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Abstract: With the continuous advancement of the 5th Generation (5G) mobile communication technology, high-
performance computing and sensing technologies, panoramic video has attracted more and more research attention.
Through head-mounted display devices, panoramic video can provide users with realistic and immersive visual perception
far exceeding that of flat video, and has a promising prospect. Providing users with a good Quality of Experience (QoE) is
the key for video service providers to attract and retain users and succeed in the fierce market competition. Compared with
the usual flat video, the data volume of panoramic video usually increases exponentially, which will put forward higher re-
quirements for the acquisition, coding, transmission and storage of video data. So how to ensure users’ QoE with limited
network transmission bandwidth and storage resources has become a hot research topic in both academia and industry re-

cently. In this paper, the QoE evaluation of panoramic video is mainly reviewed. Firstly, the possible distortion types of
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panoramic video in the process of video acquisition, stitching, projection, encoding, transmission, decoding, back projec-

tion, rendering, and so on, are analyzed comprehensively, and a variety of subjective and objective influencing factors of

the users’ QoE are summarized, such as human factors, system factors, context, and video content characteristics and so

on. On this basis, the research advances of the QoE evaluation model of panoramic video are highlighted from the aspects

of influencing factors, modeling methods and so on. And the main applications of the QoE evaluation model of panoramic

video in the Adaptive Bit Rate (ABR) algorithm, resource optimization allocation, bit rate control, etc, are analyzed. Fi-

nally, several representative QoE evaluation datasets of panoramic video and commonly used performance evaluation met-

rics are introduced. The existing problems and the future tendency of the QoE evaluation model of panoramic video are also

further discussed.
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Fig. 1 The overall process of panoramic video from acquisition

to playback
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Fig. 2 Influencing factors of QoE in panoramic video
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Tab. 2  Overview of the panoramic video datasets for QoE evaluation

PF A IR N

s o 00 A B MR R MR WARE
X X

IVQAD®™ 2017 MOS A A  10/150 MPEG-4 4(1)(9)24,21(1)42?i(5)ﬁ 155 30 HTC VIVE /

ZhangZE N 2017 DMOS A A  16/384  H.265 4096x2048 10s 30 HTC VIVE P

ZhangZE N 2018 DMOS A A  10/50  H.265 3600%1800 10s 60830  HTC VIVE /

7680x3840,3840x 2 S/10/15)

Lopes % A 2018 DMOS A A 6/36 HEVC 1920,1920x960,  10s 30/60 Oculus Rift /
960x480

FeiZg A\ 2020 MOS & A 9/468 o / / / / /

FanZg AP 2022 MOS A A 6/48 / 3840x1920 20's 30 HTC VIVE Pro ~ /

EyeQoE® 2022 MOS H A 70 / 2K,1080p,720p 25 200 HTC VIVE =

’ITU. 2019. JVET-Joint Video Experts Team. https://www.itu.int/en/ITU-T/studygroups/2017-2020/16/Pages/video/jvet.aspx.
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Tab. 3 The QoE evaluation model performance of

panoramic video

QoEMEAS MR K& KR/N  PLCC  SROCC
Xie ZE A7 2019 1608 0.97 0.97
Yao 5E A\ 2019 36 0.71 0.77
Fei 45 \ 10 2019 468 0.922 /

AnwarZE M 2020 208 0.8905  0.8862
Fan % A" 2022 48 0.98 0.81
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