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Realistic and fully automated testing of voice-controlled smart home devices
with HQS-SmartHome from HEAD acoustics

Database for the analysis system ACQUA optimizes communication and audio quality

With HQS-SmartHome the measurement technology specialist HEAD acoustics provides a new tool
for testing communication and audio quality of voice-controlled smart home devices. The database for
the ACQUA analysis system contains efficient test series for analyzing and optimizing smart speakers,
speakerphones and conferencing devices. HQS-SmartHome (HEAD acoustics Quality Standard)
offers a wide range of realistic and reproducible measurements and simulations to users. Therefore,
the database is ideally suited to ensure high quality of smart home devices from research and
development phase to serial production.

Simulate realistic background noise and reverberation

Voice-operated smart home devices are used in various situations and rooms with different acoustic
room properties. Settings with one single talker as well as with multiple talkers have to be taken into
account. Talkers may move around in the room and interfere each other. HQS-SmartHome considers
these essential aspects. It consists of test series for two different application scenarios: single talker
scenarios and multiple talker scenarios. In addition, the database offers tests for evaluating speech
and transmission quality under realistically simulated background noises for various everyday
situations. HQS-SmartHome enables users to determine speech quality in the presence of
reverberance. Thus, acoustic room properties are correctly simulated in the test laboratory. These
measurements require the background noise simulation systems 3PASS /ab or 3PASS flex as well as
the option 3PASS reverb. Additionally, the database allows users to reliably test the performance
during double talk.

Directivity measurements

For simulating the different positions of moving talkers, directivity measurements are implemented in
HQS-SmartHome, performed in combination with the high-precision turntable HRT I. Furthermore,
HQS-SmartHome provides traditional electroacoustic measurements such as echo, frequency
response, delay and distortion. All measurements in the database are conducted fully automated. In
HQS-SmartHome, both artificial and real speech signals are used for testing in sending and receiving
direction. The analysis software ACQUA plays back and processes the audio signals. The
measurement results are quickly analyzed and clearly displayed by the software.
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About HEAD acoustics

HEAD acoustics GmbH is one of the world's leading companies for integrated acoustic solutions as
well as sound and vibration analysis. In the telecom sector, the company enjoys global recognition due
to the expertise and pioneering role in the development of hardware and software for the
measurement, analysis and optimization of voice and audio quality as well as customer-specific
solutions and services. HEAD acoustics' range of services covers sound engineering for technical
products, investigation of environmental noise, speech quality engineering as well as consulting,
training and support. The medium-sized company from Herzogenrath near Aachen (Germany) has
subsidiaries in China, France, ltaly, Japan, South Korea, the UK, and the USA as well as numerous
sales partners worldwide.

Images

Bl HEAD Analyzer ACQUA - Full License £ Thumbnails

OILUAN Database Project View Preparation Settings Tools Help S8iThumbnails fo... »  Custom list

i K W hide Tex s B Flat View +/ Loudness Rating - RCV, -1... | | @ Useful - Determination of ...
2nd result (04.10,2018 18:20:34) for "D... 1st result (02.10.2018 15:11:03) for "DU...

) No collection selected

SMDNo ... [ MultiTalker Scenarios

= Multi Talker Scenarios

£ Information

T Preparation RLR 2,01d8 59,00 PPM
Mouth Equalization and HFRP Correction

Clock Drift Compensation for USB/VoIP ' Echo level vs time, nom v... + Environmental Condition...

1st resuk (05.10.2018 12:09:22) for "DU.. 1st result (04.10.2018 11:27:27) for "DU...
Delay Measurements

Check Environmental Conditions

)

Define Variables

= ITU-T P.340 Annex B =
&) i| Info: ITU-TP.3408
B Test1

= Test2 Min. dist. to tolerance scheme Min, dist. to tolerance scheme
a5 il Info: Test 2 3,59d8B 0.04ds
5 css =
PPN " - « Idie Channel Hoise RCV -1... | | o List.Sp. Quality RCV, NO...
15t result (04,10.2018 11:22:17) for “DUL.. | | 1st result (04.10.2018 11:30:41) for ..,
47 = Level of Compl. Overlapping Bursts - CS5 - Turntable
1 o0t
2
= Speech
8 P E2 w#
® & E3 Level of Compl. Overlapping Bursts - Speech - Turntable K
@ Test3 — MOS-LQO (Average)
Level -60,27 dBPa 35
& Test4 =
= Speech Quality Measurements @ Overall Delay in ROV at D... || 3 Freq. Resp. SND, -4.7 dBPa...
=, Multi Talker in Presence of Background Noise 2nd result (05,10.2018 13:55:00) for "D... | | 1st result (04.10.2018 16:26:38) for "DU...
60 il Info: Preparation T
61 4] Info: Multi Talker in Presence of Background Naise |
62 il Info: Define Variables for BGN Simulation
63 ¥ [ # Define BGN Mode and 3PASS Control Mode e
64 il Info: 3QUEST Measurements with Turntable
65 b - [ # Define Turntable Positions - Background Noise e —
Min. dist. to tolerance scheme
b T Delay (Cross) 71,15 ms -45,96 dB
66 E3 «e
67 G w

The database HQS-SmartHome for the analysis system ACQUA provides realistic and fully automated
measurements for testing and optimizing communication quality of voice-controlled smart home
devices, speakerphones and conference devices.
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For simulating the different positions of moving speakers, directivity measurements are implemented
in HQS-SmartHome.
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This exemplary measurement setup of HQS-SmartHome consists of two artificial head measurement
systems positioned around the device under test, ACQUA including HQS-SmartHome and further
software and hardware components.
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