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Abstract—This paper proposes a method of extraction, classification and pattern recognition songket cloth texture. Features Chain-
code pattern texture (Chain-code pattern texture features) are used as the basis songket search in the database or referred to as a
texture-based songket pattern recognition which is part of a content-based image retrieval (CBIR). This method consists of two parts:
the first is the process of establishing databases feature Chain-code pattern texture songket and training process of pattern
recognition using backpropagation neural network (BPNN), the second is the retrieval process to recognize the pattern songket
(songket pattern recognition and retrieval). The proposed method is a combination of several algorithms: color image segmentation,
binarization, cropping, edge detection/pattern, feature extraction pattern (probability widened chain-code datasets) and BPNN
training and test. Results of tests on 40 different songket motifs with training data showing the level of accuracy of the proposed
method. Results of tests on 40 songket motifs show a good degree of accuracy of proposed method where the precision value reached
98% and recall value reached 99%.
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characteristics of each image. These features are the content
I. INTRODUCTION of the information contained in each image and then stored

Digital image processing field has been widely applied in n tZe_ m;]ag_e datab?se. lE th'; paier,_ thekFyge fOf |:jna}ger3|/
various areas including the one of which is the application of used Is the image of songket. Songket is a kind of traditiona
content-based image retrieval (CBIR). The term CBIR was WOVeN cloth of West Sumatra, where it contains a variety of
first appointed by Kato in 1992 [1].Imagery content in the motives ~or texture patterns, each of which has a
form of color, shape, and texture of the object in the image ispr"IOSO'Oh'C"’lI meaning pf ife. T.h's suggests that the motif or
the main content of which is used to identify the image pattern texture feature is the primary information that can be
retrieval process [2]. Identify retrieval process refers to the used fof the mt_rodu_ctlon Of. tr_us kind of sorr:gket.hTeﬁture
similarity distance feature color, shape, and texture between':’h""tterbr_1 in qfuehsnon '.? a var|at|_onF_conltourdsF_ap§ that forms
the two images. Besides the three content images, each eT(r)1 ]ecg_o the met'h.aS seen 'T] 19. Land Fg. <. hod of
image can also include additional text that is done manually e objective of this research Is to propose a method o
with the aim to facilitate the categorization of many images. extraction, classification ant_j pattern recognition songkgt

Some research on CBIR with various approaches havecloth texture. Features Chain-code pattern texture (Chain-

been made since the last decade [3] and continues to date iﬁOde pattern texture features) are used as the basis songket
the field of application. The primary target of CBIR is to search in the database, or referred to as a texture-based

seek and find images in large-scale image databases thaﬁongket pattern recognition which is part of a content-based
have similar content or query image according to the user's Mmage retrieval (CBIR).
interests [4].

The main problem is the accuracy in image retrieval IIl. MATERIAL AND METHOD
methods used in elections, especially in the feature Fig. 1 shows the image of West Sumatra songket motifs
extraction which will determine the value of traits or recognized using the Canon EOS 7D digital camera Canon
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EOS 7D. Songket has a homogeneous color background and

has the distinction of color motif. One type of songket can
be made with different background colors but still have the

same motif. To create a computer to recognize the themes of

what is contained in the image of songket, we propose a
method of extraction, classification and pattern recognition
songket cloth texture. The order of the process of the
proposed method is shown in Fig. 2. This method is divided
into two phases: the first phase of the establishment of a
database of chain-code feature texture patterns and training

and the second phase is the testing or songket pattern

recognition and retrieval.

A. Pre-processing

Pre-processing is to separate the color motif of the
background color, so that it will facilitate the detection

process banks of objects motifs and patterns of her search to

determine the probability Chain-code from any such
motives. Pre-processing consists of color segmentation
algorithm, binarization, cropping and edge detection.

Fig. 1 Original image songket
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Fig. 2 Stages classification and retrieval system-recognized songket motifs
1) Color Image Segmentation

The segmentation process is based on the similarity in
color between the color of each pixel against the background
color songket. RGB color space and Euclidean distance is
used to measure the distance between the two colors. RGB
color Euclidean distance formula given by equation (1):

D =Ry ~Ryp)?+(Gig ~Gp)2+(By -Bp)2 (1)
Where Re;, Gt and Bgy, each of which is a component of
red, green and blue color background reference of songket.
Ry, G, and B, respectively the three color components of

each pixel in the image.

