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Algorithm for Enhancing Salient Objects in Color Fusion of
Night Vision Images Based on Spectral Residual

MENG Fan-long
( Jiangsu Key Laboratory of Spectral Imaging and Intelligent Sense, Nanjing University of
Science and Technology, Nanjing 210094, China)

Abstract: According to the characteristics of human visual systems, an algorithm for enhancing the
salient objects in color fusion of night vision images based on spectral residual is proposed. In the color
fusion process, the range of the salient object is determined by the spectral residual and the salient object
is located with a window of 5x5 pixels. When the mean value in this window is greater than the global
mean value, the pixels are located on the salient object. Then, the salient object is highlighted in red
color so as to enhance the color fusion image. The experimental result shows that the new algorithm is
stable and practical and is more effective in the enhancement of salient objects.

Key words: salient object; spectral residual; image colorization; infrared image

0 5% —HEBHF H RN RSB AR E G %

B WM A G TR R R, s AnE O “Eﬁﬁﬂ%ﬂﬁﬁ%%%%_fmmm
BHRCA RS, EEARM DAy  FARH T RREBINE R 1 2 EEEEg

B TROEMA SN @R g, op  WEBIER Y. Welsh S1AE Reinhard (951
BRI BTSN, RS B bR sy MBIk R — Sk, TE B T REH

]S, (M AR, ZOAMEMG 40 FE IR RE 18, J—Fd K B B R Ak 1) Fk P
%, AFFEFRIRG. ARMEans e hiE FARE T M KEREG LAk

. Levin

, H

RFWKEE, 77 A MANRGIEREE, AT FEEEERE2E LB B RS %E*HU, Iy

Wis H E5: 2013-02-10
TEEREAN: ZNE (1988), B, MAHEZEZHEA, ALHEE, TEHRIIEZAGAES BEALN,
E-mail:mfl6533891@163.com

http://journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VoOL.34, No.3, MAR 2013



16 AN

Ap 2013 4 3 A

EMNWBE — B0, X5k
AT HENKER L2 Bie, TELRE
BV AR EAL. Toet £ T HIAERKIK
MEBE a1, ST R E R B R
PN Sl

HMEBEARMES)E, B TEHRTERIE
@ik, ZLANERB BB . A XA il sk
ZRIEFE HAR I ik, R 7 —Fh A L
R R a B B BARiInik.
1 EEREHEA

Barlow 1) 4 2 2 AR U 4 Kl JE 0 &R 58
({5 B AL 72 5 AN R A5 B A ST R
PIMSE. B ARG £ AR R BRI A G
FHITREE. BRI ABEAGE, Hi
ANERFFERREIIRER. BRI 25T
E%%@ﬁﬂﬁ¢@% i LA R i R % 15 18 M Ak
20RO A Y

FELHEN, ﬁﬂﬁﬂ@%*@%ﬁu
1 H AR S R A5 B

H = H(I)+ H(P) (1)

K HD) yEGHREERS2MEER, HEP)
AIRHEREE Eﬁ%ﬁ*@%%ﬁ$ﬁ
M%ETU%F@%ﬁD . MEREEHITIR
M5 S E B RSB LR, LU@%&?JTE% H
PRfE .

1.1 log i
AR B RGBSR,
HURR A R RE AR DN SRR (1 2% ] A48 A A% e 3] 43 32
Metr &b, BHARTEZE A P BT B A 0 Se i e
FERFI AT R 2R B XA R0 VT DA SR A e it i

HZ H H ARG 2 [F] A DG Y m SR,

RO ARAZVE R B B AR E R G Re I i
AR, BAKRBRES N E R
EAE A(f) RN iy 23 A

E{A(f)} oc1/f (2)
G RREAR 1/ i

INFRARED (MONTHLY)/VOL.34, N0.3, MAR 2013

Xt — 1 B4R 1(x) BEAT A LI AR 3, e R Y
2% VW) 3B e 0 Pl AR T A e, TR R e L A i
Ja B R AE N

F(f) =S (2))| 3)
o(f) = plF(I(2))] (4)
Arf F AR R R B A, o | UK
RME, o ARERHAAL,
G X RAE BB, JE] log 1
L(f) = log(F(f)) ()

