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Use Case 1. Perception Risk Assessment

Were we able to 
perceive the 

relevant objects 
properly, including 

the worst condition?
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Q: Which sensor 
effect is relevant 
to the use case?

(Vendor A)
Optics Output: 
irradiance / 
distortion, etc.

(Vendor B)
Imager Output: 
RAW / RS timing / 
noise, etc.

(Vendor C)
Controller Output: 
RGB / exposure / 
white balance, etc.

LED Flicker

Rolling Shutter Effect

Output accuracy must be evaluated for each component

(ISO 34502: scenario-based 
safety evaluation framework; 
JAMA ADSEF: camera-specific 

causal factors)

How can we demonstrate perception risks under worst-case conditions that cannot be reproduced with real hardware?
The challenge is to visualize these risks through simulation and establish a trustworthy evaluation framework.

Optics Effects, e.g.,
*Lens flare / bloom 
(reduced visibility)

*Ghosting (double image)

Controller Effects, e.g.,
*Exposure lag (whiteout)

*Light-source variation 
(color shift)

Imager Effects, e.g.,
*Rolling-shutter skew 
(shape distortion)

*LED flicker (signal 
dropout)



ISO 26262-8
Table 3

Use Case 2. Software Tool Qualification

Decomposed Camera Model (Example)

Imager
Model

Environment
model

(Rendering
w/Optics)

Imager
Controller

model

(Vendor A) (Vendor B) (Vendor C)

Were we able to detect 
any malfunctions in 

each model, including 
deviations from the 

real world?

Tool
Confidence Level

Tool Error Detection

TD1 TD2 TD3

Tool 
Impact

TI1 TCL1 TCL1 TCL1
TI2 TCL1 TCL2 TCL3

Q: Which ASIL 
is the use 

case?

How can we demonstrate that the gap between simulation and real hardware stays within safety-acceptable limits?
The challenge is to provide a trustworthy tool that can be used in safety-relevant decision making.
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