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A Simple Challenge

Consumers Demand New Features At
An Affordable Price

Overconfident Drivers Raise
the Safety Stakes



ADAS Market Keeps Growing

Lane Keeping Pre-Collision Alert

Lane DepartureIntel Speed Assist

Adaptive Cruise

AEBS

Self-Park Steering Blind Spot WarningTraffic Jam Assist

Digital Lighting

Pilot Assist

Super Cruise

Driver Monitoring

FCW
Lane Change 

Assist
Surround View Intersection Assist

DSRC/V2X Wrong-way Warn Turning Assist
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Convenience 
Test from any place at 
any time 

Safety
Nobody dies in 
simulation

Cost
Upfront investment or by 

the mile, either way 
simulation is cheaper

Repeatable
Simulation is 

deterministically 
repeatable

Edge cases
Create that 1:1,000,000 
test case, without the 
1,000,000 miles. 

Future iterations
Iterate on hardware and 

vehicles years before the 
first test models exist

Why Simulation?
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High Level Sensors

Object Sensor Road / Lane Sensor

Collision Sensor

Objects by Lane Sensor Traffic Sign Sensor

Telemetry Sensor Ground Truth Sensor Free Space Sensor

Enhanc’d Free Spac Sensor Instance Segmentation Sensor



Low Level Sensors

IMU Sensor Depth Sensor GPS Sensor

Radar Sensor Solid State Lidar SensorRotational Lidar Sensor

Ultrasonic Sensor

Camera Sensor



Why Physical Sensor Simulation

Accuracy – Easy for our customers to get accurate 
results for the systems that matter most. If a sensor 
parameterization model doesn’t meet their needs, it is 
easy for them to accurately extend the functionality of 
our platform. 

Cost – Much lower cost than setting up a lab a building 
an empirical simulation for all variances they may 
encounter. 

Speed – Changes to experiments are instant, no 
recollection, no re-test, no empirical inference. 



Work with partners to scan 
and map the real world

Build a library of sensor 
data from the real world

Recreate the world in 
simulation with meta 
data

Apply our knowledge of real-
world materials to the scene

Allow for our users to customize 
their interactions with our digital 
twin

VI-WorldSim

Creating a Realistic World



Rotational LIDAR 101

Time of Flight (ToF) distance measurement sensor. 

Emits an IR laser(s) and measures the time and 
energy of the returning light pulse.



LIDAR – Single Return

Vision



LIDAR – Single Return

Single return – When a laser 
pulse hits a solid object a 
single measurement or 
return is obtained. This is 
considered both the latest 
and strongest return. 



LIDAR - Dual Returns



LIDAR - Dual Returns

Dual Returns – When a laser 
pulse travels over an 
extended distance is grows 
larger. Eventually the pulse 
can become large enough 
that it strikes multiple 
objects. In this example the 
light pole returns the 
strongest signal, however the 
advertisement returns the 
last signal (remember time of 
flight). 



LIDAR - Dual Returns



LIDAR - Dual Returns

Dual Returns – In this 
example a similar effects 
happen, however more of the 
beam lands on the sign. This 
causes the sign to be the 
strongest return signal and 
the last datapoint returned. It 
is still possible that the 
advertisement might be far 
enough away that even with 
the majority of the beam’s 
energy striking it, it may not 
return the strongest return 
(inverse square law applies 
here).  



LIDAR - Dual Returns



LIDAR - Dual Returns

Dual Returns – In this example only a 
small amount of the beam goes past 
the sign and strikes the building. 
How-ever in this situation it is 
possible the return from the building 
will be indicated as the strongest, due 
to the of the beam’s strike and the 
material being glass. 



P L A N A N  E X P E R I M E N T

ENVIRONMENT CUSTOMIZATION

Select or import an environment

CONFIGURE SENSORS

Position, calibrate and 
aim sensors

SCENARIO CREATION

Configure interesting interactions 
between the world and traffic

Execute test case with 
perception system or 
algorithm in the loop

RUN TEST



Sensor Data

• Native ROS

• SDK  -
• C++ 
• Python

• Concurrent SimWB
• Shared memory

• Simulink



T O M O R R O W W E ’ L L  H E L P  Y O U  B U I L D
T H E  B E S T  C A R  E V E R



L E T ’ S  P L A N  A  D E M O
W I T H  O U R  T E C H N I C A L  T E A M

t o  u n d e r s t a n d  h o w  w e  c a n  h e l p  y o u
s t r e a m l i n e  a n d  a c c e l e r a t e  y o u r
d e v e l o p m e n t  p r o c e s s

www.vi-grade.com/adas
info@vi-grade.com


