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No-Reference Sports Video-Quality Assessment Using 3D
Shearlet Transform and Deep Residual Neural Network

Gi Yong Leef, Seung-Su Shin”, Hyoung-Gook Kim'"

ABSTRACT

+

In this paper, we propose a method for no-reference quality assessment of sports videos using 3D
shearlet transform and deep residual neural networks. In the proposed method, 3D shearlet
transform-based spatiotemporal features are extracted from the overlapped video blocks and applied to
logistic regression concatenated with a deep residual neural network based on a conditional video
block-wise constraint to learn the spatiotemporal correlation and predict the quality score. Our evaluation
reveals that the proposed method predicts the video quality with higher accuracy than the conventional

no-reference video quality assessment methods.

Key words: No-Reference Video Quality Assessment, 3D Shearlet Transform, Natural Scene Statistics,
Deep Residual Neural Network, Conditional Constraints
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Fig. 1. Flowchart of the proposed NR—VQA system,
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Fig. 4. (a)Block diagram of logistic regression concatenated with ResNet—20 (b)Residual block,



SR #H0fst =

ZE o2 ¢d="Hd L E

ResNet-202] Z} &3 A48 % Flattens 53 13+
A WEZE HIlE 1 EXA2AF
25 gt 29 st HFE &
o] Ht e 2 HE B&H S
A HFES BF AL H HES 31 vy e
s HF 234 5]—?4_ q4E %E—jﬁi‘:}. Qii, =
g Z9o dx 5]-/9_ %

1 & — o Tlw) ‘
0==-210-0) +a(Q) Y] (Q—q,)], ?)
s=1 t=1

Q) = 10(@ Quwd. @)
A71A, S @ TS goie 27 % B Wt o9
AT, s HMH Hoee HE At 84 ¥4, 49
HY L BE /4 a8]a sHA vt e tHA EE
T2

o) A5 514 Aotk 3, o(Q)E B @
AZANTL, Q, Qs s WA g
5o A s Aol
2@ A WA FEe AA v e g o
Aese] BAY FROT BE w9 8 REo}

T
to
1o
o
)
i)
i

no

£ #do] gtk o, =& 3 A<l vig e
2E ZH el dFo] EAA] ¢br] WEol £E
H ZHHte EEEL =2 3t Jgo #dd 2
EE 7pAoF AT E vt A9 EH =z
doll 8 dFoz 3 Zh vite B #Y
3HA 2= 3l H¢ BXE 7Y o] F J|wto g
2ol = WA REAAE A 39 7tEXE 483
o vt e 313 Mo et 5 @Y 235 A
Al eatol BEFH o2 wrgsict e Ho -3
F7F 58t 7 of, Ay s HEUE5Y A
TteAE 12 ALE D A std A5rr 19 A5
0.00019] &< 7IAA Btk &, =2 32 H59 H|
ez Ry £8F vt =9 230+ Bol Wy
3t @ 3td Mo vt e 2 RE £ vt
EE9 oxte A o zZN 2 329 v
20 HF3dte shgdtal E5 @9l shdo] HA vy
So #Y3 I3 EXE =25 E e o] #3
Ak 2712 ResNet-200] j=o] gle vt £

< fal Fold 3 AR
25 499 3 drE AE
i’ﬁ, A vr o A 34 4%

, ResNet- 208 g4 %Eﬂ

o
by

=

a

iy

& 2N oo
L
£ 0o

e ol rE 1o oXx

of
oy
p)
%
oy
b
vl

3.1 G[O|E{H|0] A2t AT W

Atete WHA 2 NR-VQARHES] 45 &
Hlwsk7] 913l F F7F9 HY L HolH o] =& AL
g3tk 3 MR delEuolay 222 vy o
ol Hlo] 222 A 607]9] Fz= nit] 29} 430719 o=
HHge=w FAE Jdon, BE HH = 960x
540 =9 YUVA20 A& AREsi, o9 &
FE2E H264 4 vH e % 295 AES =
H53 U ELZ EHRY g HE AHES HA
E4E A&tk 4 594 FHA 34 B}
A 18A1001 A 404 Atele] 157 o] F7ALE o
© 2 MOS(mean opinion score, 3o A A=) 7]
Holl 23] A=A MOSHFE 5(FF), 44D,
A(EF), 2(EH), 1(IE) 59 58 THo=E H7t
Aok 7 HA dHolguol e 22X 2 7|9} AFEE
o] &2do] ¥3+H CSIQ(computational and sub-
jective image quality)[9] &7l BlolE{Ho] 22 127
o Fzx vt 29 216719 =8 HYE FAH
H, ZE HY 2= 832x480 =2 YUV420 &4
olal, ZF vty 9] Aol= 10x0|t} T3 F=x vy
L= 6714 A= FFMH264 / AVC &=, A &
Al 72X JPEG &=, Snow 42 Al-&3F Wavelet
QF= White Noise ¥ HEVC ¢=)7} A &5
194 100 Ale]2] DMOS(differential mean opinion
score, 2t's H+ o Aok ZF vifld g



1452 ZEDICNES ==2A M23& M125(2020. 12)

Table 1, Results of experiments

Database Method LCC SROCC
CF-SVRI2] 0..7753 0.7845
VF-NNI3I 0.7826 0.7937
COME[4] 0.7965 0.8072
Sports Video 3dshCNNI[5] 0.8031 0.8158
Database
3dshCNN(CBC) 0.8167 0.8254
3dshResNet 0.8312 0.8462
3dshResNet(CBC) 0.8537 0.8654
3dshCNN 0.8557 0.8524
CSIQ Video 3dshCNN(CBC) 0.8645 0.8731
Database 3dshResNet 0.8691 0.8786
3dshResNet(CBC) 0.8771 0.8856
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