The basic principles of color segmentation of songket
motifs is to remove all pixels that have the same color or
background color approaching songket (D < Th) and take all
the pixels that have a color distance D > Th. Th threshold
value which can be determined is based on the results of the
experiment [5]. Fig. 3 shows the results of a sample of color
segmentation process, in which all the motifs can be
segmented properly and had separated from the background
color.

Fig. 3 Examples of segmentation results songket motifs



2) Binarization 4) Object Detection

A binarization process is carried out to facilitate the  Fig. 5 show that every motif is characterized by the
pattern recognition analysis of the results of image different patterns. Such traits can be divided into two parts,
segmentation motif (Fig. 3). This process just change allnamely global traits or forms of global and specific features
colors become white motif with a binary value of "1" and a or detailed form. Shape the details in question include the
black background with a binary value "0" [6] [7]. dots (holes) in the form of global black. Both can be used to
Binarization function is given by equation (2) where distinguish one motif with other motifs. But, from the
binarization itself is to simplify the process of pattern global shape alone is enough to distinguish these motives.
recognition, since the pattern will be more easily detected inFor that, we only use global pattern characteristics as the
the images that contain fewer colors, can be seen in equatiodifferentiating features between songket motifs. To facilitate

2. the global hallmark extracting pattern motif, first needs to
eliminate / closing holes that are characteristic filing details
0,if f(x,y) <T through holes [8] [9]. Once that is done the edge detection
glx,y) { " (2) process using mathematical morphology which is the
Lif fle,y) =T difference between the results of morphological dilation and
binary image.
Where g(x,y) is a binary image of the image segmentation M=F®B
result f(x,y) and T stated threshold value. Example
binarization songket motifs segmentation results are shown Cont = |F — M| (3)
in Fig. 4.

where F is a binary image, B is a structural element, M is the
image of the morphological dilation is expressed by the
symbol @ and G, stated countuimage. Fig. 6 shows an
example countur of global forms a motif after going through
the process of thinning.

Fig. 4 Sample results songket motifs binarization

3) The process of cropping

There are several pattern of songket motifs, as seen in the Fig. 6 Example contours of global forms a motif
@mage of the binarization. Each pattern that exist in an_fB) Motif Eeature Extraction
image needs to be separated from one to another. Moti
pattern separation is done through a process of cropping. Contours which have been obtained describe the shape or
Cropping refers to the boundary between the pattern withpattern of songket motifs. This means that features a pattern
other patterns or the size of the motif pattern. Fig. 5 showscan be used to distinguish one motif with other motifs. This
20 patterns of songket motifs cropping results. Furthermore,pattern features can be extracted via search or inbound
this motif is used for feature extraction pattern as the maincontour tracing algorithms using moore and Chain-code [10]
characteristics of each of these motifs. [11]. It is known that the weakness of the Chain-code is a
code obtained will always be different if there is a change of
geometric rotation and zooming on a motive. To anticipate
changes in the geometric zooming, we use a probability
value Chain-code as a feature of each motif pattern of
songket. Moderate to minimize errors due to geometric
changes in the rotation, then in the process of training to use
some sample for each motif.

Table 1 shows the results of calculation of probability
Chain-code of 20 types of motifs, each motif is represented
by a sample of up to 4 samples. Column 1-8 sequentially a
probability value Chain-code 0-7, while in column 9
expressed a sample of the type of motif to-i. Value-Chain-
code the probability value is expressed as a feature pattern
and stored in a database and used for the training process.

