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Jobs in CAV Industry
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Jobs in CAV Industry

A NEW ROAD AHEAD:

Companies Driving the Future
of Autonomous Vehicles
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What’s skill you need for working in CAV 7 smmicmen

industry?

* Programming Skills

* Robotics and Electrical Engineering

* Machine Learning/Al

* Traditional Automotive Engineering Skills
* \Vehicle Dynamics and Control

* Data Analytic

* Data Communication
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Skills for autonomous vehicles jobs

Top 10 skills for autonomous vehicles jobs

Rank Skill Rank Skill

1 Programming: C or C++ 6 Programming tools: Git

2 Programming: Python 7 Programming: Matlab

3 Image processing 8 Programming: Java

4 Artificial intelligence 9 Programming: Shell script
5 Machine learning 10 Embedded software

MARTMOBIL/TY
RESEARCH CENTER

https://hub.packtpub.com/indeed-lists-top-10-skills-to-land-a-lucrative-job-building-autonomous-vehicles/ RS S o




(NAC2022"%=

-|7*h NSTDA Annual Conference

msUs:suanMsUs:TU aons. ASHN e

How to Develop Human Resource for CAV Industry

Multi disciplinary study
Technology transfer

Reskill/upskill

Project based study Other related

industries

Online courses

Currently studying| Degree/Non-degree study Working in industry

Reskill/upskill

Newly graduated

Automotive industry
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Online courses

Self-Driving Cars
with ROS and Autoware

Free 14 hour Online Course

Self-Driving Cars
Specialization

Gdemy ategories f Udemy Business  TeachonUdemy Y2 | Login 0‘

Development > Data Science > Deep Learning

The Complete Self-Driving Car Course -
Applied Deep Learning

Learn to use Deep Learning, Computer Vision and Machine Learning techniques to

Build an Autonomous Car with Python

%TORONTQ coursera
’ . IS 46 %%k (3538 1atig

ad Tan
021 @ English @ English [Autol, French [Auto], 2 more

‘Welcome to Udacity! Claim your personal discount now. Explore programs and use within 7 days. Learn more.

) ubaciTY WhyUdacity?  StudentSuccess  Schools v Signin | Getstarted What you'll learn ‘ vy now

Perception for Self-Driving Cars
Deep Learning Course

NANODEGREE PROGRAM

Self-Driving Car Engineer

‘Self-driving cars are transformational technalogy, on the cutting 5, machine learning and
‘engineering. Learn the sidlls and techniques used the most advanced
fechnology companies in the world.
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Autonomous Driving

* Berkeley — BDD100: The dataset was released in 2018 containing 100k raw videos, 120 million image frames
across multiple US cities and for different weather locations. A portion of about 10k images has been annotated on
a pixel level.

e Baidu — ApolloScape: Baidu’s ApolloScape dataset from 2018 contains 140k high-resolution images with pixel
annotation and 3D semantic points representing various weather scenarios and locations in China.

* Waymo — Open Dataset: The dataset is representing 1000 driving scenarios in urban and suburban US
environments was captured in 2019 with lidar and high-resolution cameras. The collection includes 12 million 3D
labels as well as 1,2 million 2D labels of vehicles, pedestrians, cyclists, and signs.

* Lyft — Level 5 Dataset: Lyft’s dataset from 2019 includes 55k 3D-annotated images from lidars and cameras
driving around in the US. The collection provides a surface map and HD spatial semantic map of the gathered data.

* Aptiv — nuScenes: The nuScenes dataset from 2019 contains 1000 driving scenarios in the US and Singapore. The
collection yields 1,4 million lidar and camera images and about 1,4 million annotated objects.

* Scale — PandaSet: The dataset provides 100 complex driving scenes from 2019 that have been collected in the
US. The collection includes 48k camera as well as lidar images.

g Y

NSTDA https://medium.com/swlh/open-source-data-platform-for-autonomous-driving-21891e079974
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Top 8 Autonomous Driving Open-Source Projects

Ca rla an open-source simulator for autonomous driving research. It has been developed to encourage development, training as well as
validation of autonomous urban driving systems

e SUMMIT simulator for Urban Driving in Massive Mixed Traffic is a high-fidelity simulator that promotes the advancement and
testing of crowd-driving algorithms.

FlOW an open-source computational framework for deep RL and control experiments for traffic microsimulation.

* PGDrive an open-ended and highly configurable driving simulator that integrates the key feature of the procedural
generation (PG).

¢ Deepd rive an open simulation platform built to accelerate progress and increase transparency in self-driving.
* AirSim developed by Microsoft, AirSim is an open-source, cross-platform simulation platform for autonomous systems.

