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Abstract—Indonesian Batik has a variety of styles. Coloring techniques affect the color quality of 

batik. Color is very important to show staining breakthroughs. The colors R (Red) G (Green) and B 

(Blue) have a close color correlation level so that it is difficult to segment. Segmentation is the process 

of partitioning digital images into several segments. The segmentation process is carried out on 15 batik 

sample data. The first step, each sample is converted from RGB - XYZ - Lab color. The average ratio of 

Red, Green and Blue on the RGB color and XYZ color 1:10. Segmentation using L*a*b color, displays 

the composition of the sample data colors into six clusters: background, yellow, magenta, purple, red 

and green using the clustering method. This proposed work L*a*b color space is selected which is a 

homogeneous space for visual perception.  
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I. INTRODUCTION  

 Batik colors tend to have a mixture of the same 

color components. Derived from a mixture of primary 

colors Red Green and Blue. Problems often arise in 

terms of claims for batik products. When each batik is 

made detailed information from giving names, patterns, 

batik materials, and one of them is the color 

composition component of batik. To get batik color 

details, batik digital color segmentation can be done. 

Segmentation with L * a * b color produces detailed 

colors, in addition to the commonly seen colors. L*a* b 

color produces a division of 6 color regions. A Lab 

colour space is a colour opponent space with dimension 

L for lightness and a and b for the colouropponent 

dimensions, based on nonlinearly compressed CIE XYZ 

colour space coordinates. "Lab" colour spaces is to 

create a space which can be computed via simple 

formulas from the XYZ space, but is more perceptually 

uniform than XYZ.   

 The batik coloring technique undergoes innovation 

to produce a variety of attractive colors. Ombre 

technique (moonlight) is used to fill the void or blur in 

the motif without changing the grip. Garaman technique 

is mixing natural colors with chemistry aimed at getting 

different effects so as to produce unexpected colors, 

chemical textile techniques 

describe the process of performance of ink sprays 

issued by printing machines. Batik printing or batik 

screen printing is made through a manual screen 

printing process or a factory printing machine. Digital 

textile printer machines or digital printing cloths are 

machines for printing fabrics [1].  

 Digital color matching is done at the preprocessing 

stage to produce attractive colors. Segmentation is the 

process of partitioning a digital image into several 

segments (Pixel sets) aiming to simplify and / or change 

the presentation of images to something more 

meaningful and easier to analyze. The segmentation 

process separates the foreground region from the 

background region to simplify and / or change the 

presentation of images to something more meaningful 

and more [2]. The process of batik cloth color 

segmentation is done using L*a*b color space based on 

color features [3]. The CIELAB color space expresses 

colours as three numeric values, L * for light levels and 

a * and b * for green-red and blue-yellow components 

[4]. This color space is able to describe all colors that 

can be seen with the human eye and is often used as a 

color space reference. Numerical comparisons between 

color samples and standards show differences in color 

coordinates (Delta, Δ). To start, the color of the sample 

and the standard color are measured and the 

measurement value is observed. The color difference 

between the sample and the standard is calculated using 

the colorimetric value produced. This calculation shows 

the difference between two colors to identify 

inconsistencies and help users control product colors 

more effectively [5].  
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II. REVIEW OF LITERATURE 

L*a* b Colors  

The three coordinates of LAB represent the 

lightness of the color (L* = 0 yields black and L* = 100 

indicates diffuse white; specular white may be higher), 

its position between red/magenta and green (a*, 

negative values indicate green while positive values 

indicate magenta) and its position between yellow and 

blue (b*, negative values indicate blue and positive 

values indicate yellow) coordinate ranges from 0 to 

100. A Lab colour space is a colour opponent space 

with dimension L for lightness and a and b for the 

colouropponent dimensions, based on nonlinearly 

compressed CIE XYZ colour space coordinates. "Lab" 

colour spaces is to create a space which can be 

computed via simple formulas from the XYZ space, but 

is more perceptually uniform than XYZ [6], [7].  

Image segmentation 

Image segmentation is a process that is intended to 

get objects contained in the image or divide the image 

into several regions with each object or region having 

similar attributes. image segmentation techniques are 

based on two basic properties of gray level values: 

discontinuities and similarities between pixels. In the 

first form, image separation is based on sudden changes 

in the gray level [8]. 

Regional segmentation is an advanced approach to 

edge detection. In edge detection of image 

segmentation is done through identification of object 

boundaries (boundaries of object). Limits are locations 

where there is a change in intensity. Clustering is used 

as a segmentation technique using uniform predicates. 

Segments that are generated from cluster clustering are 

usually called clusters. 

There are various segmentation techniques, all of 

which are classified into 2 types based on how they 

work, namely: 

1. Segmentation based on color intensity. 

2. Segmentation based on color characteristics. 

Assume that the objects to be separated tend to have 

different color intensities and each object has a nearly 

uniform color. One of the segmentation techniques 

based on color intensity is mean clustering. At the mean 

the image is divided by dividing the image histogram. 