Fig. 5. Motif cropping results
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TABLE |
SET DATA EXTRACTION OF MOTIFS OFSONGKET

1 2 3 4 5 6 7 8 9

0,26560,03090,16890,03060,27370,030: 0,16190,03811

0,25300,02410,16870,02410,30120,012( 0,18070,03611

0,26140,03160,17250,03120,26700,030¢ 0,16990,03552

0,20220,04670,20110,04460,21090,037( 0,21520,04243
0,18320,03000,22520,07210,16220,039( 0,22820,06014
0,26190,03570,16670,02380,28570,023¢ 0,16670,03574
0,19150,03400,23830,04260,17870,029¢ 0,25960,02554
0,24990,04240,16510,04350,24820,041 0,16890,04074
0,23080,01920,22120,03850,21150,028¢ 0,22120,02884
0,19420,02910,22330,02910,22330,029: 0,21360,05834
0,07930,01440,26080,01440,34010,018" 0,25220,02025
0,05560,01510,15250,01430,57980,019: 0,15010,01356

p
0

8

OO N [W|IN|F-

layers as shown in Table 2 and the shape of the network
shown in Fig. 4.

BPNN training is conducted by using 20 songket motifs
as a data base feature songket pattern with extraction results
as in Table 1, with the aim that Neural Network can adapt
and recognize all the patterns of each sample motif used in

this training Fig. 5 shows a graph of performance training

rocesswhere the epochs under 100 MSE error value in the
rder of 18. The MSE value continues to decrease until it

reaches under the order of“lét the time of training epochs

00. The results are shown in Table 3.

TABLE Il
PRELIMINARY PARAMETERSVALUE

13 0,17650,03740,21930,06150,18720,026" 0,22990,06157 Name of Parameter Value
14 0,16960,04080,25340,04480,15250,053( 0,24600,03997

15 0,17130,04980,24610,03430,16510,053( 0,25550,02497 Network architecture 8-100-100-1
1€ 0,15640,04910,25550,04080,15210,045: 0,26910,03208 Neuron input 8

17 0,09210,03160,26050,03950,24210,034: 0,26320,03689 Neuron hidden layer (2) 100

18 0,14960,04740,23920,06320,14960,044: 0,24870,058010 Neuron output 1

18 0,29860,03130,13630,04170,28210,036¢ 0,14500,028611 Learning rate 0.1

2C 0,16520,03410,26570,03950,15440,052: 0,24600,043112 Goal 0.0001

21 0,28380,01350,17570,04050,25680,027( 0,17570,027013 Epochs 800

22 0,28480,03470,13690,04420,28370,032¢ 0,14240,040913 Mc 0.95

23 0,30620,03490,13180,03490,29070,038¢ 0,13950,023313

2?4 0,19670,01640,22950,01640,27870,016¢« 0,14750,098413 C—

2S¢ 0,29310,03450,13790,03450,25860,069( 0,13790,034513

€ 0,33540,02800,10710,03260,32610,031: 0,11340,026414

27 0,24770,01800,21620,04500,19370,058¢ 0,18920,031515

0,25340,03390,17620,04150,24340,040¢ 0,17280,038215
0,40000,00000,00000,00000,40000,000( 0,20000,000015
0,19050,04200,20020,06240,19910,056( 0,18620,063516
0,00000,00340,30390,05090,28350,049: 0,30560,003417
0,21070,03770,20280,03770,23270,034¢ 0,18710,056617
0,19910,03890,21690,02450,23800,023: 0,21250,046717
0,10060,01120,20810,02800,40500,018¢ 0,21180,016818
0,18870,00630,31450,00000,16980,056¢ 0,23270,031418
0,20000,00000,20000,00000,20000,000( 0,40000,000018
0,17360,04360,24150,04360,16880,051+ 0,23080,046619
0,18250,05040,21370,05520,17890,049: 0,21970,050419
0,17590,05240,21620,05170,18300,050¢ 0,21390,056519
0,19210,02820,24670,04370,17020,038¢ 0,24960,031120

Classification and Retrieval Recognize Motif of Songket

Some classification algorithms available today such as
decision tree, Bayesian, support vector machine, neural
network. Neural network is widely used in the fields of
pattern recognition, signal processing, forecasting,
classification, optimization, control theory and to solve the
problem of regression [12] [13]. Neural network is preferred
because it has a dynamic nature that is always able to adapt
through a learning process. This paper use the classification
model backpropagation neural network (BPNN).

