


"B" subscriber

"A"- subscriber Country B

Country A

Network(s): Delay, Coding,
Switching ...
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Outline

- Speech Quality: Basics

- Traditional Instrumental Measures
and Their Relationship to Speech Quality

- Additional Objective Measures

- The HEAD acoustics Concept:
"Listen and Analyse"
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Naturalness Sound Quality

Listening Effort Conversational

Effort

Intelligibility Expectation
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- Speech Quality: Basics
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Factors
causing difficulties
in talking (Type B) Factors
causing difficulties

Factors in conversing (Type C)

causing difficulties
in listening (Type A)

Instrumental

Classification measurements
of disturbances (signals, analysis
techniques,...)

Comparison
of Implementations
Importance of single
auditory parameters Prediction of performance
under network conditions
Limits for important
auditory parameters | A, ditory data base

for design of
certification tests
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Conversational Tests overall performance

2 subjects

(far end and near end) difficulties in telephoning
sound quality

Double Talk Tests Dy echos, switching

|double talk performance

2 subjects

(far end and near end) background noise

or transmission

Talking and Listening Tests
1-2 subjects (+ artificial head) I defined
(far end and near end)
comparison
cI_assification of
Listening-only Tests disturbances
2 artificial heads data base for
(far end and near end), further tests

Subjects as "observers”

|:IEAD acoustics®
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Conversational Tests Double Talk Tests Listening Tests

Global Quality Parameter:| | pouble Talk Parameter: Further Specialized
- Overall Quality - Double Talk Capability Parameter:

- Dialogue Capability - Completeness of - Overall Quality

- Double Talk Capability Speech Transmission - Sound Quality

(- Sound Quality) - Loudness During - Completeness of

Double Talk Speech Transmission
- Echo Level - Disturbance Caused

- Echo Characteristics by Echoes
- Sound Quality - Variation of
- Transmission of Loudness

Background Noise - Level Differences
Single/Double Talk

- Switching Charac-
teristics

HEAD acoustics® ] ]
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1 Signal (voice)

2 Noise, transmission noise and
room noise

3 Noise, sidetone coupling

4 Noise, acoustical sidetone

5 Noise, structure borne

6 Noise, bone conduction

7 Noise, coupeled to ear not covered
by the handset

| HEAD acoustics®
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Pegel Testton

e a1 L2
Frequenz Testton
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Terminal, i Network Components ' Handsfree
Mobile | . Teminal

Coder 2 Coder 3 i-Coder4 \

Comfort Noise

_
S

Example of Interaction Terminal/Network Components
(only one way transmission):

- Noise and Addition of Comfort Noise

- Concatenation of Switching

- Speech Detection and Noise

- Speech Coding, Cascaded, with Various Types of Noise

HEAD acoustics® _
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Echo Canceller

N —l_@>—T

Comfort Noise Adaptive
Filter

Comfort Noise

o G e &

|
Comfort Noise

Example DCME and Echo Canceller:

- Addition of very Comfort Noise (Echo Signal as well)
- Concatenation of Switching (Echo Signal as well)
- Double Talk Detection

HEAD acoustics® _
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- Traditional Instrumental Measures
and Their Relationship to Speech Quality
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- |coder 2] -

Provider A Provider B

:Coder 3|

Provider C

BSS - Base Station System (Basis Station)
MSC - Mobil Switching Center (Vermittlungseinrichtung Mobilfunknetz)
EC - Echo Canceller (Echokompensator) )
ISES TN ntBriddohviishéd Hielgad@ierteonk {Oftdpticheattiialeynnetz)
CT - Cordless Telephone (Schnurlos-Telefon)
MT - Mobile Telephone (Mobiltelefon)

' HEAD acoustics®
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Measurement Signals:

i

- Sine/Noise

- CS Signals

- Artificial Voice
- Speech

“I; i

-ayo (0/dBre 1Pa/V

Measurement Parameter: v

N7

- Transfer Characteristics (Depending on Level and Situation)

- Switching Characteristics
- Distorsion Characteristics

il

i
I
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Instrumental Measures based on Hearing Models:

Modelling of the Results of Auditory Tests by Comparison
of Reference Speech Signal with Processed Speech Signals

Typical Processing Steps (Schematic):

—

Speech Signal

Test Object

— Hearing Model Comparison,

Reference,
Reduction,

Adaptation

Signal Value

| Hearing Model

Realisations:

- Spectral Distance- and Comparison Measures
- PQSM (P. 861)
- TOSQA
-NMR ...

HEAD acoustics®
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-apo (N/dBre 1Pa/V

- Transfer Function
- Loudness Ratings
- Distortion

- System-Dynamic

- System-Linearity

- Sensitivity against Room Noise

- Switching Characteristics

Distortion in Sending Direction

Iy

|
|

i
[l
[
[
f
!

N

1,0 15 2,0 2,5
f/kHz
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- Additional Objective Measures
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- Transfer Function During Double Talk
- Loudness Ratings
- Distortion

- System-Dynamic
- System-Linearity e e e

~ R !
— e T s

- Sensitivity against Room Noise
- Transmission Characteristics for

-

Room Noise = T T e oo it e e E

3
5
[
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E
=
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=
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a
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- Switching and Echo Characteristics

T T —
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n #.llé -

|
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- The HEAD acoustics Concept:
"Listen and Analyse"
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End to End Recordings, Possible Measurement Arrangement

"A" Subscriber : "B" Subscriber
HMS I11.3 : HMS 1.3

Measurement sequence near end (artificial head): A-subscriber

o | | |

Measurement sequence far end (artificial head): B-subscriber
— | | 1 -

___ double talk single talk A-subscr._single talk B-subscr.. __ double talk

t-->

Measurement signals: CS-Signals, Artificial Voice and Speech

HEAD acoustics®
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HEAD acoustics®
® Measurement Arrangement: Digital and Analog Terminal Equipment

EndtoEnd e01




System Components

' HEAD acoustics®
® The Components of the Test System ]
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