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Abstract— Songket is one of the clothes with a high artistic value besides Batik originating from Indonesia. Songket is widely used at 

weddings and other traditional formal events. Songket is the result of a traditional craft consisting of the main ingredients of cloth made 

of cotton and silk threads by inserting the feed (basic material) transversely on the Lunsing (yeast cloth). The quality of Songket art is 

found in the motifs on the Songket. This research has a conceptual outline in terms of improving the quality of Songket cloth and making 

it easier for craftsmen and artists to spare their art for the reconstruction process of the Silungkang Songket motif. This research aims 

to get a new Songket motif with a more modern and aesthetic motif but still has its original characteristics and identity. Based on these 

objectives, the researchers focused and motivated to develop the motif of one of the types of Songket in Indonesia, namely Silungkang 

Songket, in the form of a more modernized motif. This research develops a digital image transformation method named Affine 

Segmentation Point (ASP) to produce modernized Songket motifs. The basis of the developed ASP method is the Affine transformation. 

Songket image input was used as data and created a new motif in this study: a Songket image with the Rangkiang Lumbung Padi Besar 

motif. The results of this study can create excellent Songket motifs and modernization. The new motifs produced have been tested by 

Songket experts, Songket observers, Songket craftsmen, and Songket sellers with an interest rate of 97.5%. The method developed is 

very precise and can be used to develop other high-value artistic motifs on traditional cloth.  
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I. INTRODUCTION

Songket is the result of a traditional craft consisting of the 

main material (cloth) made of yarn (cotton, silk, etc.) Songket 

comes from the word "Sungkit", in Malay and Indonesian, it 

means "to hook" or "to gouge". This relates to the method of 

manufacture, hooking, and taking a certain number of threads 

[1]. One of the areas in Indonesia that has the best Songket 

motifs or patterns in Indonesia is the Silungkang area, Sawah 

Lunto City, West Sumatra Province. The Silungkang area is 

one of the best areas and the largest producer of Songket 
casinos in Indonesia and West Sumatra. Songket is also 

widely used at weddings and traditional official events [2], [3]. 

The Silungkang Songket weaving period has been started 

from 1375 AD until now, which has a relatively unchanging 

motif from the woven (Songket) [4]. The introduction of 

Silungkang Songket in the international world has been listed 

on the Sawahlunto city mission. The affine method, which is 

a method for reconstructing Songket motifs, is supported by 

the advantages of transforming objects [5]–[7] in rotation, 

shifting, and bending. This is an important point for the 
success of this study in reconstructing Songket motifs 

systematically. Without changing the meaning associated 

with customary norms and rules, Songket can be used as 

guidelines in life because the motif is very complex in the 

object [8]–[10]. Therefore, it is necessary to develop the value 

of the Affine transformation matrix in which the Affine 

transformation has definitely symmetric positive manifold 

matrix value [11]–[13]. It belongs to the Lie group structure 

and does not obey Euclidean space. 

The Affine transform produces a textile mapping in which 

the parallel straight lines in the images are transformed, and 

the relational distances inside the triangles remain unchanged. 
In essence, the Affine transformation is capable of turning, 

shifting, and bending, this is used by several other 

transformation methods (fractal transformation) in changing 

batik designs, in Lampung batik modeling, transformations 

such as shifting, mirroring, rotation, and dilation [14]–[16] 

can be applied to make Batik, especially the Lampung batik 

600



motif. The use of shifts in making batik Lampung makes it 

easier for Batik to reproduce motifs in a row. Rotation can 

form reverse patterns, mirrors can form the same side by side, 

and dilation can form patterns that are enlarged or reduced 

due to the same Batik pattern with different shapes [17], [18]. 

This has not been able to take advantage of geometric 

transformations in reconstructing the motif of Batik or 

Songket in the development process of Batik. Sekar Jagad 

modeling also needs to be done with fractal geometric 

patterns assisted by geometric transformations and other 

applications. Thus, even for the reconstruction of batik or 
Songket motifs, the geometric transformation is still not 

independent in processing the reconstruction [19]–[21]. 

Making Songket motifs (nyukit) cannot be done by all weavers 

because the process is difficult, so Songket motifs develop 

very slowly.  

