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Color transfer method of luminance remapping
with multi-parameters

Zhong Hongyu, Yin Liju*, Gao Mingliang, Zou Guofeng, Shen Jin, Wang Xuan
(School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: In order to improve abilities of human vision for situation perceiving and the recognition rate
of the targets in gray scale image, a color transfer method of luminance remapping with multi-parameters
was proposed to colorize the gray scale image. First, the RGB color spaces of the gray scale target image
and the color reference image were converted to the YCbCr color space, in which the luminance value
and color were separated. Then, the parameters which depended on the number of columns and luminance
values of the color reference image and the gray scale target image were introduced. The luminance
values of the color reference image were calculated to ensure the color reference image and the gray
scale target image have the same range of luminance values. At last, according to the correlation of the
neighborhood, each pixel of gray scale target image was matched with the pixel of the color reference
image. The matched result was converted inversely to the RGB color space, which can represent a variety
of colors. The occurrence of color misinformation is decreased in color transfer method of luminance
remapping with multi —parameters. The accuracy degree of the color transfer is increased. At the same
time, the running time of the program is reduced.
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(a) Color reference image (b) Gray scale image (c) Method in reference [4]
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(d) Method in reference [20] (e) Method in reference [8] (f) Color transfer method in this paper
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Fig.4 Color image generated by different color transfer method for scene No.1
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(d) Method in reference [20] (e) Method in reference [8] (f) Color transfer method in this paper
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Fig.5 Color image generated by different color transfer method for scene No.2
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(c) Method in reference [4]

(d) 2% 3CHk[20]77 12
(d) Method in reference [20]
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(f) Color transfer method in this paper
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Fig.6 Color image generated by different color transfer method for scene No.3
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Tab.1l Evaluation index of gray scale image colorization

Fig.4(c) Fig.4(d) Fig.4(e) Fig.4(f) Fig.5(c)

Fig.5(d)

Fig.5(e) Fig.5(f) Fig.6(c) Fig.6(d) Fig.6(e) Fig.6(f)

H 7.87 7.85 7.78 7.88 6.85 6.86
ST 71.35 70.33 71.93 70.43 49.35 50.06
G 12.38 12.36 12.50 12.79 14.80 14.86

SF 27.20 27.27 27.81 27.93 34.10 34.25

6.90 7.01 7.54 7.60 7.65 7.66
46.14 39.95 53.84 54.55 55.43 54.49
15.64 16.23 7.01 7.01 7.01 7.02

35.13 35.79 14.84 14.90 14.83 14.91

0526002-6


http://www.irla.cn

asr Gk TR
www.irla.cn

% 5 3

% A7 %

U BMR R E BB EE G iR T MR A o a1y A2 4k
MBS B BE ST, P36 BE RO (B 3 2 A5 B R0
SN & AT (EARR SF R T B 2 ]
B S A TR BRFR | A )03 A0 RO, AR R B K
G O AT bRifE2E ST Kk T G h 14
F XS TR Y 0 B BCE O0, Fn i 25 0K K]
15 B 25 K, MG A5 AL B ] S s v 2 )N | IR
MASHMWRKNIZE FRHS RSB FH
) GRS AS KA, B 4(c)~(F) i (F) 7615 B Hi
H. “F3¥80 R G Fias MR SF A9 (E A L T & (c) .
(d) . (e)WIfE R, Al A 1 & 5 FII&l 6 v 4% (F) i 1
FEAG B H E R G FlEs [|] 4 % SF /& L )
20 H A A (K, BEET I EG  & AE B 2 i &
HREU LB BRSO B RE R 1 &
B =gl g s I (F) W B 1 i 2518 ST | v, B HH =
20 3 55 v (F) EHR SR 8, 38 DA B 43, S
rh g A% 338y A 3 A PR T AN MR RSOR B, i
G A BB LA

4 &

SCHFE S AT BT B AT B Sk i S L,
T 2SR S EMS W E AL )ik, PRIE TR
0,27 UG UK FE H AR B 52 BE (8 B A AR ] 19 23
DV, RRICE 5] A B H 5 VTR 3R 22 317 kb
BLRE T RASHER S K E H iR KRS R T
(8 A P Wi/ T A B R 22 A S Y K R
HirEG B E n G SHEIGR, Chid i T
AN T B30 0 25 18] /) R AE o 1 D5 AT B0 €0 A% 33 T 32 vh ok
FH RGB i (5,25 6] 5 4. 2] waB 25 ), 38 8 T4 4% fin
B Tk UL R s 5, Hoh — M8 K S i RGB 2l
0,55 (B e 5 3] vap 10025 18] 1 TH 57 30 2 ol 5 22 18
WA, 12 WL 3 R $E®, WHES, i
B RER TR F s raE, SCh R T RGB B
0,55 [8) 5 . 8] YChCr B (625 [8], N A7 76 % s 57
WD T s B, R S AT I R R R A ke T
18.2%., [mlH}, S50 45 SR 2 B, I FH SCh B € A 58
PSRN Ak K B ARG R BRSO 51 A
SR, B R R A [ e, 48 8 T IR X &G B
T (R TR R R 37 5 1) B

SE .

(1]

[2]

[3]

[4]

[5]

(6]

[7]

(8]

(9]

0526002-7

Smith M 1, Heather J P. Review of image fusion technology
in 2005[C]//SPIE, 2005, 5782: 29-45.

Jin Weigi, Wang Lingxue, Zhao Yuanmeng, et al. Develop-
ments of image processing algorithms for color night vision
[J]. Infrared and Laser Engineering, 2008, 37 (1): 147 -
150. (in Chinese)

S, EWRE, RIRWT, 5. R AR A B 0B
R[], 204580 TR, 2008, 37(1): 147-150.

