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The V&V Challenge

= Estimated validation cost:

= Jevel 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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Autonomous vehicle development costs (USD)
evelopment costs
B Software development costs

>$2,000M

0 L3 traffic jam pilot
Q L3 highway
e L4 highway

c L4/L5 robotaxi (vehicle on demand) in urban areas

Q L4 autonomous trucks (driverless on highway, hub to hub)

o L4 autonomous trucks (driverless on full journey, on highway, and to final destination)







© HORIBA MIRA Ltd. 2025



Analyse ODD &
the deployment
routes/areas

Report
quantified risk,
user experience,
etc.
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Tailoring
Deployment

Sample problem space
and test

Quantify
Performance

*Search Space Optimisation



Representative ADS

« Open Source — flexibility to use
and adapt

- Ten years of L4 technology
accumulation

*  Provides basis to pressure test
processes

 Recelves sensor data; sends
actuation
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Environment Simulation
‘) IPG carMaker

- 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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Application &

CarMaker
VIRTUAL TEST D

(==Y

Maneuver
Simulation

f ¥| max

DEBUG -

[SERVER
[SERVER
[SERVER
[SERVER
[SERVER
[SERVER
[SERVER

Default
Routing |

Task: Main

complete bridge

15/10/2024
15/10/2024
15/10/2024
15/16/2024
15/10/2024
15/10/2024
15/10/2024

Simulation Finished
CM is finished

O B xichen@WS3695: ~/apollo

X B Administrator: Windows Power X+ v

File "/apollo/TestCMApolloBridge/sensor/camera.py"”, line 104, in _ReceiveHeader
_Header = self.CMConnection.recv(_HeaderSize)
ConnectionResetError: [Errno 164] Connection reset by peer

task finished

23:
23:
23:
23:
23:
23:
23:

ECH
ECH
30:
ECH
30:
ECH
30:

10] CMApolloBridge stopped
18] Client disconnected

16] Ready
15] Connected and busy (56088@127.6.0.1)

15] Recieved CMApolloBridge 'START' request
15] Starting CMApolloBridge...

15] CMApollBridge will start in 35 seconds...
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Search Space
Optimisation

Simulated result
Response surface

Local prediction
confidence

“~0% collision chance” &
“~100% confidence”
region

“significant collision
chance” & “~0%
confidence” region
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Multi-Pillar Testing HORIBAVMIRA

Test Evidence
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Multi-Pillar Testing

HORIBAVIRA

Test Evidence

Simulation Scenarios
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Efficient
way to gain
test
coverage

May not
fully reflect
real world
behaviour

Proving Ground

Scenarios

Supports
safety-
critical /
edge cases

Higher time
and cost
per
scenario

Public Road Testing

In-Service Monitoring
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Multi-Pillar Testing

Test Evidence

Simulation Scenarios
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Efficient
way to gain
test
coverage

May not
fully reflect
real world
behaviour

Proving Ground

Scenarios

Supports
safety-
critical /
edge cases

Higher time
and cost
per
scenario

Public Road Testing

Perfect
realism

Impractical
mileage to

cover edge
cases

In-Service Monitoring

Perfect
realism,
large
mileages

Need to be
selective
with data
storage
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* Scenario-based testing helps make it practicable to collect
sufficient test evidence

— EXxpected 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 Nuneaton
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CV100TU
United Kingdom

Manager — Automation

E Richard.hillman@horiba-mira.com
T 07747 218130
www.horiba-mira.com
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