Following are the steps [9]: 

1. Look for the maximum and minimum intensity used 

in the image. 

2. From the minimum intensity to the maximum 

number of N is done. N. This determines the 

number of objects expected in the picture. 

3. After division, histograms are divided into sections 

called clusters (groups). Then in the image search 

for all points, each point will be grouped into the 

closest cluster so that the end result of this process is 

the number of colours in the image to be N. 

4. Find the results of the average / mean of all points in 

each cluster, then change the color of all points in 

the clusters with the average of each cluster. 

Clustering 

A cluster is a unit of values within a certain distance 

at a certain distance (relatively large) compared to the 

density of values surrounding area. Clustering process 

[10]: 

1. Set data set of algorithms to use (KMeans), that is 

by taking random value of k. 

2. RGB appearance of each pixel created, and 

produces a dataset in 3 vector. 

3. The K-Means algorithm is applied to the dataset, 

establish center clustering k. KMeans algorithm will 

present k colors for describe the image. 

4. Each pixel of the image is converted in one vector 

RGB line, and displayed using the average of the 

color groups produced. 

K-Means algorithm process: 

1. Existing data is separated in groups data (cluster) k 

and data values randomized into the results of the 

inner data group data groups that have similar 

numbers from the data value. 

2. Each data value is calculated using distance 

Euclidean for each cluster. 

3. If the data value is represented by a separate data 

group, leave it, and if the value of the data is not 

represented by data group, move into the data group 

who have been represented. 

4. Repeat the steps above to complete all results of 

data values in displacement one cluster to other 

clusters. 

Some previous studies that discussed segmentation 

using L*a*b color space : Effect of color space on color 

image segmentation, the title explain a  segmentation  

procedure  based  on  maxi-mizing the information 

contents in the segmented foregroundand background 

objects will be presented. Colour based image 

segmentation using L*a*b colour space based on 

genetic algorithm, this title explain about colours which 

means that its gamut exceeds those of the RGB and 

CMYK colour models. One of the most important 

attributes. 

III. METHODOLOGY 

The nonlinear relations for L*, a*, and b* are intended 

to mimic the nonlinear response of the eye. 

Furthermore, uniform changes of components in the 

L*a*b* color space aim to correspond to uniform 

changes in perceived color, so the relative perceptual 

differences between any two colors in L*a*b* can be 

approximated by treating each color as a point in a three 
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dimensional space (with three components: L*, a*, b*) 

and taking the Euclidean distance between them.  

Color space (or sometimes called a color system or 

color model) as a coordinate system specification and a 

subspace in the system with each color expressed with a 

single point in it. The purpose of the formation of color 

space is to facilitate the specification of colors in the 

form of a standard. Color space RGB (Red, Green, 

Blue) is a primary color combination of red, green, and 

blue, which is commonly used by computer monitors or 

televisions. The resulting color comes from a 

combination of three colors and each has a value of 8 

red bits, 8 green bits, and 8 blue bits.  

Batik samples taken randomly consist of 15 types of 

batik in the form of digital images. regardless of the 

origin and typical of batik. Samples are selected from 

batik colors that have similar colors to bright colors. 

Limit sample data to maximize color identification 

results. Identifying batik color components starting with 

RGB color conversion - XYZ produces value of L, 

value a, value b.The systematics in this study applies 

color feature extraction using color-based image 

segmentation using L*a*b* color, Fig 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. Systematic Research 
 

Segmentation using the RGB to Lab transforms 

works well with identifying marks on the foreground 

locations. The basic procedure is as follows.  

1. The color is transformed from RGB to Lab color 

space for the input image. 

2. Read in the gradient magnitude as the segmentation 

function. 

3. Dimensions are split. 

4. Reshaping is done with respect to the colors. 

5. The colors are clustered and border pixels are fixed 

in a matrix. 

6. Modify the segmented function so that it only has 

minima at the foreground and background marker 

locations. 

7. Visualize the result, 

RGB values contained in a pixel can be transformed 

into CIE XYZ color space through a 3x3 matrix 

transformation process. This transformation involves 

tristimulus values, which is an arrangement of three 

light-linear components that fulfill the CIE color 

matching function. In the XYZ color space, some colors 

are represented as always positive values. The 

segmentation process is done by dividing the image 

matrix data L*a* b * into 6 color sections. 

 

 

 

 

 

 

 

 
Fig. 2. Segmentation L*a*b Color Process 

 

The color management system uses the Lab as a color 

reference for predictable changes, a form of color from 

one color space to another color space. The lab 

describes color in relation to luminance or lightness 

components (L) and two chromatic components (a), red 

and green components and (b) components (yellow and 

blue). 
 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 3. The Lab Model Color 

IV. RESULT AND DISCUSSION  

Batik samples taken from various digital images of 

batik totaling 15 batik. Each batik counts RGB values 

based on the value of the batik matrix. Color-based 

segmentation stages using L*a*b color space:  

1. Image of batik file format .jpg. Resizing images is 

done to facilitate image extraction.  
  

