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Introduction

PROPOSED VALIDATION 
ARCHITECTURE

Statement:

- Physical tests are becoming increasingly costly

and time consuming,

- Real-driving tests are proven to be the most

reliable solution, but, not the optimal ones,

- Physical test scenarios cannot be reproduced

exactly as they first happened,

- The need to use a virtual validation tools,

- Large number of virtual tests should be done,

- A probability approach is necessary to reduce this

constraint.

Motivation and goals:

- To build a first technological base to equip PMG

Technologies with the mathematical, algorithmic

and software tools needed to characterize and

validate autonomous vehicles,

- To develop a new validation methodology that

combines the three validation approaches: On-

road, Test track and Simulation,

- To obtain a more accelerated validation process

(shorter, less expensive and with less effort),

- To minimize the number of physical tests,

- To take in consideration the complexity of

autonomous vehicles (Avs) validation problem.

Application : Risk Assessment
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Context of the project:

- MITACS: research partnership between the LIV,

Université de Sherbrooke and PMG Technologies,

- PMG Technologies, has managed Transport

Canada’s Motor Vehicle Test and Research

Centre (MVTC) in Blainville (Quebec, Canada) for

the last 20 years.

- PMG Technologies performs all compliance and

research testing for Transport Canada.
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Field Operational Tests:

- Large-scale testing programs designed to provide

a more comprehensive assessment for:

- Efficiency,

- Quality,

- Robustness,

- User acceptance of new vehicle technologies.

- We opted for the Safety Pilot Model Deployment

(SPMD) program [1].
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Validation in a test track:

- Tests are performed in a specialized test centers

such as MVTC,

- Safety standards (CMVSS, FMVSS,…) or test

procedures (Euro NCAP, US NCAP,…) are

applied [2],

- The vehicles go through each test and are

assessed objectively,

- Brake and accelerator robots that control braking

and acceleration of the test and target vehicles

are used.

Example : Euro NCAP AEB Vulnerable Road User test scenario

Virtual tests (simulation):

- Safer, cheaper and faster implementation

compared to real driving tests,

- Repeatability and capability to reproduce or

create any scenario conditions,

- We opted for PreScan as a driving simulator.

Probabilistic approaches:

- Quantify variations and uncertainties by using

probability distributions rather than fixed values,

- Several initiatives have emerged [3][4][5], using :

- Monte-Carlo Simulation,

- Importance Sampling technique,

- We opted for the MCMC methods, especially :

Metropolis-Hastings algorithm,

- Advantage : MCMC methods allow the

generation of samples in larger dimensions.
 

Metropolis-Hastings algorithm:  

1- Initialisation: 
0x  ; 

2- For  0,1,2,...s   do 

3-        Define 
sx x ; 

4-        Sample ( )x q x x    ; 

5-        Calculate the probability of acceptance:                          
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6-        Calculate   min(1, )r  ; 

7-        Sample (0,1)U   ; 

8-        Define a new sample:  
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Prospects:

Implementing this approach to support more ADAS,

V2X and autonomous driving applications.


