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Motivation
Testing autonomous driving system (ADS)
is important and challenging
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Methodology
DeepScenario dataset was created by executing
an environment configuration framework
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Lu, Chengjie, et al. "Learning configurations of 
operating environment of autonomous vehicles to 
maximize their collisions." IEEE Transactions on 
Software Engineering 49.1 (2022): 384-402.
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Methodology
We design DeepScenario toolset to facilitate
recording and executing driving scenarios
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Dataset
Analysis

We show Scenario distribution across roads
and weather conditions
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Scenario distribution across weather conditions

There is not much difference observed
among the four weather conditions.

Road 4 has the least number of
scenarios generated.

R4 has more complicated road
structure, which is more prone to

collisions. Therefore, test ends earlier.

One plausible explanation is that the 
ADS is advanced enough to handle 

different weather conditions.
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Dataset
Analysis

We show scenario attributes and their
statistics

Reward attributes
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RLS outperforms RS and GS in terms
of all three reward attributes.

Scenario attributes are used to characterize 
driving scenarios in the dataset.

RLS achieved the best performance in
generating collision scenarios.



8

Dataset
Usages

DeepScenario can be used in various ADS
development contexts

Replay scenarios to detect system-level failures

Analyze scenarios for further diagnoses Select and prioritize test scenarios for
regression testing

Usage example 1: https://www.youtube.com/watch?v=M1c0zP_cKz8
Usage example 2: https://www.youtube.com/watch?v=M1c0zP_cKz8
Usage example 3: https://www.youtube.com/watch?v=M1c0zP_cKz8
Usage example 4: https://www.youtube.com/watch?v=M1c0zP_cKz8

ADS v.n

Test 
scenarios

ADS v.n+1

Selected test 
scenarios

Without ADS enabledWith ADS enabled

Further resources

Scenario file

Questions?
Lu, Chengjie, et al. "Search-based selection and prioritization of test scenarios for autonomous driving 
systems." Search-Based Software Engineering: 13th International Symposium, SSBSE 2021

https://www.youtube.com/watch?v=M1c0zP_cKz8
https://www.youtube.com/watch?v=M1c0zP_cKz8
https://www.youtube.com/watch?v=M1c0zP_cKz8
https://www.youtube.com/watch?v=M1c0zP_cKz8

