT I R R EEEEE

BRI SRR A1 5 7%

Yue PAN

Tongji University

Yue Pan, from School of Automotive Studies, Tongji University. | am currently a graduate student. My research is
about fuel cell and lithium-ion supercapacitor hybrid power system. Specific research focus is the influence of energy
management strategies considering temperature factor on the comprehensive performance of hybrid fuel cell vehicles.
The specific research contents that interest me are advanced intelligent control technologies and the optimization
methods of new energy vehicles’ energy management strategies.
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Golfen GUO

CTO & Co-founder
DaoCloud

Before founding DaoCloud in 2014, Golfen worked as technologist in EMC Labs China for 8 years, participated projects
relates to application architecture transformation, network virtualization, large-scale distributed system and container
technology. DaoCloud is leading company focusing on container technology in China, has been committed to helping
enterprise customers to build cloud-native capability, from Cloud platform/DevOps/Microservice perspectives.
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Robert (Bob) L. Galyen

Chairman of SAE International Battery Standards Steering Committe
CTO, Contemporary Amperex Technology Limited

Robert (Bob) L. Galyen, age 64, is recognized as one of the top executives in the battery energy storage world. His
position as CTO of CATL, the world’s largest battery manufacturer, Chairman of both SAE International Battery
Standards Steering Committee and NAATbatt International, provides him a unique leadership role in the entire global
battery industry. He has patents, publications and participates on multiple BOD’s and TAB’s. The 43 years’ international
work experience has given him a unique perspective on worldwide business, making him uniquely qualified as a global
energy storage thought leader.
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Xiaofeng LU

General Manager, LTE-V2X
HUAWEI

Mr. LU Xiaofeng is the general manager of Huawei's C-V2X product line. He has more than 20 years of experience in the
telecommunications field and has worked in various technical and management positions in R&D, marketing and sales.

He is currently responsible for the planning, design, development, marketing, industry and eco-system cooperation
teams of C-V2X solutions, and is committed to providing industry-leading vehicle-road coordination solutions and
services for autonomous driving and smart transportation.
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Michael CHENG

Thermal Technology Support Expert
Henkel Electronics

Michael has more than 20 years experience in thermal management domain, and supported a lot of global famous
customers in Automotive industry.
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Rikard Uddstrom

Managing Director
Zenuity China

Rikard Uddstrém is the Managing Director of Zenuity in China. Rikard holds a MSc in Electrical Engineering and
Computer Science from Sweden, supplemented with business and language studies from Canada and France. He brings
18 years of professional experience, combining the IT and Software industry with Automotive. Prior to joining Zenuity, he
was globally responsible for IT Development within Volvo Cars and he also has a background from IT and Management
consulting. He joined Zenuity in 2017 as ClIO and CDO, and took on to lead Zenuity in China from September 2018.
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Cheng WANG

Senior Application Engineer for BMS
ADI

Cheng Wang received the B.S., M.S. degrees from Nanjing University of Aeronautics & Astronautics, Nanjing, China in
2010 and 2013, respectively, all in electronic engineering. The research is focusing on energy recycling system design and
battery management system. He is be working for battery SOC/SOH algorithm and High voltage battery management
system design and high performance analog front end for more than 6 years in the market. Now he is employee in
Analog Devices Inc as Application Engineer for BMS.
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Judy ZHANG

Project Chief Engineer
Pan Asia Technical Automotive Center

Judy graduated from Shanghai Jiaotong University majoring in electronics and has been working on automotive
electronics design for 18 years. She is witness to the great evolution from traditional automotive electronic design to
the early-stage driver information, from infotainment to today's connectivity system, driving assistance system and
intelligent cockpit system of smart vehicles.
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Jeff Yambrick

Vice President of International Sales & Marketing and Business Development
Great Wall Motors

Jeff Yambrick is a long time electrification industry leader and currently the Vice President of International Sales
& Marketing and Business Development at SVOLT. Jeff is the President-Elect of NAATBatt International and is on
several SAE International Battery Standards committees. He has built a career focused on success by delivering the
highest level of engineering solutions and customer satisfaction with global OEMs and industry leading companies.
He has served in leadership positions in Engineering, Sales & Marketing and Business Development at Magna eCar
/ Steyr Battery Systems and Xalt Energy. He is fully dedicated and engaged in the electrification and the future of
electrification to meet the needs of the global community and the people living within it.

