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Saliency Detection for Stereoscopic Images by Considering Stereo Visual Comfort

ZHOU Yang, HE Yong-Jian, LIU Xiao-Qi, TANG Xiang-Hong, YIN Hai-Bing

(School of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: In view of the fact that the previous saliency detection models fail to fully consider the effect of stereo visual comfort and the
distribution features of disparity values, a saliency computation model considering stereo visual comfort is proposed. In the extraction of
color image’s saliency, the model first segments an input image into super-pixel regions by using SLIC algorithm, and merges the regions
according to color similarity among adjacent regions. After that, the computation of 2D image’s saliency is conducted. In the computation
of depth saliency, the model first preprocesses the disparity map, and then a regional disparity contrast-based saliency analysis is applied
to compute the salient region of the depth map. Finally, the stereo visual comfort factor is embedded into the fusion of the 2D saliency
map and depth map to obtain a final stereoscopic saliency image. We evaluated the proposed model for stereoscopic images with various
scenarios. The experimental results indicate that the proposed model outperforme existing saliency detection models, yielding an 85%
precision and 78% recall rate. Moreover, the saliency region distributions fit well with the human binocular visual attention.
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Fig.1 Framework of saliency detection for stereoscopic images
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Fig.2 Examples of saliency detection for 2D image
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Fig.3 Detection of depth saliency map
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Fig.4 Saliency detection of stereoscopic image

B4 SLAREG 0 25 VEAS I 45 2R

3 XBWERESH

3.1 MERSEGR M 5
Y BAEA ST AR R A R, FATTR A T Middlebury 2005/2006 744 B4 BiE £ i 10 4R 8, Hid,

© PEBEERKCEIFR  htps/www. jos. org. cn



JAE S A S ARATE B 0 AR B E A 7

X 10 H -G N = N5 H -G N ERAE S A F. 5 46,18 K H Lovebird. Café. Pantomime . Balloons Kendo
Champagne_tower. Ballet Fl Breakdancers iX 8 ZHAN [F]37 5% T () 324K 7 41 R 47 SE 50 B Lovebird SZAKFF 5]
B 1% R = A3 5 o, Hopth 7 51 B 3 R = N 35, 1 Kendo. Café. Breakdancers 1 Balloons J¥ %1 B {5 13 ¢

RT3 BN AR R B2 P BT AN B M (ground truth) LA SCE Jeit 4 A [B] 2% K F SCHR[20] 10 77 46 F A6 7
ﬂiﬂéﬁi‘fﬁﬁil’éﬂgﬁmﬁgliﬁﬁ?ﬁ,/ﬂé* RETEAE bR 2528 4R B v X 30N W3 MR ) X380 AR JE AR 20 o ) 2k
AT L AN B AE B ST 06 SRAT S AR B R D R AT R 4 A AR R R D 5 4 AT IR N AR AR ) 3 X
HEATAE O, 50 B AN YR A A v X 338, B )5 A8 A Photoshop R4, Je fR 48 2 1017 K15 2 325 X 3 A7 B b 1 2 38 X, 599
FG B 52 VE VRO BEAE &L IET 5 TR N8 o3 SEAR 51 AR R 825 2 i o ]

(a) Lovebird (b) Café (c) Ballet (d) Breakdancers

Fig.5 Some saliency benchmarks of the stereo images
KI5 B8 SEAR 51 R 1 525 1 v 1

3.2 ENMMEELLE

T BIEAR SCHE A 2 PR AR TN SR A M RE, AT T 5 R R B B R R b 3 R T T VA AT 1k RE
L, e 140 /& Zhang 25 N H ) SUN LA Guo 25 NP H ) PQFT Bi%! . Achanta 25 APHEH ) FT
% Harel 25 N HI¥) GBVS B8 DL K& Wang %5 A2 Hi ) Jun SEARK AR RS

NOICHIE 6 Dy b i 2 P IR A B AN AR S5 vk (1 S 2 T 45 SR g B L RS T BE R BRI B 6(D)
FT7R i) SUN ASE Y B REAS I L i 255 Wk DA K W 4 1) 3 25 60 R A P AEL 50 AR A M ofs 2285 ™ J H K B 6(c) BT
ANH PQFT TN AR A I e R BUHN t H AR 146, 55 2 DX L AR ] 6(d) P i FT AR SR IS AT S AR,
HLRETH B BB R fR) — LB 0 75 TP AT A5 15 52 255 DX SR AR A5 T (E A7 £ 5 25 DXL . B 35 WA sE B A ik i
P 6(c) T 7 ) GBV'S FMI AR 71 S B A I8 25 [X 45k AT N SRAI R R P8 10 €6 % o8 2 %of B P L ) 3t 77 3R 45
50 e R 5 P T AR SR P A Y R AT 2 2 [ S 285 P R (2 A 2R 1 S 355 ) AR A 5 R R R AIE Y A 15 BAR
GFH N B 6(D TR Jun SEAK S35 RS I ASE TR E A8 5 RS AR R D S 2 VA U AEL RS Wy T AR VR P S
I 77 T A A 38 T T B A 22 Bk S SR TR VA A O R 23 H bR 5 1 B 8 3, I 7 VR k3 PR U ) v A
P T K R 22 DR )t T DX 3t 3 17 v 1 S 3 M L A ST 4 B 2 VR T B b IR B R S AR AT BT I
o L AN G R 7 R RS AR SC AR R L AR AR R S S 2 R 6(g) TR AH EE T B IR TR T AR SCEVE
FE ARSI Ik A5 o (5 I 25 R8 T R 2R R AE A3 A o R B R B B DA R ST A AL i R 3 B A5 2 A ST AR i SRR R R 3R RS L
JIT LARE % SE AERA M T 55 L ST A AR D 2 2 X R, S 45 R e 5 N IR A ST AR 3 DX I PR R L0 ) — B

3.3 B MRELLE

N T 38 % MR LA ST 5 1 5 H A A TR ) S AR PR AR B 25 P T 1k R, AR SR HE TR 3% (precision) .
[8] Z (recall) & £ A PP 48 bR (F-measure)iX 3 i Y B0 114 o I 2 AT PP A4, 2% B A B O T 5528 50

Precision = Ui (12)
TP+ FP
Recall = i (13)
P+ FN
2 ..
_ (14 fB7) x Precision x Recall (14)

[ x Precision + Recall

© TEBREEEEIEDT  htp/ www. jos. org. cn



8 Journal of Software 3434k Vol.28, Supplement (2), December 2017

Horp TP ZR B R mAn T 825 X H AR AE T 0 ) 15 58 25 DX AR 3K A FP 3o T 3R 8825 DX i 132 40 O
FEXIIGRA BN FoR AT 88 3 R 1) A 838 IR R A 2808 2 R i v o 4 B
IMEAR/NEC0.3.

(a) MR E1E (b) SUN (c) PQFT (d)FT (e) GBVS (f) Jun (g) ACHD
Fig.6 Comparison of saliency detection results of different methods
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