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STUDY GOAL AND OBJECTIVES

This report provides the industry executives with strategically significant

competitor information, analysis, insight and projection on the
competitive pattern and key companies in the industry, crucial to the
development and implementation of effective business, marketing and

R&D programs.

REPORT OBJECTIVES

€ To establish a comprehensive, factual, annually updated and cost-
effective information base on market size, competition patterns,
market segments, goals and strategies of the leading players in the
market, reviews and forecasts.

€ To assist potential market entrants in evaluating prospective
acquisition and joint venture candidates.

€ To complement the organizations’ internal competitor information
gathering efforts with strategic analysis, data interpretation and
insight.

€ To suggest for concerned investors in line with the current
development of this industry as well as the development tendency.

€ To help company to succeed in a competitive market, and

METHODOLOGY

Both primary and secondary research methodologies were used
in preparing this study. Initially, a comprehensive and exhaustive
search of the literature on this industry was conducted. These
sources included related books and journals, trade literature,
marketing literature, other product/promotional literature, annual
reports, security analyst reports, and other publications.
Subsequently, telephone interviews or email correspondence
was conducted with marketing executives etc. Other sources
included related magazines, academics, and consulting

companies.
INFORMATION SOURCES

The primary information sources include Company Reports,

and National Bureau of Statistics of China etc.
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Abstract

Autonomous Driving Simulation Research: Foreign giants build closed-loop simulation platforms, while
domestic companies focus on the construction of scenario library

In the development of high-level autonomous driving, the importance of simulation testing becomes more and more
apparent. From 2020 to 2021, both foreign and domestic companies stepped up the layout in the field of autonomous
driving simulation.

Foreign simulation giants are committed to building closed-loop simulation platforms for setting up industrial
barriers

In the transition from industrial simulation to autonomous driving simulation, giants such as Ansys and Siemens have
established various modules of autonomous driving simulation through continuous acquisition, cooperation and
technological development, strengthened the closed loop of the simulation platform, and built industrial barriers. At
present, the layout of foreign leading companies has covered more than 80% of the simulation sector, and which is
continuously updated.
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Autonomous Driving Simulation Layout of Some Foreign Simulation
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From 2020 to 2021, top foreign simulation companies updated and optimized the following sectors:
01 More sensor models such as camera, radar, LiDAR, etc. are supported

Ansys: unified simulation with the addition of camera, LiDAR and radar

On January 7, 2020, FLIR Systems, Inc. and ANSYS were partnering to deliver superior hazard detection capabilities for
assisted driving and autonomous vehicles (AVs) — empowering automakers to deliver unprecedented vehicle safety.
Through this partnership, FLIR will integrate a fully physics-based thermal sensor into ANSYS’ leading-edge driving
simulator to model, test, and validate thermal camera designs within an ultra-realistic virtual world. The new solution will
reduce OEM development time by optimizing thermal camera placement for use with tools such as automatic emergency
braking (AEB), pedestrian detection, and within future AVs.

In January 2021, ANSYS 2021 R1 expanded sensor simulation capabilities with scanning and rotating lidar models to
improve AV simulation reliability. At the same time, it used a new GPU to accelerate the radar simulation.

Siemens: addition of LiDAR simulation

In September 2020, Siemens partnered with XenomatiX to add a generic, physics-based LiDAR simulation model to its
Simcenter Prescan software. The knowledge and expertise of XenomatiX’ optical team together with its advanced, true
solid-state, LIDAR technology, can enable Siemens to fine-tune its simulation model and validate it with real-life
measurements from XenomatiXx.

At present, the LIDAR model of Prescan can accurately describe all the optical properties (including surface shape,
reflection characteristics, texture, and structure) of materials.

CARLA: upgrade of LiDAR sensor
In September 2020, CARLA 0.9.10 came with the trunk packed of improvements, with notable dedication to sensors. The
LIDAR sensor was upgraded, and a brand-new semantic LIDAR sensor provides with much more information of the

surroundings.
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02 Expansion of Cloud Simulation

Cloud computing capabilities can support large-scale simulation, cover massive driving scenarios, achieve high-
concurrency running tests, and accelerate simulation running speed. Therefore, massively parallel acceleration in the
cloud is one of the necessary core capabilities of autonomous driving simulation test platforms. Currently, the
autonomous driving industry generally chooses Microsoft Azure as the cloud simulation partner.

For instance:

In October 2020, Ansys collaborated with Microsoft to offer cloud-enabled autonomous vehicle (AV) simulation
capabilities to joint customers. Ansys VRXPERIENCE, an AV virtual test platform, can unlock massive scalability when
run on Azure, empowering users to test drive millions of virtual miles across countless scenarios in an expedient
manner — greatly optimizing safety and development costs.

In December 2020, AirSim added development environment deployment documents on Azure to support cloud
simulation.