Edward Wagner =
I"ENMINmRSERAT

EARSMIAHIT SN | A
Edward Wagner SR BEE, IE BN IHMERABFMBEASMIKNRIT 2, HEE

=5 EABN AN EIREMHNE Electromech Technologies W T2 S IEFMARAR . b ':__'__

£ CNH BEIM B £3E,

Wagner fth BERFHH—RMFERABZIRHREEL T/F, EBRRETIRR
TEEZW, MRBYEFTFUMNM MR, BT7REFESERE, XS
W TEMEAXEENS 5 IARENE, XETINEIFEHERER T,

Wagner B3RP ERIERM AT 4180 A RKITR, tMARTITIAE—aEEFELINERN, BHEXE.
PE. MONZTURBEE Flo

&
Pp

Edward Wagner

Executive Director of New Technology and Test
Guangxi Liugong Machinery Co.

Edward Wagner, American, serves as the Executive Director of New Technology and Test for Guangxi Liugong
Machinery Co. He is the executive and technical leader of Liugong’s BEV business. He served as Director of Engineering
and part owner at Electromech Technologies, a supplier of electric motors and mechatronic equipment to aerospace
and military industries. He served as Program Manager at CNH.

Mr. Wagner has life-long experience in the heavy equipment industry, having worked in a family business of heavy
highway construction in Kansas City, Kansas. He has a BS in Physics and a MS in Mechanical Engineering. This
combination of real customer experience plus engineering education and experience is very rare in the industry.

Mr. Wagner is a China Friendship Award winner, Red Dot Design Award winner for Liugong’s 4180 Grader, the inventor
of the industry first vertical lift Wheel Loader, and inventor of multiple patents in USA, China and Europe.
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Dr. Ying ZHANG

Head of Intelligent Driving System Development
GWM HAVAL R&D Center

Zhang Ying, D.E. is head of intelligent driving system development at GWM HAVAL R&D Center. He has been working
in technical and managerial positions for the development of advanced technologies, engaged in the development
of National Intelligent Vehicle and Transportation (Beijing and Hebei) Demonstration Zone, as well as various V2X
technologies. He is working on the R&D and realization of V2X technologies and smart transportation applications at
Great Wall Automobile.
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William DONG

Chief Representative of Greater China
BlackBerry QNX

Yuanwen Dong, BlackBerry QNX Chief representative of Greater China. Rich experience in embedded software,
automotive electronics industry and expert in RTOS. Worked for advanced company, Datang group, Alcatel-lucent,
ENEA as R&D, management and marketing. Published dozens of thesis and collected by SCI.
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Dr. Alexandria Nafari

Product Manager for XEV Systems
BorgWarner

Dr Alexandra Nafari is the product manager for XEV systems at BorgWarner, with focus on electric propulsion systems.
She has a PhD in Electrical Engineering and worked with electrification in vehicles since 2012. Alexandra started her
work at Volvo Cars in Gothenburg, Sweden with battery systems and continued with High Voltage Systems for electric
propulsion as technical specialist. At BorgWarner she has been the technical project manager for various 48V and High
Voltage products before her current position.
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Ke YANG

Vice President of Bright Map and COO of Networking Automotive Division
BrightMap Science and Technology Co., Ltd.

Ke YANG, graduated from NCEPU(North China Electric Power University) with a major in software engineering and
studied under professor Wu Kehe, director of Chinese association of artificial intelligence.

He once worked as R&D supervisor, technical director, product director and vice president of YESWAY INFORMATION
TECHNOLOGY COMPANY.

He has published three papers in magazines at or above the provincial level.

He is one of the first batch of Automotive “networking” software R&D senior engineers, Project Management
Professionals (PMP) and Industrial planners who have grown up with the China Internet of Vehicles’ Telematics Service
Providers(TSP).

