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Light-Field Image Quality Assessment Based on Multiple
Visual Feature Aggregation

Zou Zhuocheng, Qiu Jun, Liu Chang
Institute of Applied Mathematics, Beijing Information Science & Technology University, Beijing 100101, China

Abstract In this paper, we extract visual features from the spatial, angular, coupling, and projection domains
considering the spatial-angular coupling of the plenoptic function to propose a nonreference method for assessing
light-field image quality. Natural scene statistics (NSS) features of the central subaperture image are extracted in
the spatial domain. In addition, macropixel and grayscale co-occurrence matrix (GLCM) features on epipolar plane
images (EPI) are extracted in the angular and spatial-angular coupling domains, respectively, and local entropy
statistical distribution characteristics of the refocusing maps are extracted in the projection domain. Then, multiple
visual features are fused to form the visual feature vector of the light field, and support vector regression (SVR) is
applied to train a scoring model. Thus, the light-field image quality assessment method based on multiple visual
feature aggregation is established. Experimental results show that the proposed method shows consistency between
the light-field score and subjective score.
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image at focus position a =1
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Fig. 10 Box plots of each index distribution in 1000 trials. (a) Results on SMART dataset;

(b) results on Win5-LID dataset
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Table 1  Performance comparison on SMART dataset

Method PLCC SROCC  KROCC RMSE
PSNR 0.6514 0. 6883 0.4839 1. 6366
SSIM 0.7180 0.6492 0.4623 1.5013
MS-SSIM 0.7578 0.6927 0.5498 1.4178
FSIM 0. 7007 0.7398 0.5361 1. 5389
VSI 0.7687 0.7726 0.5661 1. 3796
VIF 0. 5496 0.5078 0.3417 1. 8020
VSNR 0. 3659 0.4248 0.2798 2.0076
MDFM 0.7392 0. 6468 0.4515 1.4528
LF-IQM 0.2998 0.1222 - 2.0579
LFG-LFC 0.8276 0. 8246 0.6258 1.2108
Proposed
method 0. 8901 0.8711 0.7074 0.9246

T SMART %4l € HEl AT 4 A R I
O L R TR G T 4 O 3k R 5 RB N B 2 1 R |
i 68 7 Win5-LID ¥4 4 bt gk 47 [5] B /9 X L 53
Br. IR 2 A LI . BT 7 AU AE SROCC X A~
80 EAE R LE-QMLI Z fif DL R BLAL T, 02
PRI T SAT I 1 e 4R AE A MLT _E 9 i E 52

THo A0 AT 5 [R) B 2% 5T 2 R) 3R AR R 3 i R I
T34 aE R 1.2 A B, A Al 48 BR  RMSE 3X A4~
FEARTEP B 2R, FEER N
SMART %4 4 h i 6 G 88 e L & B B
[¥1] f4 BB {2 25, T Winbs-LID H 4 48 vh 2 3 7 3¢ 2k
BOBRER, XEBERROAES SFEAE TR AR
WA 2 WA s Ol T RMSE HH5 43 A4 1 00 i Fn
FWAE 2 F 89 2. 1 SROCC, KROCC il PLCC
TR R TONAE 5 3 UL 2 (8] A A e X R
A 28U, Jr AR — 77 35 /) RMSE £ A 51
TEPHEST K,
# 2 7€ Win5-LID 48 4 L B PEREXS L

Table 2 Performance comparison on Win5-LID Dataset

Method PLCC SROCC RMSE
PSNR 0.6189 0. 6026 0. 8031
SSIM 0. 7596 0.7346 0. 6650

MS-SSIM 0. 8388 0. 8266 0.5566
FSIM 0. 8318 0. 8233 0.5675

VIF 0.7032 0.6665 0.7270
VSNR 0. 5050 0.3961 0. 8826
LF-1QM 0.4763 0.4503 0. 8991
LF-QMLI 0.9038 0. 8802 0.4147
Proposed method 0.9389 0.8698 0. 3655

BRI Z A1 s R T 43 A 4% 0 43 AR R X B 5 T Y
S 76 TG A 00 B b 43 ) 6F 45 35 43 R AF £ B 3F
TS, g5 Rk 3 ian., £ SMART #4E 4 -,
EPI (55 HE 2 | Fppy | 3¢ B A UF 5 i 78 Win5-LID %%
P R R P BRI, X FE
ZLH T SMART 048 £ 0 AL B8R & T 57
AW R, Win5-LID & HUE A& T o (] & 43 41
RGN Je s T OIS i W s R . G s R
REZHE B 538 4 B EE X RT A ML /5%
MK, S B SMART B8 4 13 4 35 43 45 iF 3%
2% . EPL I BYRRAE7E A 5008 4 AR A S i 3%
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Table 3 Performance comparison of different features on SMART and Win5-LID datasets
SMART Win5-LID
Index
‘FCV ‘ ‘FVILI ‘ ‘FEPI ‘ ‘FRI ‘ ‘F(‘V ‘ ‘FMLI ‘ ‘FEPI ‘ ‘FRI ‘
SROCC 0. 6487 0. 3596 0.7252 0.4913 0.7246 0.7776 0.7878 0. 8189
KROCC 0.4766 0.2474 0.5415 0. 3439 0.5522 0. 5950 0. 6040 0.6382
PLCC 0.7091 0. 4495 0.7526 0.6712 0.7678 0. 8008 0. 8643 0.9030
RMSE 1.4633 1. 8670 1.3958 1. 5486 0.6727 0.6245 0.5254 0. 4465
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