(a) JRIG IR

logHi it

0 20 40 60 BO 100 120 140
sk

(b) log i
B 1 A REAE I H A S v 55 il 4%
HE LARLES, log MZEEARFE 1/f 4

M. e log 3 L(f) = log(A(f)) H3RRE
‘.

http://journal.sitp.ac.cn/hw



F34%E, F3H

=

17

1.2 ERE
WIEE R, TRAE X

H(L(f)) = HU(f)) + H(R(f)) (6)

A HU®M) AREBRITRELR, HR(®E) AR

K EEE, /R A07PT 2R A 1 & H
5

N o

RESLIARM, EREEE I 2B EoR
h—2, log il & BA R LR B,
FIH R IR AR hn () X log HEBEAT VIR,
R HRBOE AR MR ITTRE R, Rk
T

U(f) = L(f) * hn(f) (7)

X, ha(f) AUWEEF T, ERMTHY nxn FFE

11 1
) 11 1

haf) = = ®)
11 1

Arfrnmlfr2, 3.
TR B R A B log 1 5 HITRE R
M2, TR

WERERAZE BT BEFEIRNER.
A b J2 m] DA A i ok 22 HEAT . 2 H AR A I Y 2
W HE .

A 2o o AR RSB Y 3 B 22 A L AT A L I
AR, fEASE] %S ] 2 A

S(x) =[S (eap{R(f) +io(HNI*  (10)

DR e ] AEL R — R PR, R R R R
BAEBRRXNBEE, ZEGKR N EEA.

http://journal.sitp.ac.cn/hw

(a) ZLAME 5

(c) 2.3 Hin L

INFRARED (MONTHLY)/VOL.34, NO.3, MAR 2013



18 AN

Ap 2013 4E 3 A

(d) &% Hind2H

B2 B3 Hnie

2 £ H AR
REETES TEBNEER, N TN
3 A v S B A ) 3 E AR Y T
A 3O i 35 1 AT Y R 23
1 S(z)>T

O(X) :{ N

BI(E R T=M(S(x))xk , HHt M(S(x)) K W%
B S(x) MKEBME, k NIMRE, ACERE
k=25, WFELA (1) 2EISE B3F B irniE
B, 4R 2(c) Bra. ER AL INEBR T 1% A
BB B FEERMIEEN, T H—HER
RAERTETHRX , &t EFHREEET
WorE. BhEE—NE D, B KR 5x5 14
2, YHE O REHME wrl, i) KRFLINER
WARYIE frr(i, ) B, 0 OME R S TFa5h
MEFRX, W 29 (d) iR,

3 %YUV/\EM@@ A

—IEREER Cxy) EAZFER, HZ
%l@%ﬂ HARE &R o RGB 2 A FHE] YUV 5

(11)

2 (6]
Y 0.299  0.587  0.144 R
U |=| —-0147 —-0.289 0.436 G
Vv 0.615 —0.515 —0.100 B

INFRARED (MONTHLY)/VOL.34, N0.3, MAR 2013

T YUV 25 6 i 225 B R A0 E AR R 2
I TN N B JBE P R AN T 22 %Tﬁﬁﬁﬁ
B ERBER AR, EHEE RGN R
il P A% K B AR 1Y 0 A TEEEHLH%?“
YUV 72 [ Ff () 45 308 18 BT 4 B A K BE 349 (B A 7 22
(W BE o A 5 R 8. 2 7% AR 1 AR 155 — 2L

O'w
FY (z,y) = —%[Sy(w,y) — pus]+ e
S

FY(z,y) = —S[SU(x y) — ugl+ pe
b

FV(z,y) = O_—CV'[SV(:L', y) — ug) + pé (13)
S

5)2]1/2
— w2

E;)2]1/2

(16)

]1/2
]1/2

]1/2

(17)

http://journal.sitp.ac.cn/hw



H34 %, B3N AN

A 19

A, Flxy) VERBEARMEER, Sky) A
BEBER, uc. oo HAZHEBRHEIE
MIT%, ps. os A RE QKRN EMITT
%,

4 ¥EVeEATHLEHART

WIE BT, BOtEBR SR EE, B
K& TR, VL3045 B IRr RGE I, (875 H
EEREGREGAME. B, BOtE®RS
NG RA R EAME, 7R 3 Ra &
K, TE— 18 ER H F i 2 B0 B R A 205
BiEE.

