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Abstract

To design and generate symmetrical batik patterns by fractal model can be easily
modified for future needs, as long as the fractal object generated by iterated function system
(IFS) can be obtained by just decoding the code. The IFS code represents the coefficients of
affine transformation, so can be modified by affine transformation such as translating,
mirroring or flipping horizontally or vertically. Batik pattern in block form that is delimited
by crossed lines can be filled by any color. There is a tricky way to build a straight line in
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fractal form by normalizing the draft thick line. In this paper there are two generic quadrant
patterns as examples, the patterns are built in four and five straight line forms crossing one
or more other lines. To copy a pattern in quadrant to other quadrants relative to the center

can be done horizontally first then vertically or vice versa.
Keywords

IFS fractal model, affine transformation, symmetrical batik pattern, generic
quadrant pattern

Introduction

There are many researchers who studied the way to generate batik patterns.
Iskandar, R.S.F et.al. studied to find out geometric concepts related to ethno-
mathematics that are used for example in batik motifs and other areas [1].
Crystian, C. & Wahyono, W. built an application to generate geometrically
symmetric patterns through symmetrical pattern enforcement based on generative
adversarial network (GAN) to accelerate training processes efficiently [2]. Ramli,
H. et.al. studied to examine the application of tritik technique in creating exquisite
batik pattern design that is almost similar to the traditional “tie and dip” technique,
but differs in the aspect of fabric treading with a more elegant pattern [3]. Tian, G.
et.al. proposed the automatic generation method of batik flower patterns based on
fractal geometry based on 2D iterated function system (IFS) and curve function
[4]. Minarno, A.E. et.al. introduced the batik Nitik 960 dataset from Yogyakarta,
Indonesia that is supplied by PPBI Sekar Jagad. There are 60 categories in which
16 photographs each, for a total 960 images [5]. Anggoro, P.W. et.al. introduced
computer-based virtual design and manufacturing technology that are used to
produce Kawung batik patterns for ceramic surfaces [6]. Atrinawati, A. studied
Jlamprang batik motive through observation and interviewing the local people who
understand the history well [7]. Kaewareelap, S. studied the modernizing batik
clothes as a cultural heritage of Southeast Asia through creative design, color
characterization and collection presentation [8]. Putri, C.F. & Sahbana, M.A. studied
to measure the productivity by means of Objective Matrix (OMAX) method for BM
Batik SME [9]. Hafiza, G.N. et.al. studied by combining two techniques to create
marbling and block batik motifs by means of an application of marbling on block
batik motifs in contemporary batik creation for entrepreneur and students who wish
to enhance the creativity in batik creation [10]. Rachmayanti, S. studied the
application Latohan as a special pattern in Lasem to residential interior in order to
maintain the sustainability of the batik Lasem pattern with case study in vernacular
building [11]. Li, D. & Yan, Y. N. summarized existing batik patterns and analyzed
the general batik styles and features in accordance with the imitation of batik
patterns in digital designing art to achieve an immediate printing result [12]. Yin,
X. & Wang, J. proposed three methods to solve the problem of low production
efficiency, environmental pollution, and industrialized imitation batik production
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came into being [13]. Dinata, R. & Fan, Z. Offered a comparative study of three
categories of development which applied philosophy, contemporary style and basic
design principle approach to design a modern batik pattern [14]. There are more
researchers studied in fractal geometry related to batik designs [15, 16]. There are
more researchers studied in GAN and Neural Network methods related to batik
designs [17, 18, 19, 20, 21].

Methods

To generate batik patterns in blocks separated by many straight lines that
cross to each other can be done in three steps. First, design and generate four or
five slim rectangles representing lines in the South-West quadrant, as the first
object then duplicate the representation code of the first object by flipping
horizontally into the South-East quadrant as the second object. Merge the two
objects by merging the code of the two quadrants then duplicate by flipping
vertically and translate to the other two quadrants on top of the first and second
quadrants to have the third object. Finally merge the last two objects (in the bottom
and on top) into a new single object (draft version) by merging the representation
code of the objects. Actually the sequence can be reversed vertically first then
horizontally with the same result.

