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Efficient methods to achieve test coverage

Richard Hillman

Intelligent Multi-Domain Testing to Support 

CAV and ADAS Safety Cases
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The V&V Challenge

▪ Estimated validation cost:

▪ level 3 ALKS ~ £350m

▪ ~ 27% of total development costs

▪ Level 4 Robotaxi ~ £2bn.

▪ ~ 50% of total development costs

▪ The average across all autonomy types is 

41%

Source: McKinsey Report 2022: What’s next for autonomous vehicles?
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The Key Questions Certus Addresses

What to 
test?

How to 
test?

When to 
stop?



© HORIBA MIRA Ltd. 2025© HORIBA MIRA Ltd. 2025

5

The CERTUS Approach

Sample problem space 

and test

Quantify

Performance

SSO*
Tailoring 

Deployment

Analyse ODD & 

the deployment 

routes/areas

Report 

quantified risk, 

user experience, 

etc.

*Search Space Optimisation
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• Open Source – flexibility to use 

and adapt

• Ten years of L4 technology 

accumulation

• Provides basis to pressure test 

processes

• Receives sensor data; sends 

actuation
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Representative ADS
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• High fidelity simulation

– Infrastructure

– Sensors

– Dynamics

– Actors

– Etc.

• Sends sensor data; receives 
actuation

• HORIBA MIRA developed a 
‘Bridge’ to link Apollo and CM
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Environment Simulation

CarMaker
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Video Demonstration
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Video Demonstration
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1. Simulated result

2. Response surface

3. Local prediction 

confidence

4. “~0% collision chance” & 

“~100% confidence” 

region

5. “significant collision 

chance” & “~0% 

confidence” region
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Search Space 
Optimisation

1.

2.

3.

4.

5.



© HORIBA MIRA Ltd. 2025© HORIBA MIRA Ltd. 2025

Oracles to Quantify Performance
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Multi-Pillar Testing
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Multi-Pillar Testing
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Multi-Pillar Testing
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Multi-Pillar Testing
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Multi-Pillar Testing
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Conclusion

• Scenario-based testing helps make it practicable to collect 

sufficient test evidence

– Expected to be used in conjunction with other methods

• The Certus project allowed HORIBA MIRA to develop advanced 

techniques to make scenario-based testing more efficient

• The methods are applicable to both CAV and ADAS
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Richard Hillman
Manager – Automation

E Richard.hillman@horiba-mira.com

T 07747 218130

www.horiba-mira.com

HORIBA MIRA Ltd.

Watling Street

Nuneaton

Warwickshire

CV10 0TU
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