Cai Tiefeng, Zhu Feng, Hao Yingming, et al. Pseudo -color
processing of gray images for human visual detection and
recognition [J]. Infrared and Laser Engineering, 2015, 44
(S1): 213-219.(in Chinese)

SRR, AN, SRR, AT 1) A HR AR I ) K L P AR
TR AT R[] LLAN 5306 T A, 2015, 44(S1): 213-219
Welsh T, Ashikhmin M, Mueller K. Transferring color to
grayscale images[C]//Proc ACM TOG, 2002, 20(3): 277-280.
Li Guangxin, Xu Shuyan, Zhao Yunlong, et al. Fast color
image fusion based on color transfer technique [J]. Optics
and Precision Engineering, 2010, 18(7): 1637-1647. (in
Chinese)

ZE, WITA, BBk, . B LR RN PGEE @ E
15 RhA ], e K% T/, 2010, 18(7): 1637-1647

Yin Songfeng, Cao Liangcai, Yang Hua, et al. Color contrast
enhancement method to improve target detectability in night
vision fusion[J]. Journal of Infrared and Millimeter Waves,
2009, 28(4): 281-284. (in Chinese)

BRAAWE, B R, AR, 5. SRS RS B AR AT BRI Y
B X LB B SR vk [J]. ADAR 5 =K 2 i, 2009, 28
(4): 281-284

Xue Mogen, Liu Cunchao, Zhou Pucheng. A novel local
color transfer method for night vision image [J]. Infrared
and Laser Engineering, 2015, 44(2): 781-785. (in Chinese)
BERCAR, XUA7 R, JR . 32 W0 I 5 Jm) 3 B0 £ 338 0 3],
LT AN SO TFE, 2015, 44(2): 781-785

Li Chengli, Shi Junsheng, Wei Li, et al. Color fusion of
night vision image based on color transfer and target
enchancement[J]. Laser and Infrared, 2016, 46(5): 607-611.
(in Chinese)

L, ARA, BA, AE. R T AL H AR R i
MEMGE AR A ] #ok544h, 2016, 46(5): 607-611
Wang H K, Wu B, Zhao Y, et al. Pseudo-color based visual


http://www.irla.cn

% 5 3

asr Gk TR
www.irla.cn

% A7 A

[10]

[11]

[12]

[13]

[14]

method of sonar detection [C]//2011 IEEE International

Conference on Signal Processing, Communications and
Computing, 2011: 1347-1358.

Qian Xiaoyan, Zhang Tianci, Wang Bangfeng, et al. Color
night vision algorithm based on local color mapping [J].
Journal of Image and Graphics, 2012, 17(5): 90-94. (in
Chinese)

Bohilie, skRZE, T, )Rl Bia B % G s
] T EEREIE %R, 2012, 17(5): 90-94.

Zhao Yuanmeng, Wang Lingxue, Jin Weiqi, et al. A color
transfer method for colorization of grayscale image based on
region histogram statistics [J].
Institute of Technology, 2012, 32(3): 322-326. (in Chinese)
U, TS, &MIL, 45 T X E 7 B K
MG @ AL 3 i [J]. 6o 3 TR 2% 24, 2012, 32(3):
322-326.

Transactions of Beijing

Hogervorst M A, Toet A. Fast natual color mapping for
night -time imagery [J]. Information Fusion, 2010, 11(2):
69-77.
Hogervorst M A, Toet A. Improved colour matching
technique for fused nighttime imagery with daytime colours
[C1//SPIE, 2016, 9987: 99870J.

Hao Guiging, Wang Bingyang. Color reduction method based
on the RGB color space[J]. Foregin Electronic Measurment
Technology, 2016, 11(35): 24-26, 41. (in Chinese)
MR, FokiE, —F3T RGB Hi 58 8 /A (&% i J5i 7

B[I]. AN I R, 2016, 11(35): 24-26, 41.

[15]

[16]

[17]

[18]

[19]

[20]

0526002-8

Huang Guoxiang. RGB color space and it’s application[D].
Changsha: Central South University, 2002. (in Chinese)

B [E1F. RGB B o %5 ] h Hw R [D]. Kb: hER
£, 2002.

Liu Rongpan. Application of global fuzzy C -means
clustering algorithm in color transfer between images [D].
Guangzhou: Sun Yat-sen University, 2009. (in Chinese)
XK EE. AR C- 3 (E R HILAE AR T # ik i
[D]. "M i R2%, 2009.

Neelamani R, de Queiroz R, Fan Z G, et al. JPEG
compression history estimation for color images [J]. IEEE
Transactions on Image Processing, 2006, 15(6): 1365-1378.
Reinhard E, Ashikhmin M, Gooch B, et al. Color transfer
between images [J].

Applications, 2001, 21(5): 34-41.

IEEE Computer Graphics and
Xu Mingwei, Li Yufeng, Chen Niansheng, et al. Coloration
of the low light level and infrared ilmage using multi-scale
fusion and nonlinear color transfer technique [J]. Infrared
Technology, 2012, 34(12): 722-728. (in Chinese)

TRERRT, ZRARNE, B, 4. ZRER G 5L B as
RO S A ANEG e [J]. oA ER, 2012, 34(12):
722-728.

Chen Qian. Improvement of Welsh’s gray image coloration
arithmetic [J]. Journal of Wuhan University of Technology,
2009, 31(22): 151-153, 159. (in Chinese)

WAl . — RO Welsh K BE EGOR 68 A0 33 125 3], i3
T RS54, 2009, 31(22): 151-153, 159.


http://www.irla.cn

