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A novel local color transfer method for night vision image
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Abstract: A natural global color mapping method matches the statistical properties of night vision imagery
to those of a daylight color image. Thus the rendered night vision image appears to resemble the natural
target image in terms of color appearance and the reference image is not automatically selected. However,
the colored night vision image may appear unnatural if the target image’s global color statistics are different
from that of the night vision scene. And then target is not easy to be detected because the color of target
and background is similarity. Consequently, a new local color transfer method was presented. Firstly, the
infrared (IR) and low -level -light (LL) images were fused by using sparse representation. Secondly, a
nonlinear diffusion filter was applied to the gray fused image. The diffused image segmented by Kernel
fuzzy C-mean algorithm. Finally, the IR and LL images block were color fused by using color transfer
technology in the YCDbCr color space, where the Y component of the color image was replaced with the
fused image, which is a gray scale image made with multi-band night vision images. Experimental result
shows that the obtained image has more natural and realistic coloration compared with global coloring
method.

Key words: coloring night-vision;  color transfer;  image segmentation;  nonlinear diffusion

W #s HHH.2014-06-15; f&1T HHA.2014-07-20
HETB . L84 AAF-54:(1208085QF 115)
1EE B A7 . B (1964-) , 59 200, 1A 0l B FRENHE BRLG DBr Ty I BF5E TAE, Email: zhoupc2004@163.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


mailto:Email:zhoupc2004@163.com
http://www.pdffactory.com

782 4oh gk A2

% 44 %

0 5]

LLANPABACN RO B AR SR B 20515 3O K
GHEAT T AME R TUAE , il Rl nT LA 08 9 37
e PR R bR B RPN PR SR T I Ao g LA R
PR I RAE 50 2 (WA R K 5, kDB 5y
RAEAE R AR T NIRXE B AR AR5 5 37 57 B oF
FERW], AHRXE R @ R B 70 B3 2 I i T KL
FIE . Rk, PR AR @ Rl a SR T GRS H AR B
%5 Y B R,

2 58 9 25 T8 (8 23 [B] WS 9 MIT 35 il Toet J7
LRI DR @ 55 B A AR 50 i B 22 1 4K
RAREIBFI B B AR CUCR SR  H b o
B, ToetA B LB B AR AR5
(B R A A% 1B 2 22 D B L IR, 15 B0 [ AR
G AR R EHFRASTR R DX S i B 5
T AR 228K . Zheng UMt —Ff ) FH S 43
fift 55 A A BCRL IER R R fe Tk, (BB AR5
SO, A H T IR B ARR RS, 1 B3R
2 IFTRITFRI R . /N HEI T — ol Jay F0 B0 €5 AL B3 1)
R ORI BAZ 7 1 0 T 181 3 B ) M R

BEXr LR AP, SO R — MO R B IR SR
PR AL B Ik o e SR T TR R B9 7 1 0
LLAN 5 PO FR AT I BE Rl 5 5 R, e il 45 2R it
FTARLAEY TORER S B AR5 X o BRI 2050 5
e EMR ST B A% 3 s die e, A A B A9 K S b
ISR FRAE YCCr 25 6] ) 58 B 734, 45 B B AT 3 A
KR ORCR BRLS EIR

1 O5vEREEGRERE

H T EBLAN S HOCEGOIKE A, B Rk
T RS %, %5k K TR %05
SRR T EAE TR RS y e R ERIR A 58 &5
i D e R™(n<k) 5931 1] it {dy, dy, --- dn}(FR S JELF7)
LV & B A oy

a=argmin | a |, st ||y-Da| <e 1)

T S B TR 5% AR 4 WA SR ) i Ak 58 A
UL TRl G RO R O REAS B, R ] K-SVD 53
PV 2 i B T R 2 o8 & 7 D e AT DLAR B
GramSchmidt 53 75 145 2 21 40 AR %, 5 308 R x,

[l

17D TR B R o B, HREA IR y 7
S D TR R RN v, WAL RS
B Ty ] AR R o BB PP HEAT IR, M T
o 2 P A5 P 7 22 R L B T L U R M 2
SN, SRR T AR R

ye=argmin || Vxi(y-x1) |, + 1| Vxe(y-x) I, (2)
St BR 25 y—x, A y—x, Zh I AE T RS S A A
182 4 1 2 3] Wk, BTV g 5% 2 (AL

J T RO A, X I T A
Mr(PCA) ., Laplacian 4x 75 F1 B 5/ N A8 # (DWT) il
SO BT I, SRR 1 R . R HER L, PCA
Fill 2 7 P 0B B LB A TR T L S
BT 4 5 SR 7 T S I B 2 7 A

(a) LLAME R
(a) IR image

(b) LL 1%
(b) LL image

(c) PCA Rl &5 45 51
(c) PCA fusion result

(d) Laplacian fili & 45 3

(d) Laplacian fusion result

(e) DWT 4345 51
(e) DWT fusion result

() Scrp g
(f) Proposed approach

1 20405 OB IEMR K B il & 45 5

Fig.1 Gray fused results of infrared and low- level light images
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Fig.2 Image segmentation experiment

3 2 £ 50 5 O R A 23 51 R Be 41 4n 18] 3 (a)~
(d), JL LA 5 3OE 70 ) Y 9 3 55 68 58 2, R T H
4 5 ) 0 €0 A% 0B S VR E AT AR 0, 275 KR 2 B ok
Kl 3(e) F1(g) , 743 2R € il 15 1 45 0 531 O P 3 () A

- (9) 2F Kk 2 (h) 421 2 9%
e, R 3(F)F(h) A AG H — g %, 4 (9) Rreference image 2 (h) Segmentation? results
Z B M RGB #i {1, 75 [1] 45 46t £ YCbCr i 1,75 ] B 3 [ e (o
T FH AR B 32 78 J7 5 AR R Al IR 25 1 ’ Wt Fig.3 Image block coloration results
B 2(c) kAN Y 818 ER 2 8, Fe ) S A 4 1] RGB
B 25 I, B A0 S P B OO AR T TR 1R Vel 4(a) 1 (b) 43 514 5% JH 5 % SCER[3] FI[10]45 51
IREPEE 4(c) . RR ARG ER, S HEROE 3(e). 530 PRER

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

BEAUAR A AL B AR B 38 0 & 4% i SE ok 785

() 275 SCHK[3] Al & 454

(a) Fusion result by literature[3]

(b) 27 SCHR[10] k5 &5 R
(b) Fusion result by literature[10]

(c) 3crpak
(c) Proposed approach
(RN SERAE
Fig.4 Colorful fused results
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