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Onion Shell-Layer Model

Sources of Uncertainty in Data-Driven Components

Dependable Data-Driven Component : 

Traffic Sign Recognition (TSR) Component

Uncertainty Wrapper: Uncertainty Wrapper for TSR

Data-Driven Model :

Convolutional Neural 

Network based TSR

Confidence

e.g., 99.99%
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Outcome

A/B/C:

Speed Limit 

50 Detected

Dependable

Uncertainty

Estimate

A: <100.0 %

B: <    0.2 %

C: <    1.7 %
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Model

Data-Driven Component Input

Case A

TAS

0 mm/h

40.71273

-74.00602

Case B

TAS

0 mm/h

49.48959

8.46724

Case C

TAS

7 mm/h

49.48959

8.46724

TAS: Target Application Scope

Scope Compliance
Uncertainty caused by mismatch between
target/test context and application context

Additional

Input Quality
Uncertainty caused by input quality
limitations during model application

Additional

Model Fit
Uncertainty caused by (inherent) 
limitations of the learned model

Uncertainty Wrapper Architectural Pattern

Uncertainty Wrapper – A Model Agnostic Framework

Uncertainty wrappers enable dependable uncertainty estimates

Scope compliance checks reduce variance – Clustering increases resolution

Calibration increases reliability – Confidence limits reduce likelihood of overconfidence
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