_l_a_ye_r Layer Layer
Input | ‘$‘—4i~ ) Output
5 (ol (ol ol
8 1
100 100 1

Fig. 4 Architecture BPNN

Best Training Performance is NaN at epoch 764

Mean Squared Error (mse)

400 500 600 700
764 Epochs

0 100 200 300

Fig. 5 Graph MSE value changes in training

TABLE Il

1) Tralnlng PARAMETERS OFTRAINING
. All  the algorithms d(_ascribed above he}ve qnless Parameters Result
implemented and tested using Matlab software, including the
training process using an algorithm backpropagation neural MSE 0.00009900
network (BPNN). BPNN has 8 input architecture with three | EPOChs 764
Gradient 0.010145
Learning Rate 0.058066
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Evaluation of the training process is done by using a

regression analysis of the response and the target tissue. Tt Retrieval Recognize System of Songket Motifs
results of this evaluation are shown by the graph in Fig. 6.
The graph shows the results of linear regression line gradien Mot Inpat Morphology Resul

equal to eleven, the point of intersection on the Y axis
exactly at the point 0 and the correlation coefficient (R) |2
equal to 1. These results indicate that a lack of compatibility
between the output of the same network with the target and §
thus can predict all training data appropriately. | Songhet Produced By siwngane | ¢

1. Input Motif — Chain Cod

Training: R=1 0 1 2 3
2 lo Dat; ! ! ! ' j ! i 2 Eprnttoy 1 4 0.255896 0.0350825 0.169517 0.0321344
- —— ; . . ,
1 veT 1 —— = 0.270047 0.0330189 0.160083 0.0442217
4. Reset
161
Fig. 7 Stages classification and retrieval system-recognized songket motifs
141 -
2 [ll. RESULTS ANDDISCUSSION
o 12 . .
5 In order to get good accuracy of testing time
ol | classification data, the training set should be able to
¥ represent the state of the test data. To measure the
§ performance of the system used calculation precision and
i | recall. Precision is the degree of accuracy of the
information requested by the user with the answers given
o i by the system while the recall is the success rate in finding
back the information system. Accuracy in precision and
T recall can be defined by the formula in Table 4.
2+ 4
L L L ! L L L s L TABLE IV
2 4 6 8 er 12 14 16 18 20 CONFUSIONMATRIX
arget
Fig. 6 Regression results of training BPNN Predicted Class
2) Testing Positive Negative

Testing phase follows the sequence of processes in the
chart to the right of Fig. 1. Starting from the segmentation
process to the process of feature extraction motif identical tof ~ Class | Negative| False Positive (FF)  True Negative (TN)
processes performed on the stage of the formation of the
database. Results motif pattern features of the query will be
recognized by BPNN who have gone through the learning.

Actual Positive | True Positive (TP False Negative (FN)

Based on the table, the formula recall and precision

process. Identify the image retrieval system that includes allNt©:[14]
the above process has been implemented in the GUI as in Precision="
X . recision=—— 4
fig. 7. The GUI has 6 views, namely: TP+FP @)
1. Showing information menu consists of input motif, P
boundary, test, reset. Recall=—— ()
2. Display the input motif.
3. Results contour songket motifs. To evaluate the information retrieval which combines
4. Display the probability value Chain-code pattern of precision and recall can use the calculation of F-measure
songket motifs query. which is the quality of harmonic mean from the recall and
5. The name of songket motifs recognize the results of precision, with the following formula:
the meeting.
6. Explanation of songket production. F-measure=2 rorecision x Recall ©6)
Precision+Recall

At the time of the test using 80 different motifs with
training data, the overall result for the value of precision and
recall can be seen in Table 5 and 6:
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TABLE V

TESTRESULTSOF PRECISIONVALUE MOTIF

effective if the value above 50% and ineffective if the value
is below the value of 50%. According to Pao [16] if the ratio