This study aims to obtain a modern and aesthetic Songket 

motif with original characteristics and identity. From this goal, 

the researchers focused and motivated to develop the motif of 

the Silungkang Songket in the form of a more modernized 

motif. The Affine method which where the researcher 

modified the logic and formulas of the Affine method, which 
currently the Affine method can only bend the image as a 

whole pixel or the entire matrix value. The development of 

the Affine method as one of the contributions of this research 

can bend the image by determining plot points. The process is 

that the test image is divided into two matrices. The first 

matrix (left side of the image) is the segmentation of the 

curvature point. Meanwhile, (on the image's right-hand side), 

the second matrix is the point of the test image, so when 

determining the plot point on the image, it is more towards the 

right-side matrix (test image) ha. The result was image 

warping becomes larger, depending on how far the bottom 
point of the plot is given. In addition, if the plot point is more 

towards the left side of the image (segmentation of the 

curvature point), the smaller the image warping process is 

obtained. This also depends on the extent to which the image 

is bent. The bottom point of the plot is given, which results in 

modern and aesthetic Silungkang Songket motifs according to 

the purpose of the study's success. 

II. MATERIALS AND METHOD 

A method or stage is needed to get the results in conducting 

this research. In this study, the research method or research 

stage is presented in Fig. 1. The image of Songket was 

captured using the Samsung S20 Ultra Digital camera, which 

features a 12-megapixel (f/2.2) camera with a very wide lens, 

a 108-megapixel (f/1.8) camera with a wide-angle, and a 48-

megapixel PDAF (f/3.5) for the best image quality. People 

can use a telephoto camera. Extraction of motifs (cropping 

Songket image motifs), researchers use coding cropping by 

determining the X and Y coordinates, namely the Polygon 

Crop method [22], [23], which serves to get the motif of the 
Silungkang Songket image. Furthermore, by cropping the 

image, the researchers converted the RGB Songket image and 

employed the YcbCr color space conversion approach to 

simplify the next stage of the procedure and increase the 

number of motifs obtained. 

 
Fig. 1  Research Framework 

 

Furthermore, from the results of the YCbCr color space 

conversion above, the researcher performed contrast 

enhancement (improving the image quality of the Songket 

motif) [24], [25]. Employing the process of contrast stretching 

can maximize the image of the motif with the extension of the 
YCbCr color space [26], [27]. Furthermore, from the results 

of the contrast enhancement process above, the researcher 

carried out a noise reduction process (removing noise in the 

image of Songket motifs), in which researchers can use the 

median filter method [28]–[30], with the function of removing 

pixel noise and replacing it with pixels that are around it. The 

next process is to modify the Affine method. The formula 

used in modifying the Affine transformation is named the 

Affine Segmentation Point (ASP) Method. The formula for 

Convert RGB to 

YCbCr 

YCbCr Convertation = 

Cr Values 

 

Preprocessing and Transformation 

Contrast Enhancement 

Contrast Stretching 

Method = imadjust (Cr 

Values) 

 

 

Noise Reduction 

Median Filter Method  

= Img_Stretch = i, j  

 

this roles: 

for i=1 : 8,  
for j=i+1 : 9,  

if data(i) > data(j) 

tmp = data(i); 

data(i) = data(j); 

data(j) = tmp; 

 

Data Collections 

Modify Affine Transformation to Affine 

Transformation Point (ASP) Method 

 
 

Processing Transformation (Research Core) and Research 

Result (New Motifs) 
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the ASP method is presented in Equation 1, and the coordinate 

formula of ASP is presented in Equation 2.  

��′
�′� � ���� ������ ���� ��

�� � ������ ���� � min {� ∈ "|� ≥ �}
��� � max {� ∈ "|� ≤ �} (1) 

  � � � � � �  

  �  � �   
	)*+� �  �  �  (2) 

  �� �  	),�� � �  � 

Where: � �  input integer value, � �  real number, � � 

same with 1: integer value, � � same with 1: real number, 

�� � same with 1: minimum real number, �� � same with 1: 

maximum real number and 	�-, �′ )  = matrix transformation 

( x ,y ),  	)*+� is coordinate of beginning value (0.0),  	),�� 

is the maximum value of the neighborhood of the point Point, 

whereas �� , �� is translation value. 

III. RESULTS AND DISCUSSION 

The process of getting modern and aesthetic motifs of 

Songket images with the Matlab program includes. 

A. Data Collection 

In this study using a Songket image with the Rangkiang 

Lumbung Padi Besar motifs. 

 
Fig. 2  Silungkang Songket Fabric Rangkiang Lumbung Padi Besar Motifs 

 

Fig. 2 is the original Songket image of the Silungkang area, 

which contains many regional meanings of Silungkang. The 
Songket above is used as an input image to extract motifs. 