Now he is fully responsible for the application and promotion of the our company's intelligent high-precision map in the
OEM.
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Aaron XU

Senior Engineer
Graziano Fairfield E-Drive Systems (Changshu) Co., Ltd.

Aaron Xu, Senior engineer from Graziano Fairfield E-Drive Systems (Changshu) Co., Ltd. Charging for TTE270S platform
reducer design and development. He has specialized in NEV research and development since three years. Currently he’s
working on the shared platform for multi passenger car applications.
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Dr. Zhen DAI

Head of The R&D of HD Maps and Simulators
HoloMatic

Dr. Zhen Dai obtained his master and Ph.D. degrees from the University of Siegen in Germany.

Dr. Dai worked at the German Aerospace Center and Garmin Navigation. While at Garmin, he developed the world’s first
NDS map-based vehicle navigation system for Daimler. After joining HoloMatic, Dr. Dai is responsible for the R&D of HD
maps and simulators.
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Hongkai WANG

Technical Manager of Capacitor Line
Shanghai EAGTOP Electronic Technology Co., Ltd.

April 2005 - July 2007  Mechanical Design at Procom Shanghai
August 2008 - Manager of Capacitor Line Technology, EAGTOP
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Dr. Darui ZHANG

Chief Engineer, Intelligent Vehicle Division
Dongfeng Motor Corporation Technical Center
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Dr. Darui Zhang joined Dongfeng Motor Corporation Technical Center in 2018. He is currently working in the sensor
fusion team in Intelligent Vehicle Division on research and development projects of the ADAS and autonomous system.
His interests include perception, software engineering in safety critical system, and leveraging the large scale of data to
boost the development process. He received his Ph.D. degree in automotive engineering from Clemson University, USA,
master’s degree from SUNY Buffalo, and bachelor’s degree from the University of Shanghai for Science and Technology.
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Lei DU

Tsinghua University

Lei DU is a Ph.D. Candidate in Tsinghua University. His major is Power Engineering and Engineering Thermal Dynamics.
He has been focusing on engine vibration analysis and control for about 6 years. He designed a high speed and high
precision torque sensor installed on engine shaft to analyze engine start behavior. He set up a test bench with cylinder
pressure sensors, encoders, and torque sensors to investigate to what extend the torsional vibration could be reduced.
He has also bought out an index of vibration severity during engine start process. By applying Pontryagin’s minimum
principle, he has worked out the optimal control of ISG motor torque to minimize the vibration.
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Dr. Xiaoqing XUE

Deputy Head of ICV Testing
China Software Testing Center

Xue Xiaoqing graduated from Beijing Institute of Technology with Ph.D. degree. As deputy head of ICV testing, China
Software Test Center, he works on ICV software and security testing and study of automotive intelligent computing
platform.
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Xiaohui HOU
Tsinghua University

Xiaohui Hou is currently working toward the Ph.D. degree of School of Vehicle and Mobility,
Tsinghua University , and researches in State Key Laboratory of Automobile Safety and Energy . Her research interests
include brake-by-wire, regenerative braking strategy and electric vehicle dynamics control.
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Andreas Gau

Sales Manager
dSPACE China

Andreas Gau works in the Sales Department of dSPACE GmbH since 2016. Previously, he participated in a Joint Degree
Program supported by German DAAD and Chinese CSC, receiving two Master Degrees from RWTH Aachen University
and Tsinghua University in Mechanical Engineering and Business Administration, and Automotive Engineering. Having
started at dSPACE as a Sales Engineer and Applications Consultant, he is now based in Shanghai since 2018. In his
current role as Sales Manager of dSPACE China, one of his focuses is the business development in the areas of New
Energy and Intelligent Connected Vehicles.
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Yu WANG