ERMEBREAREGLRET, HRERE
Helbhs, i TRERSERNKEERL,
2 P LA AR RO R AL, A X AN
B, AR TR ARa KGR RE BN
Jiik.

BLASEAR N IR(xy)
LL(xy) , BOEEHZ RN

(1) B BN LA R AT M LA 4, 45 %1
Hlog 15k, MIRFEE, XTLLoMEGR D B K
PEAT HARREL, BRI ZE B bR, mk 3(d) Br
N3

(2) MLLAMYOEIE R 4T NRL dE B, B

, WOEE R

(18)

(3) X F NRL i 18 B 5 19 fb A& B R, #% 0
(13) £ YUV [T ARG, aRihHEdR
A, 2 X (19) X S(xy) B9 V B IESAT B3 H bR
B, fRE R E M EIR Fxy) .

FY (x,y) =

255, 5(z,y) € &% HI7
\4
K228V (,y) — uE] + pbs, S(a,y) > Mean(S)

(19)

http://journal.sitp.ac.cn/hw

K, wl . o8 FRNSHEG VEERHE
I, pé . of AAREAER V EE

PEMTT 2.

HE 3 ATRUE H, B 3(f) MRCR BT
K 3(e) . K 3(e) FHIRBAKKRMBERSH
B ENBN, BARMERLRA . A3 Ir
Hil R BUR 3 B AR IR T B AR SRR B8
BE| TR R AL, 5B ARER S P0RA.

(a) ZL A& 5

(b) LB

(c) BROEH KR

INFRARED (MONTHLY)/VOL.34, NO.3, MAR 2013



20 . b 20134 3 A

RZEZES, ASCRE T 45 R E R R F
HARRTT i, AR E T HAR, Bk 7R AR
= ER R R,

SE

[1] Ruderman D L, Cronin T W, Chiao C C. Statistics
of Cone Responses to Natural Images: Implications
for Visual Coding[J]. Optical Soc.Of America, 1998,

(d) AN E A=k 15(8) : 2036-2045 .

[2] Reinhard E ,Ashikhmin M, Gooch B, et al. Color
Transfer Between Images[J]. Computer Graphics and
Applications ,IEEE ,2001,21(5):34-41.

[3] Welsh T , Ashikhmin M, Mueller K. Transferring
Color to Greyscale Images [C]. Computer Graphics
Proceedings of Siggraph, 2002:277-280.

[4] Levin A, Lischinski D, Weiss Y. Colorization Using
Optimization [C]. Proceedings of ACM SIGGRAPH,
2004:689-693.

[5] Barlow H B. Possible Principles Underlying the
Transformation of Ensory Messages [C]. Sensory
Communication. Cambridge, 1961: 217-234.

[6] D. Ruderman. The Statistics of Natural Im-
ages. Network:Computation in Neural Systems,
1994,5(4):517-548.

[7] Daniel L Ruderman. The Statistics of Natural Im-
ages [J].Network: Computation in Neural Systems,
1994, 5(4):517-548.

[8] Toet A. Color the Night: Applying Daytime Col-
ors to Nighttime Imagery[C]. SPIE 2003,5081:168—

178 .
[9] Toet A. Color the Night: Applying Daytime Col-
B3 BEHGEE ors to Nighttime Imagery [C]. SPIE, 2003, 5081:168—
178 .
[10] Toet A. Natural Colour Mapping for Multi-
5 é]:‘j: ‘i{'} band Night Vision Imagery[J].Information Fusion,
(LT AN 19 BOL 1909 7 £ MLt R e
1] BT, sttien, SEE, 4. LGS ANER
FREAREAGIRT [ HRERE, EFH A b0t B AT AR A
ZHEMEEESHEHSE 7. M THMKRKERSH ##,2008,28(1):1-4.

INFRARED (MONTHLY)/VOL.34, N0.3, MAR 2013 http://journal.sitp.ac.cn/hw



