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Objective:

• Q4/12 scope & core specifications

• New work on automatic speech recognition & overlap with H.VM-VMIA  
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• Assumption for all Recommendations:

• No requirements on components/implementations

• No access to internals is required to perform testing ("black box")

• Only use standard electrical and acoustical interfaces

Introduction to Q4

3



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

• Electrical interface: Bluetooth, 3G/4G/5G radio tester, etc.

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

• Electrical interface: Bluetooth, 3G/4G/5G radio tester, etc.

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

• Electrical interface: Bluetooth, 3G/4G/5G radio tester, etc.

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

• Electrical interface: Bluetooth, 3G/4G/5G radio tester, etc.

Testing principles – Example setup

4



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Acoustic test equipment: Head-and-torso simulator (HATS) (→ P.58)

• Electrical interface: Bluetooth, 3G/4G/5G radio tester, etc.

Testing principles – Example setup

4

QoE factors:

• Delay

• Frequency

Response

• Echo

• Double Talk

• Speech quality

under noise

• …



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

New work item P.ASR

5



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Title of new Recommendation:

"Specification of test methods, guidelines and performance metrics for 

automatic speech recognition (ASR)" (title is subject to change / WIP)

New work item P.ASR

5



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Title of new Recommendation:

"Specification of test methods, guidelines and performance metrics for 

automatic speech recognition (ASR)" (title is subject to change / WIP)

• Different degrees of complexity in performance measure:

• WER 

• Wake Word Detection

• Commands

• NLP / semantics

New work item P.ASR

5



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Title of new Recommendation:

"Specification of test methods, guidelines and performance metrics for 

automatic speech recognition (ASR)" (title is subject to change / WIP)

• Different degrees of complexity in performance measure:

• WER 

• Wake Word Detection

• Commands

• NLP / semantics

• Speech commands cannot be generic – recreate on a regular basis?

New work item P.ASR

5



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Title of new Recommendation:

"Specification of test methods, guidelines and performance metrics for 

automatic speech recognition (ASR)" (title is subject to change / WIP)

• Different degrees of complexity in performance measure:

• WER 

• Wake Word Detection

• Commands

• NLP / semantics

• Speech commands cannot be generic – recreate on a regular basis?

• Consideration of different ASR systems / classes

New work item P.ASR

5



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

New work item P.ASR

6



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Testing should be generically possible (no custom internal interfaces), …

New work item P.ASR

6



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Testing should be generically possible (no custom internal interfaces), …

• … but that will not work as expected.

New work item P.ASR

6



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Testing should be generically possible (no custom internal interfaces), …

• … but that will not work as expected.

New work item P.ASR

6

• Existing acoustic interface can be

used✓



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Testing should be generically possible (no custom internal interfaces), …

• … but that will not work as expected.

New work item P.ASR

6

• Existing acoustic interface can be

used✓

• No standardized interface for …

• Recognized words/commands

• Action triggered

• etc.



© HEAD acoustics GmbH Methods for speech and audio evaluation in Vehicles

• Testing should be generically possible (no custom internal interfaces), …

• … but that will not work as expected.

New work item P.ASR

6

• Existing acoustic interface can be

used✓

• No standardized interface for …

• Recognized words/commands

• Action triggered

• etc.

• … use pen & paper?
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• DI-S4 (word recognition) and

DI-S5 (semantic result) are

"the missing piece" in the test 

setup for P.ASR

• Allows automated testing of voice 

assistant functionality

• Signal-based DIs:

• Simulated acoustical insertion

• Offline testing/qualification of 

systems
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• "Black box approach" for testing – no access to internals required

• Worked fine in the past decades …

• … but measurement of speech recognition is quite different!

• Diagnostic Interfaces (DI) as introduced in FG-VM03 are essential for P.ASR

• Q4/12 would appreciate to receive updates on the further normative work on 

H.VM-VMIA in Q27/16, in particular on specification of DIs.

• H.VM-VMIA should complement existing Recommendations P.1100-1150,

cross-check on possible redundancy/contradictions
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