Director of Intelligent Vehicle and Automotive Software Testing Office
CATARC

Wang Yu, Director of Intelligent Vehicle and Automotive Software Testing Office in CATARC, Director of CENTRAL
Artificial Intelligence and Autopilot Laboratory, responsible for the Secretary of the World Intelligent Driving Challenge,
the Vehicle Dynamics Subcommittee of the International Organization for Standardization Road Vehicle Committee
(1SO/TC22/5C33) WG9 Working Group Automated Driving Test Scenario International Standards Development
Supporting Expert, National Automotive Standardization Technical Committee Intelligent Networking Automotive
Sub-Technical Committee (TC114/SC34) Automated Driving Working Group Expert, National Information Security
Standardization Technical Committee (TC260) WG5 working group experts, members of the International Society of
Automated Mechanical Engineers (SAE International).
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Analog Devices

Address: 5F, Sandhill Plaza, 2290 Zuchongzhi Road, Zhangjiang
Hi-Tech Park, Pudong New District, Shanghai, PRC
www.analog.com

Analog Devices (Nasdag: ADI) is the leading global high-
performance analog technology company dedicated to solving
the toughest engineering challenges. We enable our customers
to interpret the world around us by intelligently bridging the
physical and digital with unmatched technologies that sense,
measure, power, connect and interpret.

Visit http://www.analog.com
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Shanghai Eagtop Electronic Technology
Co.,Ltd.

Address: 258 Tangming Road, Shihudang, Songjiang District,
Shanghai, PRC
www.eagtop.com

Shanghai EAGTOP electronic technology Co., Ltd is specialized
in R&D, manufacturing and sales of Passive Power Electronics
Devices. EAGTOP successfully went public in “new three board”
in 2016. (Stock Code: 839991)

Following the start and development of new energy automotive
industry, EAGTOP provides Laminated Busbar, Film Capacitor,
Liquid Cooling Plates for IGBT & battery and High Frequency
Inductor for customers, our products have been widely applied
to major mainstream PHEV and EV industry. EAGTOP has been
certified by IATF 16949:2016 certification since 2012. With the
increasing demand of new energy vehicle users, EAGTOP will
continue to innovate in technology and services, to provide
customers with more reliable products and solutions, to make
contribution to a greener low-carbon society.
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FORUMS8 Technology Development
(Shanghai) Co., Ltd.

Address: 23/E, 855 World Plaza Pudong South Road, Pudong
New District, Shanghai, PRC
www.forum8.com

Since the company’s foundation, FORUMS8 have been providing
software and technical services that support civil engineering and
chitectural/structural design.Our recent developments in Virtual
Reality software have lead to any new applications especially
those in traffic and automobile research. In fact, FORUMS8’s VR
technology is being utilized in those researches and indeed just
about any type of project.

Since year 2000, we have been continuously enhancing our
premier 3D VR software UC-win/Road and three dimensional
analysis program UC-win/FRAME(3D).

Since the evaluation on the our development for these new
products and new technologies is notably high from outside
of the company, we even received an aid fund from Ministry
of Economy for consigned development and NEDO.Moreover,
technical service for our software and integration work with our
software as a core such as driving simulator, are making further
growth and improvements. Our recent success include being
picked by the Chinese Traffic and Transport Department through
international tender as the only successful candidate capable of
delivering a large driving simulator that meets their criteria, and
receiving an order of driving simulator designed for high level
research from Kyushu University and Kyoto University not to
mention the huge order of a very large driving simulator from the
aforementioned department.
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Keysight Technologies, Inc.

Address: 4F, 3 Wangjingbei Road, Chaoyang District,
Beijing, PRC
www.keysight.com

Keysight Technologies, Inc. (NYSE: KEYS) is a leading technology
company that helps enterprises, service providers, and
governments accelerate innovation to connect and secure the
world. Keysight’s solutions optimize networks and bring electronic
products to market faster and at a lower cost with offerings from
design simulation, to prototype validation, to manufacturing test,
to optimization in networks and cloud environments. Customers
span the worldwide communications ecosystem, aerospace
and defense, automotive, energy, semiconductor and general
electronics end markets. Keysight generated revenues of $3.2B
in fiscal year 2017. In April 2017, Keysight acquired Ixia, a leader in
network test, visibility, and security.

