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Saliency Detection Model for Stereoscopic Panoramic Images

Qiu Miaomiao, Chai Xiongli, Shao Feng”
Faculty of Information Science and Engineering, Ningbo University, Ningbo, Zhejiang 315211, China

Abstract A three-dimensional (3D) panorama provides a 360° perspective for users, giving them a strong 3D sense
of reality. Although researchers have developed a large number of algorithms to detect salient areas in two-
dimensional and 3D images in recent years, there are few studies on the saliency detection of stereoscopic panoramic
images. All available context information in an equirectangular projection (ERP) image which is used as the global
information is used, the cubic projection (CMP) image is used as local information, and global and local visual
saliency maps are integrated, taking into account the projection characteristics of the panoramic image and the CMP
image which helps to eliminate the distortion and frame effect caused by the top and bottom. In this work, the
proposed stereo panoramic saliency detection model is composed of two parts, i.e., color similarity and regional
contrast methods. First, multi-scale linear iterative clustering superpixel segmentation is carried out on the images,
and the color contrast feature map is obtained according to the color difference of pixel blocks. Then, the regional
contrast is calculated according to the compactness of spatial distribution. The saliency map is obtained based on
feature maps of color contrast and regional contrast. The final stereoscopic panoramic saliency map is obtained by
combining equatorial migration and fusing depth information. Finally, the results obtained are compared and verified
in the public stereo panoramic image database ODI. Experimental results show that the saliency maps obtained by
the proposed method have high precision, recall rate, and F-measure value, and the comprehensive performance of
the proposed method is better than that of the six classical saliency prediction algorithms. The proposed model not

only makes full use of the image information, but also effectively suppresses the complex background area, so as to
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obtain the saliency map that is more consistent with the visual perception.

Key words image processing; saliency detection; projection format; color similarity; region contrast
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Fig. 1 Illustration of projection format for panoramic image

3 WEVERI T ik

AR SCA 28 1 AU T AT 50 T 4 S TR R Y S

color s1m11anty

global saliency map I

map |

I regional contrast map

Mo BAAHEZRIF AN AT 2 B, RS TR R S Y 4
SR T S BT VDI TAE o o b I R P e
ZALIE A P IR GRAR R PR B AR T X

r— — A

|
@ez:sﬂ_p _*
el | I

weight window

. -
I fused saliency I final saliency
map I map
I disparity map

2 RSO R AR R
Fig. 2 Overall framework of proposed method

0810002-3



Rt

$£58%5 £ 8HI/2021 £4 A/BAEREFFHE

ST L BE TS A B G T TR BT O 3 R A
ERP #% A/ i A R 4/ ok i & 0. 5
57 A4 360° BRI 43 Sr TR 6 ANTH . 6 5K BIHRAE
A T R A e 2 A, SRS R 6 AT
XiF IV A i HE AT 3 4 5 A5 B ERP IR 4R R F)
360° 8 E h . feE .l A A 0 DL R 2R B
(CEI R SR IN ST EJL N
3.1 SREZUESERBEEGENE

N ZEHBE 28 48 1 5 AR L g — el A% A Al ) T
RV e M XS T AN SR B RS AR R . SRS
Oy 7 vk A TR Y 2 L A7 Bk v 2 0 3R 26 (SLIC) 55
BEUTAT AR G AR R R S i SE L R AR SR
F SLIC it Pl 4% a0 47 i 4h B, O 08 47 Pl 45 X 4R 431
LR X 157 5 % 20 26 o EZOT g el D R R 0 AR .
Cheng %7 BT B Y MR 43 50 7 1 2 3 T IR i
BRI TEB o E Bk m Rt s = A Mg £ HE
MR R B BCE AR T H 0. S F ik, A
KM T SLIC B 7 ¥k & B AR 47 o L 7
CIELAB i {623 [a] ) ] SLIC 53k $EUER £ 1%
RBYh, (k=10 eeesj KDL H K HEBRT
MR RS, RIETHBGRENK IR
R F IR R Z B R, Hoh, BE B i
A FE B (8, 22 S5 F0 A5 () BB B, T A BE B8 1 35 O vk 4y
5

