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No-Reference Stereoscopic Image Quality Assessment

Based on Wavelet-packet Decomposition
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Abstract ; Stereoscopic image quality evaluation is widely employed in the field of stereo image process-
ing. Based on accurate resolution of wavelet-packet, a novel algorithm for no-reference stereoscopic image
quality assessment is proposed. It evaluates stereo image quality via fusion map, which consists of cyclope-
an map and difference map. First, the stereo image pair is decomposed by wavelet-packet, and afterwards
the decomposed left and right views are fused to obtain cyclopean map and difference map based on the
principle of binocular rivalry and binocular suppression. Then, Natural Scene Statistics (NSS) features
and information entropy are extracted on the fusion map; besides, the structural similarity feature is ex-
tracted by taking into account the internal relations between the left and right views. Finally, the Support
Vector Regression (SVR) is used to establish model between the perception features and subjective scores,
which can predict the objective evaluation score. The experimental results on LIVE 3D image databases
show that the proposed algorithm has high consistency with the subjective evaluation results, and it out-
performs state-of-the-art stereoscopic image quality assessment algorithms and is in accordance with the

human visual perception characteristics.
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Fig. 1 Diagram of proposed algorithm
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Fig.2  Diagram of stereo image fusion
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Fig. 3 The divisive normalized histogram in fusion map
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Fig. 6 Scatter plots of objective evaluation
score versus DMOS
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1 ko AT R — 2 R PR R B — AR
UE . 43 37E LIVE Phase 1 fil LIVE Phase 1T (4§ J#
R U A R T o EE 9 R 806 60040 .4004
2070, SR J5 T B AT YIS [l A SR S 0 e 2445 5|
# SROCC.LCC #1 RMSE {513k 4 fr~. WFE T
LA H Bt A I 25 B8 L 4] 1 3 K, LCC i SROCC

{0t 5% 354 RMSE {5t B 2 W/ . 3F 1 14 B ik
He . BV I 25 48 TR % L 49 40 % L LIVE Phase
I B4 % LCC{EHgEL ] 0. 938, LIVE Phase 11 &
(% LCC (H b B3k 5] 0. 934, [ I . 4 S0 55 3 X I
Y58 /NI A SRR LA B 1 15 A
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Tab.3 The performance with/without structural similarity

Bt e B AR L i
. A
* I e SROCC RMSE
. b 0. 947 0.933 5.225
LIVE 3D Phase I 4 0.956 0.943 4,783
% 0.948 0.938 3,497
LIVE 3D Phase 11
3D Phase H 0.955 0.945 3.292

F4 FRNZEG TR

Tab.4 Performance comparison of different training rations

EF

WO LCC SROCC RMSE
H Hel/ %
80 0.956 0. 943 1.783
, 60 0. 948 0. 937 5.216
LIVE 3D Phase T 40 0.938 0.926 5. 698
20 0.918 0. 903 6. 510
80 0. 955 0. 945 3.292
60 0. 947 0. 939 3. 620
LIVE 3D Phase
LIVE 3D Phase IT 40 0.934 0.926 4,012
20 0. 894 0. 880 5. 050

3.5 EFESW

VAR BT AR R R e A E
NI PSR AT 1 I R Sl s TRk
1€ LIVE Phase 1 [ AbBEAE5K K] R 19 F- 34 FE BT . 303k
SIS 5 8 Windows 7 64 i, CPU & Inter Core
i5—6500,3. 20GHz, N7~ 8G RAM, % 4 Mat-
lab 2014a.
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Tab.5 Time complexity comparison on LIVE Phase 1

Bk T 25 BB AT ]/ s
MS-SSIM.?] FR 0. 286
Chen'*] FR 35.712
BRISQUES?] NR 0.117
A NR 0.513

1022 B TR & 2% LA Chen”  513%
7 A B T AR 2% B 5 5 — T i RO MS-
SSIM™ 1 BRISQUE™ #8 % A % JEAT ] 37 AR BE A
B BRI 26 g bl (R PR B A 25 I AR 3¢
v B th AR 2 2% B T R A RN 2 A REAE
SREL, T LAE AR T 1 3% (g Ak T Chen™ B3k,
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