More information is available at www.keysight.com.
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Kunyi Electronics

Address: 2F, 42 Block, 1888 New Jingiao Road, Pudong New
District, Shanghai, PRC
www.vcarsystem.com

Founded in 2010, Kunyi Electronic Technology (Shanghai) Co.,
Ltd. is engaged in the development, production and sales of
embedded software and hardware development and testing.
Serving the automotive, rail transit, electric power and other
markets, helping global enterprises to have cutting edge R&D
tool chain.

Kunyi Electronics adheres to the concept of ‘Making Engineering
Easier’, and the innovative development tools enable customers
to meet the demanding requirements of R&D timing, cost and
quality during the vehicle transformation of electrification,
intellectualization and connection. The customized service and
solution serve the entire lifecycle of R&D, from early development
verification to real-world testing, from single-system to multi-
system, from virtual testing to semi-physical benches, Kunyi
Electronics can completely provide advanced test verification of
software and systems to support product development, including:

Rapid prototype controller and tool chain/Basic software
development services/Bus tool (CAN/Lin/Ethernet) and test
service/HIL test bench and test service/Semi-physical simulation
test bench (EPS, chassis domain, drive line domain, etc.)/Vehicle
calibration solution and data collection, recording and analysis/
ADAS and AV vehicle test solution/Big data platform for R&D/
Mass production equipment of ECU flashing and function
detection/After-sales diagnostic tools.
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Intrepid Control Systems, Inc.

Address: Rm. 902, Building 16, 1000 Jinhai Road, City of Elite,
Pudong New District, Shanghai, PRC
www.intrepidcs.com

Intrepid  Control Systems, Inc., established in 1994, s
headquartered in Detroit, Michigan. As a world-renowned vehicle
network testing tool supplier, the company has been committed
to the research and development of bus technology and protocol
specifications such as CAN, LIN, MOST, Flex Ray, Automotive
Ethernet, etc. The products cover real-time monitoring of bus
data, offline data acquisition and recording, ECU node simulation,

diagnosis, data analysis, data recorder and other fields.

Intrepid has a broad customer base, from large enterprises like
GM to small companies. Intrepid sells its software and hardware
products to various countries and regions, such as the United
States, China, Britain, France, Germany, Canada, South Korea,
Japan, Mexico, Belgium, Singapore and so on. Focused on
automotive technologies, Intrepid is a great contributor to the
industry in particular areas. As an active participant of various
automotive industry exhibitions and seminars, Intrepidis always at
the forefront of automotive technology. Geographical advantage
enables Intrepid to provide excellent customer support.

Intrepid has set up branches or offices in China, India, Germany,
Japan, Korea and Australia. Intrepid's quality products and after-
sales services have won praise from automobile manufacturers
and parts suppliers. The company is listed as the global designated
testing tool supplier by GM.

Since the establishment of Intrepid Shanghai Office in 2006, it
has been providing high-quality products and comprehensive
technical support to local customers, including PATAC, SGM,
CHRYSLER, VOLKSWAGEN, CJLR, FORD, SAIC, BAIC, GAC, DFM,
CHERY, GEELY, BYD, CONTINENTAL, DELPHI, VISTEON, LEAR,
Shanghai Jiaotong University, Zhejiang University and other well-
known Manufacturers and related research institutions. In 2018, it
has set up offices in Shenzhen and Beijing respectively.

Experienced in the development of embedded systems including
electronic hardware and software, Intrepid provides customers
with tailor-made testing tools for automotive network products.
Our cost performance and service are our biggest advantages.
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Ningbo Permanent Magentics Co.,Ltd.

Address: 518 Kang Zhuang Nan Road, Jiangbei District, Ningbo,
Zhejiang, PRC
Www.pm-magnets.com

Contact us: Feifeng YU p: 13957886322

Ningbo permanent Magentics Co.Ltd was established in 1997 and
occupies a total area of 60,000m2, 500 employees. The company
is equipped with international standard advanced production and
testing equipment,the capacity is 5000 tons/year.

At present 80% products exported to oversea, and products
are exported to Europe, America, Southeast Asia and other
regions, mainly applied in Semi-high-end motor,consumer
electronics,medical and clean energy and other fields.
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