* LGSVL Simulator an open-source autonomous vehicle simulator developed by LG Electronics America
R&D Centre.

° Gym-Duckietown a simulator for the Duckietown Universe. It is written in pure Python/OpenGL (Pyglet).
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Open-source autonomous driving S/W

&: Baidu builds global autonomous driving ecosystem

Select international partners of Baidu's Apollo project

THE
AUTOWARE
FOUNDATION

AUTOWARE. AUTOWARE.

AUTOWARE.ID
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Source: https://www.autoware.org/autoware
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Chip makers
i (D

° Suppliers
) BOSCH

Travel services

° Grab

. Mapping

TomTom ¥
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Cloud services

B¥ Microsoft

Apollo Technical framework

Cloud Service

Platf HD Map

Simulation Data Platform Security

OTA
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Computi
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Drive-by-wire Vehicle

Source: Apollo
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Competitions:

Japan Automotive Al Challenge

Qualifying online simulation
event date April 12th-May 13th, 2022
format online
Contents
(@ challenge course
* Language: Japanese only
e Offer environment :
* Education program (online, about 4-5 hours)
* Cloud exercise environment (can be used with GPU
on / off)
* Exercises
* Online tutorial
@ Advanced course
* Language: Japanese / English
* Offering environment
* Cloud exercise environment (can be used with GPU
on / off)
* Exercises

https://www.jsae.or.jp/jaaic/en/index.html
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Final driving competition utilizing automatic driving mobility

Common issues
Run scenario: Run a scenario with traffic lights, stop lines, obstacles, etc.

Challenge task
Running Keep speed, acceleration, jerk, etc. within a certain range

Stability Correctness Put the vehicle in front, back, left and right in a
certain stop

Cognitive Recognize the crossing of a person at a pedestrian crossing,
etc., stop the vehicle appropriately, and restart.

Exercise (competition)

Utilizing an automatic driving simulator, from data collection to model
construction, learning, data enhancement and model improvement,
while using deep learning, compete for the time to go around a
predetermined course.

The course to run differs between the challenge course and the
advanced course.
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Platform for AD development/study

OSCAR is an open-source project that aims to provide a fully functional
autonomous driving platform and easy-to-use tools to speed up the
autonomous driving development process.

.
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Autonomous Driving HW/SW Platform

[ Machine Learning ] [ Motion Planning
Applications
[ Sensor Fusion ] [ Vehicle Control ]
Middleware [ Robot Operating System ]
0s [ Linux ]

Processing Unit

[

NVIDIA Embedded Board | [ PC
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Remote Laboratory
Remote experimentation environment for
autonomous driving

Algorithm
Data Monitoring
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Platform for AD development/study

NVIDIA Jetson _{ZL
AGX XavierBiFE&E+vYh 1-¥-PC

£ A\ £ /7
&1 Drive control | | |
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\ Custom
ROS

| Application

Windows10
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BEEEI 22—

WIZAC

3D-LIDAR

Unmanned test driver system "CarTomo®"

_ Autonomous Driving development platform RoboCar® MV 2
for the research and development of Autonomous Driving
technology at Doshisha University Mobility Research Cente
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Chulalongkorn University
Seminar on Automated Vehicles in Bangkok (Oct 2-4, 2018)

GNsSantenna  ———  SDUPAR - PREAC, The by-wired vehicle was

== o Camea developed by CU Smart
ran evel (@ o2 = Mobility. High level sensor
ol 22 s el and program were from
Nagoya University.

Low level

control

Automated braking

Steering motor

Seminar at a Glance

Lnguage:engicn —— Pgrticipants attended 2days

For Executives, Managers 2 For Researchers (max. 30) N 3 For Researchers (max. 30)
AR oA oA .
. a— lecture class and 1day onsite
Featured Lectures Create your own Autonomous  Real-World Demonstration
& Networking Lunch Driving Systems Drives of Automated Vehicles d emo Cla SS.
Q Chulalongkorn University @ Automotive Test Center *
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Chulalongkorn University

Autonomous delivery
vehicle prototype
platform

- 5G-Teleoperated vehicle
. and cockpit

Just arrived!
- = 3 autonomous shuttles
_TURING ¥ from Turing Taiwan

- ¥
®

= 3 inhouse developed CAV prototypes

These 3 new AVs will be used for NBTC research
project and Bachelor/Master/Doctoral degree
student projects/thesis.
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Chulalongkorn Automotive
Engineering Knowledge Transfer Unit

Chulalongkorn Digital Twins
Campus for AV simulation

6-DOF Driving Simulator for
Human/AV in the loop study
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Co-funded by the
Erasmus+ Programme
of the European Union
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Email: Nuksit.N@chula.ac.th




