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Safety Goals Tthrough Advanced Driver Assist (ADAS)

Focus to reduce road accidents/fatalities by 50%

ARAI

Progress through Research

* India ranks 3rd in terms of deaths due to road accidents
* There is one death every four minutes due to a road accident in India.

[ Around 80% of accidents are due to Driver errors

Q [ Can driver be assisted .. To minimize errors...

Long term goal of

Driver Errors

VISION
ZERO

So ke

NO MORE TRAFFIC DEATHS

Source : Road Accidents in India 2018 : MoRTH India




Focus Features for India

360 deg view Forward Collision Warning
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Electronic Stability Control

Automated Emergency
Braking

Parking Assist

Drowsiness/ | )
fatigue Alert )
e Forward Collision Assist
Blind spot detection
Driver Monitoring Adaptive Cruise
Control
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Different Indian Use Case

Complexity of Automated
Driving Functions

Climate/Weather
uncertainties

Poor road infrastructure

Variation of scenarios and
parameters

Challenges due to vast road population:

Vehicle-to-everything (V2X) communication
Amount of data to be handled

Traffic behavior




ARAI’ Indian Traffic Conditions
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eight Constraint Barrier Speed breakers with missing Sections Speed breakers without markings
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Drainage meshes on road

Broken Drainage meshes on road
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Malfunctioning signal Lights

Manhole Below Road Level
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Narrow Iron Bridge Paved Road Patch




;i ARAI.. Focus to Enable & Engineer Technology Solutions
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Solutions for Indian
Use Cases
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b Radar Feed ]

on Road
Assessment .. infinite use cases

Indian traffic signs and
vehicles annotation

Physical
i e Selected few standard tests

Virtual and Experiential 4
V&V Methods 4K N

Simulation Based Testing &
AUDIT & ASSESMENT LEneT

..Driverin Loop (DIL) +HIL
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Ultrasonic Sensors
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Database &
Use case
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Current limitation -
1. Huge data size
2. Only offline data transfer

3. Mo software architecture for data

storage
4. No realtime data processing
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Integrated testing & validation Approach

Data Center Toolchain

P i

H:‘LK

|I Licensing and data sahring ]
..‘.H'\.
= -
ata starage and processin, |

o

Conversion
to digital
domain

/

\_
4 N

\_

Lab level
V&YV with DIL




Simulating real world environment for virtual testing in

ARAI ADAS
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AED Test Bench |
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Real world sensor data
COIIGCtlon sensor data

collection

Vehicle

Sensor Recording
Calibration sensor data

Sensor Sensor

selection mounting




2 Real world sensor data

ARAI ,  collection
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’ Creating scenario from real
ARAI world sensor data > I

testing for
ADAS

Progress through Research

Camera

Data Image Plot

ROSbag
Map Plot /
(LIDA(F-Q;,PcSa;mera, GPS Data (Geoplayer) ;”j
LIDAR LAl Lidar Driving Scenario ..
Point : Plot .1/,
eI Labelling Tracks Driving
Test Vehicle Scenario
OSM Import Driving Scenario
(Road Network) Chase Plot FY Y




Creating scenario from real
world sensor data

real world in
simulation

Driving Scenario

.. | OASAM

Open Scenario
T =

‘ /L \ / // //
Pose estimation at I Placing non-ego 0 Synchronize Save Scenarios
LIDAR time stamps actors visualization
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Recreating

Recorded time

stamped data Scenario
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ARAI' Scenario varlz_itlon-
Progroes twougf e Cr a.Sh Scen arIO cimulation

Recreating

Recorded time

stamped data Scenario

Sensor to Creatio'” _\ @ASAM
Scenario 4#* Open Scenario

[

Ego vehicle

Target velocity

Scenario change

Variation
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ARAI AEB testing with —

testing for
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e recorded scenario
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— Report Generation —

Duration
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Summary

Vehicle Recreating Virtual
sensor data real world In testing for
collection simulation ADAS




ARAI Conclusion

Progress through Research
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To make ADAS vehicles safer, real word testing plays a very crucial role

\

Simulation will be the key for making ADAS vehicles safer and improve the
development speed

\

‘ Current work gives a promising platform and process for lab level validation

/

While we have shown AEB, this workflow could also be adopted for other
ADAS features
/

‘ Incorporating Indian specific traffic conditions
/
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Please get in touch with us for further queries/discussions
karle.tg@araiindia.com
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