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FIRST ENCOUNTER WITH MATLAB - 1993
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OUTLINE
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COURSE MAP AND POSITIONS
Final Results as of 10/9/2005
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AUTONOMOUS MOTORCYCLE & MATLAB VERSION 6.0
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A processor
reads the data
and regulates
vehicle behavior.

A laser sensor scans
360 degrees around the
vehicle for objects.

Radar measures
the speed of
vehicles ahead.

A wheel-hub sensor
detects the number
of rotations to help
determine the car’s
location.

An orientation sensor
tracks the car’s
motion and balance.

Source: Google Raoul Rafoa / @latimesgraphics
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Select the products you want to remove.

<} Uninstall Products

MATLAB
SIMULINK

FPleasze check the products you want to remove. If
wou selectthe MATLAB product, all other products
will be removed.

Lininstalling from: DApplications\MATLAB T

¥ MATLAB
[V Control Systern Toolbox
¥ Signal Processing Toolbhox

_'- The MathWorks

[ Uningtall MATLAE preference files (including Command Historg

i Uninstall = Cance

NetBot Laboratory, Department of Computer Science and Engineering, TEXAS A&M

U N I VvV ERS I T Y



MATHWORKS AUTOMOTIVE CONFERENCE, Apr. 2022

EXPERIMENTAL SETUP

* On-board control systems and a sensor suite

* Vision-based computer localization as the global
location reference

Wheel encoders

positioning systems
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OUTLINE
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INTRODUCTION

 Localization Scenario
— Bad weather and poor illumination conditions
— High-rise buildings block GPS signals
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PROBLEM DEFINITION

Problem 1. Given M ,, R, ay., and (po;%, localize the robot

after its heading changes.
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OUTLINE
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GM/SAE AUTODRIVE CHALLENGE 2017-2021

AutoDrivél )
Challenge”

Year 4
June 2021
Overall Dynamic
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HOW MATLAB HELPED OUR TEAM

 \ehicle Control
» Sensor Calibration
* Perception Testing
 Planner Testing
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LATERAL CONTROLLER ANALYSIS

X: detected waypoints at turning : vehicle position - vehicle trajectory
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LONGITUDINAL CONTROLLER ANALYSIS
* Mimic human driving in designing controller behaviors

* Visualize the CAN bus out
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(a) Trembling brake (See black circle) happens since the

numerical issues and solved after adding the filtering.
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(b) Maximum deceleration analysis when
emergency brake happens.
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SENSOR CALIBRATION
« Computer Vision Toolbox
 \erify the calibration accuracy using visualization
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L Search for anything
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THANK YOU!

e Thisis along journey with my

— current grad students: Shu-hao Yeh, Aaron Kingery, Aaron Angert, Di Wang,
Shuangyu Xie, Fengzhi Guo, Yingtao Jiang, and Chengyuan Qian

— former grad students: Drs. Jasmine Cheng, Binbin Li, Jay Chou. Yiliang Xu, Wen L.,
Yan Lu, Joseph Lee, Chang Young Kim, Hyunnam Lee, Qin Ni, Ji Zhang, and Mr.
Qiang Hu

— collaborators: Prof. Ken Goldberg (Berkeley), Prof. Jingang Yi (Rutgers), Prof. Swaroop
Darbha (TAMU), Prof. Sivakumar Rathinam (TAMU), Prof. Jian Tao (TAMU), Prof.
Debjyoti Banerjee (TAMU), Prof. Swaminathan Gopalswamy (TAMU), Prof. Alireza
Talebpour (UIUC), Prof. Ivan Damnjanovic (TAMU), Prof. Hongpeng Wang (Nankai
Univ.), Prof. Jingtai Liu (Nankai Univ.), Prof. Haifeng Li (CAUC), Dr. Gaofeng Li
(CAS), and Mr. Anthony Levandowski

— And many undergrads and others
« Thanks for the partial support from

W —
TELER@ @TQCSQTALMUQEDU

/‘- _"I_'exas A&M
ransportation
Al nstitute
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