N

N

A criticality-Guided Sampling Strategy for test scenarios
reduction for driving automation validation
Hugues Blache, Pierre-Antoine Laharotte, Nour-Eddin El Faouzi

» To cite this version:

Hugues Blache, Pierre-Antoine Laharotte, Nour-Eddin El Faouzi. A criticality-Guided Sampling Strat-
egy for test scenarios reduction for driving automation validation. TRB Annual Meeting 2024, Jan
2024, Washington, United States. hal-04638486

HAL Id: hal-04638486
https://hal.science/hal-04638486v1
Submitted on 8 Jul 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04638486v1
https://hal.archives-ouvertes.fr

Université
Gustave Eiffel

)e(

Introduction

Motivation

% Need to regularly test new functionalities on CAV and set up
pre-certifcation process, including test phases.
% Two Type of scenario-based reduction [1]:

% Testing-based processing. Sampling approach

% Falsification-based process. Find critical scenario
Objectif and Innovative

% This paper develops a testing-based process implemented
with a preliminary computation of criticality indicators. The
main focus lies in the introduction of the experimental
protocol to select the functional scenarios to evaluate.
Especially, a sampling guided by precomputed criticialy levels
is used to design the experimental plan

% We get interested in a scenario-based developped in
former works [1]. The current work add two supplementary
steps to design the experimental plan:

% Step 5: Clustering of S¢ by semantic similarity and
criticality differences

% Step 6: Cluster space reduction in terms of Sf criticality

and attributes coverages

Conclusion

% Presentation of an aggregated and generic methodology in 6
steps which aims at reducing the number of functional
scenarios to be explored for the certification of CAV systems

% We compared the serval approaches and illustrated this with
an abacus
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Step 5

Clustering algorithms estimates distance between
functional scenarios using semantic metrics and
adjusts space based on criticality levels. We
compare two approaches based on two distinct
algorithms
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Step 6
Criticality coverage Attributes/Semantic Coverage
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Step 1 to 4: Automatic
prior estimation of
safety index for each
Functional scenario
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Step 5: Clustering of S¢
by semantic similarity
and criticality
differences
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Step 6: Cluster space reduction in
terms of high Sf criticality

Nb of S¢

-- K-means Binary -- K-means Tree -- K-means tree wth criticity
-- Dbscan Binary Dbscan Tree -- Maximun selection Random Selection