Siemens PreScan is compatible with Microsoft Azure, Amazon AWS, as well as some Chinese cloud service providers
and cloud platforms.

03 Joint simulation has become a key development direction

Different simulation platforms have different emphasis on simulation modules. For example, Carsim, CarMaker, VI-
Grade, VeDYNA, etc. focus on simulation of vehicle dynamics, while Vissim, SUMO, etc. keep an eye on simulation of
traffic flow. From 2020 to 2021, more and more solution providers opened software interfaces and conduct joint
simulations with other solutions.
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The new version of Prescan released in January 2020 supports the generation of large-scale traffic flows. This feature
is supported by the Aimsun plug-in and the PTV Vissim plug-in. The Aimsun plug-in enables the synchronization of
Aimsun's micro traffic original scenarios; the Vissim plug-in can perform collaborative simulation and data
transmission between TASS PreScan and PTV Vissim.

CARLA 0.9.9 released in April 2020 can realize the collaborative simulation with SUMO. In this mode, the actions or
events that occur in one simulator will be automatically propagated to another simulator.

CARLA 0.9.11 released in December 2020 enables co-simulation between CarSim and CARLA, allowing users to
create CarSim vehicles, taking control over dozens of parameters, including suspension system and tires.

In January 2021, Mechanical Simulation Corporation announced the release of 2021.0 versions of the vehicle
simulation tools CarSim?, TruckSim?, BikeSim?, and SuspensionSim?. This release focuses on scenes and
scenarios to improve ease of setup and testing. The user interface and math models have improved third-party
software support. In the future, the company will continue to develop tight interfaces to third-party software from
technology partners like Epic Games, NVIDIA, atlatec, Foretellix, monoDrive, Siemens, and CARLA.

Domestic companies have embarked on autonomous driving simulation from the perspective of scenarios

The wider the coverage of scenarios that autonomous driving systems can handle, the wider the area that
autonomous vehicles can drive. With the upgrade of autonomous driving functions, the number of scenarios that need
be tested and verified has increased exponentially during the upgrade and iteration from L1 to L4/L5, and the
construction of scenario libraries has become a vital part of the simulation industry chain.
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At present, Chinese companies such as Tencent, CATARC, CAERI, Baidu, 51World have established their own
autonomous driving simulation scenario libraries.

Tencent: More than 99% of autonomous vehicle simulation scenarios can be covered

Based on powerful game engine capabilities, Tencent's autonomous driving simulation platform TAD Sim performs
excellently in the reality and accuracy of scenarios. Its scenario generation system can derive 20 million virtual scenarios
based on 2,000 types of logic scenarios, covering more than 99% of automated vehicle simulation scenarios.

In June 2020, Tencent released TAD Sim 2.0, the new generation of its autonomous driving simulation platform, to
improve the development and testing efficiency of autonomous driving. Compared with the previous generation, TAD
Sim 2.0 fills the gap between road test data and virtual scenarios. With higher resolution in 3D scenario reconstruction
and sensor simulation, the platform can make the simulation closer to reality. A huge variety of environments, weather
conditions and even extreme traffic conditions can be generated by combining road test data and virtual scenarios to
fulfill the needs of autonomous driving testing in TAD Sim 2.0.

However, Tencent will not stop at autonomous driving. Its further layout is to further explore its own capabilities, build
virtual twin cities, and facilitate smart cities and smart transportation. Specifically, it will integrate its game technology,
cloud technology, and simulation technology to create a virtual twin platform so as to realize the mapping between the
real world and the virtual world, and self-learn and update in the virtual world. In the future, it will achieve iteration,
prediction, decision-making and other capabilities.

CATARC: AD Scenario Generator debuts, and the built-in scenario library covers 4,000 Scenarios

CATARC'’s self-developed simulation platform AD Chauffeur has a built-in scenario library covering natural driving
scenarios, standard and regulatory scenarios, CIDAS dangerous accident scenarios and experience restructuring

scenarios, etc.
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The AD Chauffeur 2.0 released by CATARC in September 2020 adds the AD Scenario Generator, which enables
scenario construction, the conversion of multi-source data formats OpenSCENARIO, logical scenario splicing and
reorganization to support scenario generation. At the same time, it expands the built-in scenario library to cover 4,000
scenarios, which is convenient for clients.

Built-in Scenario Library of AD Chauffeur

i
LT
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CAERI: typical accident scenarios, autonomous driving accident scenarios, and expected functional safety scenarios
are added.

In December 2020, CAERI released the "i-VISTA China Typical Driving Scenario Library V3.0". Based on the natural
driving scenarios, standard and regulatory scenarios, experience scenarios and a small number of accident scenarios in
the previous version, CAERI added typical accident scenarios, autonomous driving accident scenarios, and expected
functional safety scenarios. It supports autonomous driving simulation test and evaluation, and application to simulation
systems such as MIL, SIL, and HIL.
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