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Gray-scale image colorization based on the control of single-parameter
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Y (School of Computer Science and Technology, Tianjin University, Tianjin 300072 China)
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Abstract.: Gray-scale image colorization is a hot topic in both computer graphics and image processing. It can be widely
applied in film and television production, digital photo editing, animation industry, etc. A great number of user
interactions, which greatly reduces the efficiency of colorization, are involved in conventional methods to achieve clustering
of the gray-scale image or the matching between the gray-scale image and the source image. This paper presents a novel
gray-scale image colorization method based on the control of single-parameter. Firstly, colorization model based on the
theory of analytic geometry is presented. Secondly, based on the linear regression method, we calculate the polynomial
fitting model of the histograms of the source image and the gray-scale image respectively. After users input the order of the
polynomials, the clustering and matching of the source image and the grayscale images could be achieved automatically.
Finally, the colorization is realized by transferring the color of source image to its corresponding area of the gray-scale
image. This method greatly eliminates the user interactions, making the process of colorization more convenient and efficient.
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Fig.1 The mapping between grey values and colors



57

X 45« 52 i il Y K E R A 1299

AR AR

EUTE A

EJTEMA

PR
B | Wt

PAEIRES

2 WA
Fig.2 = Flow chart of the algorithm

2 ETEZNAMEEFTERNEGRESE

K EET 20 XA 5 07 B ER R 28 5 15 5
IREMG A AN TR) DB ) o 8 5, SR BRI B
Pl PR FH ek [l 0 g SEUVRRL, 7 FH e /N 3l vk X B
Kl T 2P E . R RBELE G 2 5 iR,
FEAEAR/IMEAE Ry EAGA [R] IX R 43 1 o Al . Horr,
U 22 T X100 4505 2 T P A i A (8] ) R E

G 1) BT B 24 AR B AR G rh iy B
5 BIr sl i g it BR . R XA BUE X g B
A REE LA h(x) , Ko, x = 1,2, 04,255 RR X
[EFRIC, BREUE h e N FRoR AN [R] X 8] 9 A48 3R s A
B MRIEMR M BT K Z )5 % B 7 B b By il /IME
PRy 15 2 R B 68300 3 B4 0 o A/ IMEL R B E T
AR\ Y, B B/ ek (LSE) Xt B 5 B B
#AT Z IS, Hh G Z IR 5 g (x) B B
BTET T A HwW, RG22 0 = K 5k
g(x) 7E(0,255) X [a] A B /ME , BISR 1 (0,255) Y
[ A2 g () =0 Fll g"(a) >0 MAE, K5 Al /NME A
MEGIC N M, e, MIRAS Y A Bl /N A, X 38
MEMRBEAT YR o AR R s i B A MU {0,255
AR AR 1Y S A B IX 8] G, noe N, LAH 3% 18 7] — 4~ X
B PN B A5 2 R ) — DX 3l N 45 26 BV

(R*(i,j) +G*(i,j) +B*(i,j))/3 =L e G, (2)
M(R,G,B) € G,, fc/N 344k T2 M52 & ik
XN

g(x) = ax" + anflx"'_] + o+ ax +a, (3)

(an’an—l [ ’al ’ao) =

argmin (g(x) - h(x))® x e [1,255] (4)
3 R — e K B R S By i 2 i &

. Horb I 3(b) gk oy 2 UL A i 2k
RZWA RO 4.

100 150
FLIE

(b) BT P K 2 WU 5 it £

B3 R B2 R B BT P Z2 1A
Fig.3  Polynomial fitting of the greyscale image and

its histogram
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Fig.4 Contrast of the multinomial fitting results

between the greyscale image and the source image
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Fig.6  The colorization result of a building image
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Tab.1 The parameters and their values in the experiments
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