B. Motifs Extraction 

Motif extraction (cropping Songket image motifs), 

researchers use coding cropping by determining the X and Y 

coordinates, namely the Polygon Crop method, which obtains 

the Silungkang Songket image motif. 

 

 
(a) 

 
(b) 

Fig. 3  (a) Cropping Polygon Method, (b) Result Image 

 

Figure 3 is the initial process of the image cutting technique, 

in which we determine the coordinate points that are 

connected by selecting the motif and clicking on it twice so 

that in the image (bottom) it can be seen that the motif has 

been obtained. 

C. Preprocessing and Transformation 

1) Convert RGB to YCbCr: Furthermore, from the results 

of cropping the image, the researchers carried out the process 

of converting the RGB Songket image to YCbCr using the 

YCbCr color space conversion method, which aims to 

simplify the next step process and maximize the motifs 

obtained. 

 
 

Fig. 4  YCbCr Color Space Conversion Result 

 

In Figure 4, it can be seen that the results of the YCbCr 

color space conversion can separate the motif object from the 
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background (Songket yeast). This makes it easier for 

researchers to get a real motif object. 

2) Contrast enhancement: Contrast enhancement, from the 

conversion of the YCbCr color space above, the researcher 

performed contrast enhancement (improvement of the image 

quality of the Songket motif), using the contrast stretching 

method, which can maximize the motif image with the 

extension of the YCbCr color space. Figure 5 above is the 

result of improving the image quality of the Songket motif, 

which through the contrast stretching method, the result of the 

visual enhancement is more visible, highlighting the Songket 
motif. 

 

 
Fig. 5  Image Enhancement Results with the Contrast Stretching Method 

3) Noise reduction: Noise reduction, from the results of 

the contrast enhancement process above, the researchers 

conducted a noise reduction process (removing noise in the 

Songket motif image). The researchers can use the median 

filter method, with the function of removing pixel noise and 

replacing it with pixels that are around it. 

 

 
Fig. 6  Results of the process of removing noise with the Median Filter 

Method 

In figure 6 above, through the median filter method 

produces an image with very little noise, we can see that the 

motif pixels can be seen clearly. 

D. Processing Transformation (Research Core) and 
Research Result (New Motifs) 

The next process is to modify the Affine method. It is 

currently the Affine method that can only bend all pixels of 

an image. The researchers professionally developed the 
Affine method, which is more suitable and suitable for use 

with the Silungkang Songket motif image that has been 

processed. Previous noise reduction, where the researcher can 

bend the Songket image motif based on the specified plot 

point, produces good curves from the specified side. 

The coordinates that are an important point in this research 

are how the coordinate equation created by the researcher can 

determine the points that can be tilted on the Songket motif. 

The coordinate equation allows artists or craftsmen to 

reconstruct Songket motifs that have never existed before. 

This certainly makes this research useful for Songket artists or 
craftsmen working to improve the quality of Songket in the 

future. This is the contribution of this research which is 

presented in Algorithm 1. 

 

Algorithm 1: ASP Method 

[height, wide] = size(G); 
G3 = ginput(1); 

height = min(floor(G3(1)), floor(G3(1)));  

height = max(ceil(G3(2)), ceil(G3(2)));  

for 

value � 1 : height 

for 

value � 1 : G3     

than x2 = (a11 * x + (a12 * y) + tx); 

than y2 = (a21 * x + (a22 * y) + ty); 

if (x2>=1) && (x2<= wide) && (y2>=1) && (y2<= height) 

� � /0112	�2; 

� � /0112	�2; 

� � �2 − �; 

4 � �2 − �; 

if  

(floor(x2) = = wide) || (floor(y2) = = height) 

G(y, x) = G(floor(y2), floor(x2)); 

else 
intensities = (1-a)*((1-b)*G(p,q) + b * G(p, q+1)) + a 

*((1-b)* G(p+1, q) + b * G(p+1, q+1)); 

G(y, x) = intensity; 

end 

else 

G(y, x) = 0; 

  

The ASP coding can produce image bending based on the 

desired point segmentation by dividing the image into two 

sides, The ASP side is on the left, and the ASP side is on the 

right original image, such as the example of the rangkiang 

lumbung padi motif, can be reconstructed resulting in a 

modern and aesthetic motif. 

