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Rapid scene registration method based on visual saliency

Chen Shuo, Wu Chengdong, Chen Dongyue
( College of Information Science & Engineering, Northeastern University, Shenyang 110004 China)

Abstract: Visual saliency is a type of visual feature simulating visual attention selection mechanism in biological system,
and has better robustness and invariance. A rapid scene registration method based on visual saliency is proposed in this
paper. Firstly, the method adopts amplitude modulation fourier transform to construct saliency map; then rough location,
pre-selection and reliability order of salient points are achieved by analyzing the extremal properties and information richness
of saliency feature; morphological operation is used for salient scene region growing and merging on the image. On this
basis, SSIFT algorithm is proposed, which can largely reduce the computational cost of scene registration. University of
Southern California scene dataset is used to test the presented method, the experimental results indicate that the method has
good invariance under image scalings, rotations, translations and lighting variations. Compared with classical SIFT
algorithm, the method works at higher speed and has higher recognition rate.
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Fig.1 Framework of rapid scene classification based on attention selection model
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Fig.4 Comparison of adaptive and non-adaptive methods in three-dimensional space

Wb Rk, woi s - WORME - AR 1K
B ssl AREERTP R EFERT, R
v BfE B SO

H(v) =—2pi log, (p;) (4)

K, Ky j‘]é%é'{xl sXp 0t ,x"} EGE xX; EV ) ARk
RN po=p(x) o B8 BB S 5 AT BB Ak
i MR R K ARJE I 9 [0, 255 1 41,0 ~ 255
PR FEAR N 256 A BEHLF A, B AT A [ K 1 15 R
TE PG b & BE AL LAY, S A A 302 R B S i
BB EA KB j A5 3R TR R B R
pyo PBIEZE 7 o RLBUK T2 90 4R & B9 EL RS P 2 8
R T EERAR R 7 2 5 B R, DY AT LUK 1814500
A T8 s ¥ DX IR A EOIR 8 9 RUBE o AR 40 i T 412 Hi
AL e 25 P, AT LR R S 25 R A PR R i N
AN R (E R A X R T i e B Y I 3 AR
WA @ PR R Y XA 1 5 (a) T, 21 48 [ AR
205 AR AL RE Y A, X R R SR X T R R
PR AL BOR I A B

A DI 2 SR s 1 JEL AR R 25 8 R R A D 1%
25 R AR B i bR o o T TR R AR A
51 SRS 1 5 T AR B 1 3 ] T 4 I 2 A DA ARy
I A 7 15 2% 2 (] 5 {HL R i JBCHH o A9 ik 2 I 25 A8 H
AR HAT S i T4 oy, A I 5 22 0 3ok 2 {25 i ik
— i 0k LU i AT B RO RIS BB . SRR
I 51 SR ok 8 = i R AT 07 328 O ML 07 S 3 3 5 IX 3
Heb AL E, EEGE S DUT 3 A A0 PRk S BRI

1) HR 4 0 25 B 4 B b 25 161 o JRy A (S AR A
0 = {(x,y) | (x,y) = argmax({(x,y))} (5)
(x,y) € ®(x,y)

A, @ (o, y) g2 BL (o, ) S e 1Y JR) 3 DX B,

I(x,y) 72k (x,y) B R
2)RIERBER O R EWE © L BRI
E(x,y) MR8 E(x,y) XES O iy 5 3547 5 5 HE
7L B PSS
P(x,,y,)
P(x.,y,) = el(gg}glgalzﬁ(E(x,y))

argmax (E(x,y))
(6)

i—1
(x,y) € ®,T =.U X,

AP (x, ) RIS PR 1 ATEE P (x,y) b
Gt PR i A TER (> 1),

3)FERE A PRI N A A B2 1 5 5 X
B L

P T {08 T A9 S 490 30 DR £ 9 i
FRVE L DR T A 5 15 7 — D B 7 A ) L S 1 1 £
KRR BRI .y TR 7 19 I DR R
TV B B (L5 M A R E DG 72 OS5
JRORE S 7 9 B/

® = argmax(E(®,)) (7)

S IEIEE 3 x3 5 10 x 10 25K 1 (9
A AT D, TR He W 10 55 5 X
S AR 52 S S S (b) R 20
AR I T O AW BRI BB L AL T DA
3 [ B0 P A T o 3 PR 4 1 ke 2 M0 K



57

R 26 - B T A B 2 2 R AIE 1 DR 37 B G 9 7 iR 1245

B, Hrp @ B5 x5 KI,N J 50,

(b) EEFHLI %
5 A% DO AR T Ty 1 HE

Fig.5 Comparison of salient regional center detection methods

(a) 2T LS

2.3 BEENHEREBEMRFERR

T 10 50 SR $BCHY (2 3 A 37 53t XK
ey, 1T R ZE A XA L A AR N X S
(3 5 DXCIR AT WE B G AL, 1% B8 o T x4 A0 IR
K 5L :

(a) JZEEH R I

b) EERSER

1) FI FH B 25 2 B ik B3 6 3k 28 88 1A ot 55
HEAT R M i B, 45 S AH N7 1 PRI DX B, i 2 DXl 22 [i]
SAFTEIEI IS, XA MK R BN B IR 4 1/40;

2) X i 38 1 DR HEAT G O F A9 3 1) TC % i
ININZHE B AR R 5 3 DB, 4 Ok TR BN
LRI

3) ARG b — 25 v AT 20 E P R b
() 37 55 DX B AT 38 5, D 4 38 0 e ) 2 AE 05 A — R
P&l rh G DC S X8 5

4) N3 5t I 35 X B B SSIFT FRAE

K6 T 7 o i 1Y 3 5 X SE 7 45 R oR i, 3
RS R TR — g5, Al LA BE A 55k A8 1k,
ER TP N At B 18 e e LA e RUBE 85784k 5 X
TR R B 0 MR, B35 04 37 57t X el 07 45 2R B AR
— 3o DX A R A R DS TC AT LK G D T X
Sl ) DX ik R A, DA T A 200t 2 5 A G T A 2003

() EHAR I

K6 2 37 5 DXCBUE f

Fig. 6  Salient scene regions extracting
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