
1

Development and Validation of ADAS/AD Features 

Using MATLAB Solutions



2
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Agenda

Introduction

Control algorithm development

Sensor modelling

Virtual validation (MIL & HIL)

ISO SOTIF validation
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Introduction

• Autonomous driving (AD) and advanced driver assistance systems (ADAS) 
will see widespread adoption

• Design, development, and validation of complex AD ADAS algorithms are 
critical: Vehicle occupants’ safety

• Model based design using MathWorks solutions can ease the process

• The left shifting using virtual validation: early bugs, cost efficient, early 
time to market

• MathWorks solutions for design, development, simulation, and virtual 
validation: Systematic, efficient, intuitive

• CHALLENGES: 
• Co-simulation of multiple tools
• Non- user friendly nature of simulation tools
• Design to development to validation is complex when did

from scratch
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Overview

Scenario creation

Verification

Sensor modelling Control algorithm development

Level 2 Highway driving

3D testing

• RoadRunner®

•Unreal® Engine editor

Validation

Test manager

• In-built scenarios

• Variant scenarios

2D testing

• Driving scenario designer app

•Bird’s-eye scope
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Technical 
overview

The scope is to develop a level 2 highway driving control algorithm (LDW, ACC, AEB)

Vehicle dynamics, sensor modelling, scenario creation, environment modelling, closed-
loop integration and validation are to be carried out

Control algorithm is developed by Tata Elxsi by utilising the Simulink blocks

A pseudo logic for the control algorithm is designed and frozen first

It is then implemented using MathWorks® solutions such as RoadRunner® and Simulink 

Control algorithm is then verified using the Simulink test manager 
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Control logic
V2V: Vehicle-to-vehicle communication
BSM: Basic safety message
D_rel: Relative distance
ACC_D_safe: Safe distance for ACC

V_lead: Lead vehicle velocity
V_ego: Ego velocity
XY_ego: Ego vehicle position
XY_lead: Lead vehicle position
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Model structure
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Scenario creation
Using Driving scenario designer app to add vehicles and trajectories for them, on a created road network
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Camera sensor modelling and LDW control algorithm development
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Camera sensor modelling and LDW control algorithm development
• The model detects the lane boundaries and objects by utilizing a camera sensor and aids in the LDW functionality.

– Lane departure warning

– No departure detected
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V2V modelling
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Control algorithm development for AEB & ACC
ACC and AEB control algorithm makes use of the BSM message from V2V communication
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Vehicle dynamics modelling
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Closed loop integration
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Validation of AEB & ACC
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Environment modelling
• Scene and scenario creation using RoadRunner®
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Interoperability of Matlab with 3D simulation tools
• Creation and implementation of simulation using Driving scenario designer app, Simulink and Unreal Engine
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Validation using automotive camera ECU
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ISO SOTIF
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ISO SOTIF
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ISO SOTIF

• Functional specification of AEB
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ISO SOTIF
• Potential hazard identified 
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ISO SOTIF
• Functional modification made – camera added
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ISO SOTIF
• Verification and validation of AEB
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Conclusion 
and 

Future works

• To develop level 2 highway driving algorithm – Scenario 
developed, sensor modelled, and control algorithm 
developed

• All 3 are integrated together and tested using 2 
methods

• 2D testing

• 3D testing

• Validation is done using test manager using various 
scenarios and corresponding reports with needed 
graphs are obtained

• Validation using automotive camera ECU implemented

• For TE – Validating and improving the autonomous 
driving experience

• For future works

• Extending this to a real-time closed-loop HIL 
validation environment 

• Performing real recorded videos to virtual scenario 
conversion automatically
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Advantages of 
MathWorks 

solutions

• User-friendly platform: With the convenient and clear-
cut interface along with thorough documentation helps 
users to easily work with MATLAB for various 
applications

• Toolboxes: Numerous application specific toolboxes are 
provided by MATLAB which aids users in executing their 
applications efficiently

• Simulink: Control models can be easily developed using 
function-specific Simulink blocks

• Effortless integration with other software tools such as 
RoadRunner and Unreal® Engine

• Support: Technical support & online forums for 
rectifying errors

• Reference examples: Ready availability of reference 
examples for easy reference
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Confidentiality Notice 

This document and all information contained herein is the sole property of Tata Elxsi Ltd.  
No intellectual property rights are granted by the delivery of this document or the disclosure of its content.  

This document shall not be reproduced or disclosed to a third party without the express written consent of Tata Elxsi Ltd. 
This document and its content shall not be used for any purpose other than that for which it is supplied.

THANK YOU
FIND OUT MORE

www.tataelxsi.com

https://www.tataelxsi.com/
https://www.facebook.com/ElxsiTata/
https://www.instagram.com/tataelxsi_worldwide/
https://twitter.com/tataelxsi
https://in.linkedin.com/company/tataelxsi
https://www.youtube.com/channel/UCHr9K9n0INe57n39WJOUeiQ
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