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Preface

The present book titled Human Information Processing in Speech Quality Assess-
ment covers the main outcomes of the author’s doctoral research project, accom-
plished in the time period from 2017 to 2020. This monograph is a revised and
extended version of the original dissertation approved by the doctoral committee
at Technische Universitdt (TU) Berlin in December 2020. Two-thirds of the entire
research work were initially conducted at Quality and Usability Lab of TU Berlin,
the final third accrued during a one year research stay of the author at the Department
of Electronic Systems of the Norwegian University of Science and Technology
(NTNU) in 2019 and early 2020. Over those different project phases, the topic
of human perceptual and cognitive processing of transmitted speech had to be
attacked from multiple angles, thereby crossing disciplinary borders between quality
engineering, acoustics, and psychology.

Previous publications in the 7-Labs Series in Telecommunication Services have
already been concerned with subjective quality assessment and prediction, as well
as identifying neural correlates of speech and audio-visual quality perception. The
present book contributes to this existing knowledge base in two ways: First, it
closes a theoretical gap by specifying the functional structure of human information
processing for listening-only test scenarios and tasks. Second, it propagates a
new multi-method, “process-oriented”” approach towards speech quality assessment,
allowing to systematically analyze effects of varying transmission quality on
specific internal processes. This approach is exemplified by three experimental
studies demonstrating interactions between speech quality, stimulus context, and
semantic speech content.

Besides the purpose of documenting the three studies (Chaps.5, 6, and 7),
this book opens with an introduction of fundamental concepts and methodologies
(Chaps.2 and 3), further describing a functional model of quality perception
(Chap. 4) before finally attempting to theoretically integrate the studies’ empirical
results (Chap. 8).
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viii Preface

The conceptual and methodological ideas together with the empirical findings
elaborated in this book should specially interest researchers working in the fields of
quality and audio engineering, psychoacoustics, audiology, and psychophysiology.

Berlin, Germany Stefan Uhrig
January 2021
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ACR Absolute category rating
AEP Auditory evoked potential
AMR-WB  Adaptive multi-rate wideband
ANOVA Analysis of variance

ANS Autonomic nervous system

ASL Active speech level

BAEP Brainstem auditory evoked potential
BAQ Basic audio quality

CAEP Cortical auditory evoked potential
CCR Comparison category rating

CMOS Comparison mean opinion score
CNS Central nervous system

Col Coloration-impaired

cRT Correct response time

DCR Degradation category rating

Dis Discontinuity-impaired

DMOS Degradation mean opinion score
ECG Electrocardiography

EDA Electrodermal activity

EEG Electroencephalography

EMG Electromyography

ERP Event-related brain potential

FA Factor analysis

FER Frame erasure rate

FIR Finite impulse response

fMRI Functional magnetic resonance imaging
HQ High-quality

HRTF Head-related transfer function

ICA Independent component analysis
IFCN International Federation of Clinical Neurophysiology

1P Internet protocol
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MEG
MMN
MNRU
MOS
Noi
OLE
PCA
PS
QoE
QoS
RFE
RIR
RT
S-R
SD
SNR
TI
TTS
WI
WMA
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International Telecommunication Union
International Telecommunication Union—Telecommunication Stan-
dardization Sector

Linear mixed-effects model

Late positive component

Late positive potential

Low-quality

Modified combinatorial nomenclature
Multidimensional scaling
Magnetoencephalography

Mismatch negativity

Modulated noise reference unit

Mean opinion score
Noisiness-impaired

Overall listening experience

Principal component analysis
Pairwise similarity

Quality of experience

Quality of service

Random frame erasure

Room impulse response

Reaction time

Stimulus-response

Semantic differential

Signal-to-noise ratio

Talker identification

Text-to-speech

Word intelligibility
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