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Open ML safety case

Open ML-based demonstrator
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Introduction
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Development engineer, ABB 2007-2010

• Process automation

PhD student, Lund University 2010-2015

• Traceability, change impact analysis

Senior researcher, RISE 2015-2022

• AI engineering and functional safety

Principal researcher, CodeScene 2022-

• Software engineering intelligence

Who is Markus?
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Lack of:
- experience reports
- open demonstrator systems

Standards and guidelines are high-level…

… must get our hands dirty with ML details

“How to demonstrate and share a complete ML 
safety case for an open ADAS?”
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Two teasers! 
Development of

1. SMIRK 
2. Safety case
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Development of 
SMIRK
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Reverse engineering from PeVi
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Open Source ADAS MVP

• In ESI Pro-SiVIC

• Pedestrian emergency braking 

• Mono-camera and radar

• ML-based pedestrian recognition

github.com/RI-SE/smirk

https://github.com/RI-SE/smirk
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Follow the process in ISO 21448 SOTIF 
Primary hazard to tackle:

False postives
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MVP Operational Design Domain

Thorn E, Kimmel SC, Chaka M, et al (2018)

Tech. rep., US Department of Transportation
National Highway Traffic Safety Administration
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Physical
Infrastructure

Roadway Types

Roadway Surfaces

Roadway Edges

Roadway Geometry

Operational
Constraints

Speed Limit

Traffic Conditions

Objects

Signage

Roadway Users

Non-roadway
objects

Environmental
Conditions

Weather

Weather-Induced
Roadway Conditions

Particulate Matter

Illumination

highway, urban, rural, parking, multi-lane, single lane, on/off ramps, intersections, roundabouts, …

asphalt, concrete, mixed, grating, brick, dirt, gravel, …

line markers, temporary line markers, shoulder, concrete barriers, rails, cones, …

straightaways, curves, hills, corners, lane width, …

minimum, maximum, relative to surrounding traffic, …

minimal traffic, normal traffic, rush-hour traffic, accident, construction, …

signs, traffic signals, construction signage, hand signals, …

cars, trucks, buses, motorcycles, emergency vehicles, pedestrians, cyclists, …

animals, debris, construction equipment, …

wind, rain, snow, sleet, temperature, …

standing water, icy roads, snow on road, …

fog, smoke, smog, dust, …

day, sun front-lighting, dawn, dusk, night, street lights, headlights, oncoming vehicle lights, …

Straight rural road, 
good conditions, 
single pedestrian
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Logical View of the SMIRK Architecture
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Requirements engineering… 
System requirements

Data requirements
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Generate Training Data in ESI Pro-SiVIC
Synthetic data that cover the Operational Design Domain

https://github.com/RI-SE/smirk/tree/main/pedestrian-generator

https://github.com/RI-SE/smirk/tree/main/pedestrian-generator
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The SMIRK MVP 
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SMIRK
CodeScene
Analysis

11 files

Good code 
health
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Safety Case Development
Using AMLAS
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Follow the AMLAS process
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1. Safety Assurance Scoping 

github.com/RI-SE/smirk

https://github.com/RI-SE/smirk
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2. Requirements Assurance 

Formal 
inspections
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3. Data Management Assurance 

1) Relevance 2) Completeness

3) Accuracy 4) Balance
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4. Model Learning Assurance 
State-of-the-art architectures

Tradeoffs
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5. Model Verification Assurance 

Analysis of subsets
• Close/Far away
• Male/Female/Children
• Standing/Walking/Running
• …
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6. Model Deployment Assurance 
Integration testing

• Equivalence partioning
• Pairwise testing
• Random testing



Demo

Without braking With SMIRK
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Lessons Learned 
and Wrap-up
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SOTIF and AMLAS compatible

Simulated data threatens validity

of negative samples

Evaluation of object detection models is hard

Lessons Learned
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Open ML safety case

Open ML-based demonstrator
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Open ML safety case

Open ML-based demonstrator

Requirements engineering for data 

Technical debt in automotive software

Questions?
markus.borg@codescene.com
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