. Total . of recall and precision equal (1:1), the retrieval system can
No. | Name of Motifs Data Test| |* | FP| Precision be said to be recognized under ideal conditions. The result of
1 | Baringin 4 41 0 100% precision and recall were evaluated by using F-measured to
2 | Kali 4 410 100% show the mutual relations between precision and recall,
3 | Cindawan 4 41 0 100% which is obtained F-measure value of 0.9849. The F-
4 | Mahkota 4 4| 0 100% measured result is close to 1, it means that the precision and
5 | Saik Kalamai 4 4 0/ 100% recall results show good accuracy.
6 | Kelok 4 3 1 75% Graph of precision results can be seen in Fig. 8.
7 Pucuak Rabuang 4 3 | 75%
Pucuak Rabuan
8 | kociak ) 100% Precision Graphics
9 Sirip 4 4 0 100% 120% |
10 | Anyaman 4 4 0 100% o | .
11 | Bintang Godang 4 4 q 100% _ \ [/
12 | Bintang Kociak 4 4] 0 100% £ e
13 | Ubur-Ubur 4 4] 0 100% B I
14 | Bintang Lauik 4 4 0 100% o |
15 | Tabuik 4 4 0 100% 20%
16 | Lopi 4 4 0 100% o
17 Marmar 4 4 O 100% 12345678 91011121314151617181920
18 Lancip 4 4 O 100% Sequence of Motifs Songket
19 | Mahkota Bungo 4 4 0 100% ) o _
20 | Gonjong 4 2 0 100% Fig. 8 Graph results precision whole motif songket
Average|  98% Fig. 8 shows the % 7" motifs (“twist" motifs,
"grandchildren"), where each of the four motive test scores
TABLE VI obtained each precision by 75% at the time of testing of two
TESTRESULTS OFRECALL VALUE MOTIF irrelevant motif. while other motifs can be well recognized.
No. | Name of Motifs DTotal ™| En Recall Thus the average level of -accuracy of the information
ata Test requested by the answer given by the system at 98%
1 | Baringin 4 4 0 100% precisions. Kelok and Pucuak rabuang motif is not known
2| Kali 4 4] 0 100% because the motif has a rotation when the image is
3 | Cindawan 4 4| 0 | 100% acquisitioned (Fig. 9)
4 Mahkota 4 4 0 100%
5 Saik Kalamai 4 4 0 100% ETH T BTN M H TR
6 | Kelok 4 3| 1 | 75% i EEE%?:F”WF%“H%:‘EH;HI
7_| Pucuak Rabuang 4 i o too%h  [jibsibisieaniniie
Pucuak Rabuang Rt e et St
8 Kociak 100%
fO ilr:;?aman j j 8 18822 Fig. 9 Kelok and pucuak rabuang motifs
11 | Bintang Godang 4 4 0 100%
12 | Bintang Kociak 4 4 0 100% The graph of the results of the recall can be seen in Fig. 10.
13 | Ubur-Ubur 4 4 0 100%
14 | Bintang Lauik 4 4 0 100% - - -
15 [ Tabuik 4 4] 0 100% Recall Graphics
16 | Lopi 4 4 0 100% 120%
17 | Marmar 4 4 0 100% 100% -
18 | Lancip 4 4 0 100% 80% | V
19 | Mahkota Bungo 4 4 0 100% 3 so% |
20 | Gonjong 4 4 0 100% so% | N
Average 99% 0% |
Table 5 and Table 6 shows that 20 kinds of motifs where - 12345678 91011121314151617181920
each motif is represented by four motifs, so the total motif FAgcE M, St
tested was 80 motifs. The average value of precision results

from testing of songket motifs amounted to 98% and recall
value amounted to 99% on 0% -100% scale. The precision
value is lower than the recall value. Retrieval system
identifies the motifs of songket can be said effective
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Fig. 10 Graph results precision whole motif songket

Fig. 10 shows that the motif of thd” §motif “kelok”),

although precision value is smaller than the recall value by With 4 pieces motifs test values obtained recall value by

the theory raised by Lancaster [15]. The effectiveness of 7%, which is currently testing the relevant data is only
retrieval recognizes distinguished information becomes three motif and one motif is irrelevant and unfounded, while



other motifs can be recognized properly. Thus gained anl[4]
average success rate in the system recognize which result of
recall value of 99%.

(5]
. e (6]
Extraction methods, the proposed -classification, and
BPNN can generate the database Chain-code featured’]
Features probability as a texture pattern is independent of the
size of the motif and is efficiently used for texture-based
process of songket pattern recognition. Results of tests on 40
songket motifs show a good degree of accuracy where thd8]
precision value reached 98% and recall value reached 99%[9]
The failure caused by the introduction of more experienced
motives rotation during image aquisis songket. This issue[10]
will be part of advanced research to pattern the resulting
texture becomes independent of size and rotation.

IV. CONCLUSIONS
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