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Evaluation of display quality on UHDTYV for

multi-resolution videos
ZHAO Na" , SONG Jia-run, ZOU Wen-jie
(State Key Lab. of Integrated Service Networks, Xidian University, Xi’an 710071, China)

Abstract: Ultra High Definition Television (UHDTYV) has been gaining popularity with its ultrahigh
screen definition. However, the lack of Ultra HD resources usually leads to the result that the videos
played on UHDTYV are up-scaled, which may affect the display quality of the videos. Until now, there
are few researches on UHDTYV video display quality. In this paper, the SSIM algorithm is employed to
evaluate the video coding quality, then the effects of video resolution on display quality are analyzed
according to the results of the subjective experiment, and finally a video quality assessment model is
proposed for UHDTYV service. Experimental results and comparisons with the classic SSIM, VIFp and
MOVIE metrics show that the proposed model gets increments of 1.13%, 1.89% and 2.31% in PCC,
increments of 1.35%, 1.53% and 2.24% in SRCC, and decrements of 35.05% , 36.94% and 39.71% in
RMSE, respectively. Thus, the proposed model can be used to estimate the video display quality on
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UHDTYV more accurately.
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Tab.2 Coding parameters of the test sequences
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FHEE 720X480,1280X720,1920X1080,3840 X 2160
QP 20,30,35,40,45,50

it & 30

()X ¥ 5] New York i i

(a)Picture of the test sequence New York

(b) M ¥ 31 Bridge i i

(b)Picture of the test sequence Bridge

(ML 751 Bike I

(c)Picture of the test sequence Bike

(DM 741 Time Lapse il &
(d) Picture of the test sequence Time Lapse
1 W 5 i

Fig.1 Pictures of test sequences
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Fig.2 Impact of video resolution on display quality
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Fig.4 Relationship between MOS and coding quality
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Tab.4 Fitting coefficients v; and v, of 4PL

SR (WX H) AR vs WERE v,
720X 480 0.887 9 15.66
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1 920X 1 080 0.863 6 18.58
3 840X 2 160 0.866 1 21.95
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Fig.5 Relationship between fitting coefficients v,

and video resolution
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Tab.5 Coefficients with cross-training

UEN2] %%% %%% *%%
A¥ove BB v, R v
Bike fll Time Lapse  0.878 1 4.019  0.220 9
New York Fll Bridge 0.871 5 4.211 0.214 8
REHME 0.874 8 4.115 0.217 9

& 6 {EFKF % Bike #1 Time Lapse 3§ ilF #9 #5 B £ g
Tab.6 Performance of the model verified with Bike and

Time Lapse

PCC SRCC RMSE

SSIM 0.976 4 0.961 6 0.652 3
VIFp 0.970 6 0.967 3 0.718 6
MOVIE 0.952 9 0.938 1 0.777 9
A SRR 0.984 3 0.969 0 0.452 8
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Tab.7 Performance of the model verified with New York

and Bridge

PCC SRCC RMSE

SSIM 0.973 4 0.958 4 0.740 4
VIFp 0.964 7 0.949 4 0.739 2
MOVIE 0.974 6 0.965 4 0.747 9
AR SR 0.987 5 0.976 9 0.466 5

®8 [ERERFTIWIER B 4R

Tab.8 Performance of the model verified with all

sequences
PCC SRCC RMSE
SSIM 0.966 9 0.962 9 0.880 4
VIFp 0.965 0 0.954 7 0.711 9
MOVIE 0.952 3 0.934 0 0.786 3
A SR AL 0.980 0 0.961 5 0.486 7
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Fig.6

Subjective and objective quality of Bike and Time Lapse sequences
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