603



 
(a) 

 
(b) 

Fig. 7 (a) Motifs, (b) The bottom image is ASP Process Motive 

 

This image is the result of the ASP method process, where 

we select the plot point of the image (above) and the result of 

bending or bending the image (bottom), which blends directly 
with the original image matrix on the right side. Some results 

of Songket Motif Reconstruction with ASP. Figure 8 below is 

clear: Pucuk Rebung, which initially has one shoot with the 

ASP method, can become two shoots. 

 

 
Fig. 8. Pucuk Rebung ASP Process Result 

 

 
Fig. 9  Bungo Kipas ASP Process Result 

 

From figure 9 above, we can see that the Bungo Kipas 

motifs have a flower image that multiplies the bend in the 

flower petals. 

 

 
Fig. 10  Bungo Tulip ASP Process Result 

 

Fig. 10 results from the bending of the flower petals on the 

Bungo Tulip motif. The picture is clear that the flower petals 

are curved. 
 

 
Fig. 11  Tampuak Manggih Motifs ASP Process Result 

 

Fig. 11 is from the processing of the ASP Method; the 

Tampuak manggih motif has widened the motif. This adds to 

the uniqueness and modernization of the motifs reconstructed 

through the ASP Method. The next process is based on the 

Songket motif with new curves obtained from the ASP 

method. It should not change or change the characteristics of 

the motif for the identity of the authenticity of the motif. The 

result of testing using a histogram by assessing the similarity 

of the initial motif and the resulting motif from the ASP 
method, including Size, Length, and Histogram Graphs. 

Where bit is eight and Color Type is Grayscale. 
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TABLE I 

SONGKET IMAGE TESTING RESULT AND GRAPH 

Motif 

Name 

Size 

(Pixel) 

Long 

(Pixel) 

Width 

(Pixel) 
Histogram 

Rangkiang 

lumbung 

padi besar 

33,721 770 654 

 

Pucuk 

Rebung 

Motifs 

30,115 749 515 

 

Bungo 

Kipas 

Motifs 

31,295 525 489 

 

Bungo 

Tulip 

Motifs 

13,697 702 432 

 

Tampuak 

Manggih 

Motifs 

31,603 687 577 

 

 

From the results of these tests, it can be concluded that the 

motif was successfully reconstructed and did not lose the 

characteristics and identity. This can be proven by the 

presence of a new motif that has increased in size due to 

reconstruction and has the same length, width, bit, color, and 

histogram graph. 

E. System Evaluation 

We evaluated the system's effectiveness using 

questionnaires and observations (questionnaires) of Songket 

experts (Songket craftsmen, Songket observers, and Songket 

sellers). Based on the results of the questionnaires, we have 

the score of evaluation with an interest rate of 97.5%. In the 

histogram test, it is clear that the initial motif and the ASP 

result motif still have the same identity as the histogram 

graphic form. We are not saying that the motifs are similar, 

but we have tested it with histogram data and seen from the 

histogram graph, the identity of the image here is not seen 

from whether it is similar or not, but scientifically tested 
(histogram and histogram graph), it is clear that the motif is 

still like its original identity. It was tested with histograms and 

questionnaires from Songket experts (observers, craftsmen, 

and Songket sellers). 

IV. CONCLUSION 

From this research, it is possible to produce a new method 

called Affine Segmentation Point (ASP) resulting from the 

development of the Affine method. The Songket Silungkang 
motif can be reconstructed using this ASP approach without 

losing the meaning and identity to get a modern and aesthetic 

motif. Future research should continue by creating a Songket 

cloth consisting of motifs that have been reconstructed by this 

ASP method to produce a Songket cloth model that is more 

interesting and valuable.  

In its implementation, the new motifs produced have been 

tested by Songket experts, Songket observers, Songket 

craftsmen, and Songket sellers with an interest rate of 97.5%. 

We can see that these values run smoothly and follow the 

research objectives in its implementation. The results of this 

study have a conceptual outline for improving the quality of 

Songket cloth. Increasing this quality can be interpreted as a 

modernization process of Songket motifs to get very artistic 
motifs. High value on Songket cloth, namely through the 

successful development process from the affine method 

which initially tilted or bent as a whole, to an affine 

segmentation point (ASP) which certainly can do the tilting 

or bend according to the desired position by the craftsmen or 

Songket artists. Of course, it can be concluded that this 

research is very helpful and makes a major contribution in 

advancing and improving the quality of Songket fabrics that 

can be spread throughout the world. In the future, Songket can 

be developed with a circular relaxation of motifs and the 

creation of Songket cloth 
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