 

 

 

    

 

 

 

    

 

 

 

    

RGB Image Conversion to XYZ 

Conversion to L*a*b* 

Segmentation L*a*b* Color 

a* = -128 to +127 (G to M) 

b* = -128 to + 127 (B to Y) 

 L* = 0 to 100 Black to White 

RGB Color 

Convertation RGB Color to L*a*b 

Value L Value *a Value *b 

Image Segmentation Process 

Clustering Results 
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Fig. 4. Image of Batik  
 

2. Calculation transformation RGB Color to L*a*b*: 
 

𝑋=0,412453𝑅+0,357580𝐺+0,180423𝐵……….(1)   

𝑌=0,212671𝑅+0,715160𝐺+0,072169𝐵……….(2)   

𝑍=0,019334𝑅+0,119193𝐺+0,950227𝐵……….(3) 
 

Starting convertation RGB value to XYZ value result, 

Trials with 15 batik patterns.  Table 1: 

 

 

TABLE 1 CONVERSION RGB TO XYZ RESULT 

 

RGB XYZ 

R 

(Red) 

G 

(Green) 

B 

(Blue) 

X 

(Red) 

Y 

(Green) 

Z 

(Blue) 

1 138.2469 147.0236 135.584 13.0836 13.43941 11.6887 

2 140.6859 127.6256 189.392 57.7883 61.58716 67.2262 

3 144.3897 127.942 137.580 33.6149 31.98253 34.7045 

4 181.082 190.8272 189.392 44.7425 43.90312 29.1262 

5 181.0189 190.8272 189.392 34.2011 34.11703 41.5321 

6 181.0819 190.8272 189.392 23.2925 23.15184 25.5587 

7 181.0819 190.8272 189.392 18.5805 16.56996 5.38659 

8 181.0819 190.8272 189.392 33.4154 29.37717 21.3184 

9 181.0819 190.8272 189.392 29.3236 25.63028 13.3527 

10 181.0819 190.8272 189.392 15.9024 16.42875 23.3126 

11 181.0819 190.8272 185.392 22.2935 21.61314 13.4876 

12 181.0819 190.8372 189.392 28.5461 28.10560 21.6208 

13 181.0819 190.8272 189.392 23.3535 21.13333 15.0088 

14 181.0819 190.8372 189.392 24.3944 24.87416 32.4961 

15 181.0819 190.8272 189.392 17.5098 18.22413 12.0171 

 

Color space conversion is the translation of the 

representation of a color from one basis to another. This 

typically occurs in the context of converting an image 

that is represented in one color space to another color 

space, the goal being to make the translated image look 

as similar as possible to the original. The XYZ color 

uses three filters X (red), Y (green), and Z (blue), XYZ 

image result, Fig 5: 
 

 

 

 

    

 

 

 

    

 

 

 

    

 

Fig. 5. XYZ Image Result 

 
L*a*b*defined: 
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Xn, Yn, and Zn are respectively corresponding to the 

white value of the parameter. 








0.008856 <= x16/116+7.787x

0.008856>xX1/3
 = f(x) ……(7) 

 

 

 

 

     

     

     

 

Fig. 6. Convertation L*a*b* Color Result 

L* showing Light, a* : red / green , b*:  yellow / blue. 

Delta / difference L* (ΔL*), a* (Δa*) dan b* (Δb*) can 

positive (+) or negative (-). Total difference, Delta E 

(ΔE*), always positive, Fig. 6. Trial of batik 1 sample, 

using the clustering method, Fig. 7.  

 
 
 

 

 
 

 

 

 

 

 
 

 

Fig. 7. Segmentation L*a*b* Color  

 

Comparison of 1: 10 is obtained from the average 

conversion of RGB values – XYZ color. Result 

comparison graph Red (RGB) : Red (XYZ),  Green 

(RGB) : Green (XYZ), Blue (RGB) : Blue (XYZ) for 

15 batik image sample, Fig. 8. 

    .  
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Fig. 8. Comparison Red (RGB) : Red (XYZ),  Green (RGB) : Green (XYZ), Blue (RGB) : Blue (XYZ)  

 

V. CONCLUSION 

1. The RGB value of a pixel can be transformed into 

the CIE XYZ color space through the process of 

calculating the values of R, G and B. Color 

transformation of XYZ - L*a*b color space 

produces homogeneous colors in the same region. 

2. The XYZ color uses three filters X (Red), Y 

(Green), and Z (Blue), Comparison of the values of 

Red, Green and Blue on the average RGB - XYZ 

color conversion result of 1:10. Primary colors 

dominate the color composition of batik. The XYZ 

color component contains an RGB color, on Fig. 8, 

compared the initial RGB value of the image with 

the results of the RGB value that is in the XYZ 

color conversion.  
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