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Preface

The gaming industry has been one of the largest in the entertainment markets
for the past several decades and is steadily growing with the introduction of
emerging technologies such as hardware video encoding and the new generation of
broadband cellular networks 5G. With these advancements, a new gaming paradigm
called cloud gaming has emerged that makes gaming possible at any time, on any
device, and at any place. Cloud gaming shifts the heavy computational tasks such
as rendering to the cloud resources and streams a compressed video of players’
gameplay back to the client in real time. Similar to other telecommunication
services, cloud gaming is prone to network and compression degradations such
as blockiness, blurring, and network latency. These degradations could negatively
affect the quality of experience (QoE) of users. Therefore, it is of high interest for
service and network providers to measure and monitor the QoE of cloud gaming
services to potentially improve the satisfaction of their customers.

The present book aims at the development of a gaming quality model to predict
the gaming QoE of players that could be used for planning the network service or
quality monitoring of cloud gaming services. The model is developed following a
modular structure approach that keeps the different types of impairment separately.
Such a modular structure allows developing a sustainable model as each component
can be updated by advances in that specific research area or technology. The
book describes the steps toward planning and conducting subjective tests for game
streaming services, analyzing the subjective data, and the process of modeling
quality judgment ratings of users with different types of approaches.

This book is written for students, researchers, and engineers involved in the QoE
assessment of video game streaming services. In addition, it might be useful for a
person who is working on network planning and operation.

This book is the result of studies conducted during my PhD research, which was
conducted in the Quality and Usability Lab at TU Berlin and Telekom Innovation
Laboratories at Deutsche Telekom (known as T-Labs) between 2016 and 2021.
The scope of this book was influenced by the ITU-T standard activities at Study
Group 12, particularly the G.OMG work item (“Opinion model predicting gaming
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quality of experience for cloud gaming services”), which resulted in an ITU-T
recommendation G.1072, that author contributed between 2016 to 2020.

Berlin, Germany Saman Zadtootaghaj
January 2022
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TC Temporal Complexity
TE Tension
TI Temporal Information index
UDP Datagram Protocol
UHD 4K/Ultra-High Definition-1
VBR Variable Bitrate
VD Video Discontinuity
VF Video Fragmentation
VIFP Visual Information Fidelity-Pixel Domain
VL Suboptimal Video Luminosity
VMAF Video Multimethod Assessment Fusion
VP9 Video Payload type 9
VQ Video Quality
VQEG Video Quality Expert Group
VR Virtual Reality
VU Video Unclearness
WebRTC Web Real Time Communication
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