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Decolorization with contrast, color consistency and grayscale pixel preservation

Wang Xun, Luo Tingting, Liu Chunxiao, Peng Haoyu
School of Computer Science & Information Engineering, Zhejiang Gongshang University , Hangzhou 310018, China

Abstract: Objective In theory, color-to-gray transformation is a process of dimensionality reduction, thus making informa-
tion loss inevitable. Therefore, the goal of decolorization is to use the limited gray level range to preserve as much informa-
tion of the original color image as possible. Researchers have proposed many related algorithms. However, the algorithms
fail in the simultaneous preservation of the local and global contrast, as well as the contrast, color consistency, and
grayscale pixel, of the original image. To solve these problems, we propose a new approach that can maximally maintain the
features of the original color image. Method To preserve the structure and local information, we use a bimodal Gaussian
distribution, followed by the difference between the pixel and its neighbors, to construct the error energy function. For glob-

al color consistency, we use locally linear embedding to build the energy function, which causes the same color pixels to ex-

kS E #A:2014-09-04 ; & 5] B #9:2014-10-20

ESTE : FFBHE L3RI 435 [ (2014BAK14B01) 5 [ 5% [ 4B 5L 4 15 [ (61003188 ,61379075,61170098 , 61100137 ) ; #iiT4 [
SRBLA AT H (LY14F020004, 71101243 ) 3 @i V145 2 s BHLQUE AT AT H (2012R10041-15) 5 § 71 TR K 257545 AA 4T H (QZ139) 5 b
UL A LR KA M I SRR AR G0 [ 8 i SR IR 3 PSR 42 00 H (BUAA-VR-13KF-2013-3) s WiVLAE HL 15 55 S50 f5 B BOR B A S 5
W4 H (2011E10005) 5 #7488 A A 311591 B (3070JQ4213062P) 5 #i11 f K2 0F 58 AL BHE: A5 51 H (1120XJ1513171)

FE—EE/ N EM(1967— ), 5, #2006 FTUHLRF AR TEHR: S EAR LGS0, T2 58 GO HH LR 2 R0
B e (s BAAH S AT AL, E-mail: wx@ mail. zjgsu. edu. cn

BEVEE  XE B, E-mail ; cxliu@ mail. zjgsu. edu. cn

Supported by: National Key Technology Research and Development Program of the Ministry of Science and Technology of China

(2014BAK14B01 ) ; National Natural Science Foundation of China ( 61003188, 61379075, 61170098, 61100137 )

© [ E R BT AR AT AT



$20%& /5538 /2015 F3 B

5, BEE, NWER, &EF
MEE . Be—HENREGEFRISHERRE

hibit the same gray levels in the result. For grayscale feature preservation, we distinguish grayscale pixels and specify that

the gray values of grayscale pixels are known quantities and are initially unchanged during conversion. We then construct

the energy function between grayscale pixels and other pixels. Thereafter, we build the objective function with the linear

combination of the three energy functions and the gray image is obtained by solving the objective function using the iterative

method. Result Experimental results show that our algorithm can preserve salient structure and fine detail, as well ensure

that the same color can be transformed to the same grayscale and that the gray value of the grayscale pixel would be un-

changed after conversion. Conclusion Our algorithm conforms to the degree of perception about contrast change in image

and can preserve detailed information and global structure. The algorithm can be applied to digital printing, pattern recogni-

tion, and so on, and thus has great application value.

Key words: color-to-gray conversion; contrast preservation; dimensionality reduction; grayscale preservation; color consis-

tency
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