D(c;»¢;) =

(L, — 1) Ha; —a )"+, —b)", (D
D(s;»s;) =/(m; —m)D)*+ (n;, —n)*, (2)
XA e Flle, 20 ) 2R AR Kb, M (9 BTEfH

s, Fls; ol RmBIEER Mh;, BZEMALE:a.
b}y CIELAB Bia5 [\ iy 3 ANl iE L & 51, va, b,
FoRBBE b, 78 Lab =8 A B2 AIE L
a;b; FRMBIRE h, £ Lab =4~ i 1) B (2 25 8]
Bsm,on, DR FERBIZERE b, BRI FRAE ;s m,
Fln, 3 FRNHARE R, B LARME ;D (e, ;)
Hh, Fih, WEE2ES;D (s, s, h, Mh, 1=
(] B 5

FEAS S5 v, 25 8 3 4 5 BB BT T BB B &2
e BETHE 5 oy HERABTE RAEARE R T 2 REE#BB
E

_ 1 «
S:§2K6<r,zr,4r>s ’ 3

XS AN REBERETWHMES" BB E
MO K AR R FEI R R i n) REEL,
ARICWE R=3:r HHIREWIGE. &N 300; @4
ZHME K S 1200,600,300,

K 3 S AR R B 1% LA B SLIC fE = A AR R
R 7 B 45 5% B 4 JE UL K =600 A, % CMP
9 6 TR R FIMEE R, SR ERWD R
MRARFEE FMGE T R EG h ka7t 55 %
B &2 R By s B A R T LR
TGRSR . R R A S A

AN SR TIE AT 38 2 P ARG I AT AR 4 A i SR B v
P N 3 Al LIE L Y K =300 B, SLIC X F
AE (14 43 B RIOCR J& = A ROBE s 7 1 {E 2 X6 T 4815
SEMNOEHTEEE SN KM, Fib, A0kt
T =B ER B HES S 0 E LR, a5
Y5 15 B N HERG I HL 3 A R .

B 3 SLIC X4 Jmy R i B AR 4 FI 25 21 .

() JU R B 5 5 (b)) K = 1200 BBIR R #1458 5 (O K =600 HBIR R 2 #

ZEHL (DK =300 AU 1R R4y #1425

Fig. 3 Results of superpixel segmentation of SLIC for global images. (a) Original images; (b) results of superpixel

segmentation for K = 1200; (c¢) results of superpixel segmentation for K = 600; (d) results of superpixel

segmentation for K =300
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Fig. 4 Results of superpixel segmentation of local images. (a) Original images; (b) six projection surfaces of CMP;

(c) results of superpixel segmentation for K =600
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Fig. 5 Original images and saliency maps achieved based on color similarity. (a) Original images; (b) saliency maps

achieved based on color similarity
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Fig. 6 Original images and saliency maps achieved based on local contrast. (a) Original images; (b) saliency maps

achieved based on local contrast
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Table 1 Comparison of performance evaluation indexes of different objective evaluation models
Metric GBVS RR RD CA TC SAE Ours
AUC 0.6767 0. 6094 0. 5810 0. 6084 0.6416 0.6843 0. 8158
CcC 0.6535 0.4292 0. 3506 0.4652 0.4778 0.7065 0.7446
KLD 0. 2988 0. 4476 0. 5000 0. 3734 0.4764 0. 2488 0.2321
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Table 2 Comparison of evaluation performance of ERP

and CMP projection formats

Metric ERP CMP
AUC 0.7665 0. 7750

cC 0.6434 0.6863
KLD 0.2680 0.2530
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Fig. 11 Precision-recall curves of different saliency models
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