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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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Number of Sf by cluster

Layer 5

Layer 4

Layer 3

Layer 2

Layer 1

- Illuminance: Day

- Sky Condition: Sunny

- Particule Matter: No Particule

- Temperature: Medium

- Weather Disturbances: No

Disturbances

- Dynamique element crossing: 

No Dynamique element

crossing

- Vehicule: Car, Commercial 

Vehicle

- Volume of Traffic: Medium

- Statics: No Static Elements

- Temporary Problem: No 

Temporary Problem

- Lights Signage: No Light 

Signage

- Signs: NoSigns

- RoundAbout: No 

RoundAbout

- Junction: Simple Junction

- Road 1: 3 Lane Right 

Direction, Straight, Plane, 

Dry, Uniform, Traffic Lane

- Road 2: 3 Lane Right 

Direction, Straight, Plane, 

Dry, Uniform, Traffic Lane
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Weighted-K-means

∀𝑖 ∈ 1, 𝑞 ,𝑊𝑒𝑖𝑔ℎ𝑡!"# =
𝟏

𝑺𝒇𝒊
𝒒𝒖𝒂𝒍𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏

DBSCAN-RNC

∀𝑖 ∈ 1, 𝑞 , 𝑅 = 𝜖 ∗ 𝑺𝒇𝒊
𝒒𝒖𝒂𝒍𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏

Attributes/Semantic Coverage

Distance to the cluster centroid

𝐷𝑖𝑠𝑡./01/2 =∥ 𝛽3 − 𝛽./01/2 ∥4

Distance intra-cluster

𝐷𝑖𝑠𝑡31506 =∥ 𝛽3 − 𝛽7 ∥4/N 

Criticality coverage

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

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 Sf by semantic similarity and 
criticality differences
Step 6: Cluster space reduction in terms of Sf criticality 
and attributes coverages
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Functional Scenario Definition and Metrics

∀𝒊 ∈ 𝟏, 𝒒 	 𝑺𝒇𝒊
𝒐𝒏𝒕𝒐𝒍𝒐𝒈𝒚= 𝜷𝒘𝟏 	𝜷𝒘𝟐 …𝜷𝒘𝒏 	∀𝒋 𝟏, 𝒏 	 𝜷𝒘𝒏  ∈ {0,1}

∀𝒊 ∈ 𝟏, 𝒒 	 𝑺𝒇𝒊
𝒐𝒏𝒕𝒐𝒍𝒐𝒈𝒚= 𝑷𝟏 	𝑷𝟐 …𝑷𝒏 	∀𝒋 𝟏, 𝒏 	 𝐏𝒋 =

𝟏
𝒋

Functional Scenario Qualification

∀𝒊 ∈ 𝟏, 𝒒 	𝑺𝒇𝒊
𝒒𝒖𝒂𝒍𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 = 𝟏𝟎𝟎 ∗

∑𝒊
𝒏𝒃𝒊𝒅𝒄𝒓𝒊𝒕𝒊𝒄𝒂𝒍𝒊𝒕𝒚(𝑺𝒄𝒏𝒃𝒊 < 𝟏. 𝟓𝒔)

∑𝒊
𝒏𝒃𝒊𝒅𝒄𝒓𝒊𝒕𝒊𝒄𝒂𝒍𝒊𝒕𝒚(𝑺𝒄𝒏𝒃𝒊)

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

Introduction Methodology Results

Identify the most critical 
scenarios
Select as many as possible 
scenarios with high 
criticality levels
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-- K-means Binary  -- K-means Tree  -- K-means tree wth criticity
-- Dbscan Binary   -- Dbscan Tree  -- Maximun selection   -- Random Selection

Testing-based processing: Sampling approach
Falsification-based process: Find critical scenario