The IFS code of fractal object consists of 6 coefficients affine (a, b, ¢, d, e
and f), the coefficients ‘a’ and ‘¢’ of the straight line object are zero [22]. In the
second step, normalize the code of the last object by modifying the coefficient ‘a’
and ‘c’ of its IFS code to be zeroes and other coefficients by rounding up and save
as IFS code of another new object (final version). The IFS code of the final version
can be seen in Table-1 (model-1) and in Table-2 (model-2) in the Results section.
In the last step, images of batik pattern in fractal form can be processed further by
duplicating or multiplying the size by copying horizontally and vertically or
converting the colors into the inverted colors version. The result of batik pattern
model-1 and model-2 discussed in the next section.

Results

There are two models, the four lines model (model-1) and the five lines
model (model-2). The design result of the model-1 can be seen in Figure-1, and
the design result of the model-2 can be seen in Figure-2. Generating from the
models to be objects, the two models can be generated by fractal decoding
algorithm [22] and save the both objects form into IFS code format. The IFS code
of the first model can be seen in Table-1 and the IFS code of the second model can
be seen in Table-2.

The result from the third step of the method, the batik pattern phase-1 as
generic form can be seen in Figure 3 (model-1) and Figure-6 (model-2). The result
of phase-2 can be seen in Figure-4 (model-1) and Figure-7 (model-2) To have
another palette of colors, the colors of image can be substituted by any color or
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just invert the colors by inversion color process. The result of inverted colors

versions can be seen in Figure-5 (model-1) and Figure-8 (model-2).

Table-1. IFS code of the final version of model-1 (4 lines). There are 4 (lines)

times 4 (quadrants) equal 16 rows

a b (o d e f Probability
0.0 -0.5 0.0 0.4 -0.5 0.0 1.0/16
0.0 0.4 0.0 0.5 -0.1 0.0 1.0/16
0.0 -0.4 0.0 -0.2 -0.5 -0.2 1.0/16
0.0 -0.1 0.0 -0.5 -0.2 -0.5 1.0/16
0.0 0.5 0.0 0.4 0.5 0.0 1.0/16
0.0 -0.4 0.0 0.5 0.1 0.0 1.0/16
0.0 0.4 0.0 -0.2 0.5 -0.2 1.0/16
0.0 0.1 0.0 -0.5 0.2 -0.5 1.0/16
0.0 0.5 0.0 0.4 0.0 -0.6 1.0/16
0.0 -0.4 0.0 0.5 -0.5 -0.5 1.0/16
0.0 0.4 0.0 -0.2 -0.1 -1.0 1.0/16
0.0 0.1 0.0 -0.5 -0.1 -1.0 1.0/16
0.0 -0.5 0.0 0.4 0.0 -0.6 1.0/16
0.0 0.4 0.0 0.5 0.5 -0.5 1.0/16
0.0 -0.4 0.0 -0.2 0.1 -1.0 1.0/16
0.0 -0.1 0.0 -0.5 0.1 -1.0 1.0/16

Table-2. IFS code of the final version of model-2 (5 lines). There are 5 (lines)

times 4 (quadrants) equal 20 rows
a b c d e f Probability
0.0 0.5 0.0 0.1 0.0 -0.4 1.0/20
0.0 -0.5 0.0 0.3 -0.5 -0.1 1.0/20
0.0 0.4 0.0 0.1 -0.1 0.0 1.0/20
0.0 0.5 0.0 0.3 0.0 -0.1 1.0/20
0.0 -0.1 0.0 0.5 0.45 0.0 1.0/20
0.0 -0.5 0.0 0.1 0.0 -0.4 1.0/20
0.0 0.5 0.0 0.3 0.5 -0.1 1.0/20
0.0 -0.4 0.0 0.1 0.1 0.0 1.0/20
0.0 -0.5 0.0 0.3 0.0 -0.1 1.0/20
0.0 0.1 0.0 0.5 0.45 0.0 1.0/20
0.0 -0.5 0.0 0.1 -0.5 -0.5 1.0/20
0.0 0.5 0.0 0.3 0.0 -0.6 1.0/20
0.0 -0.4 0.0 0.1 -0.5 -0.9 1.0/20
0.0 -0.5 0.0 0.3 -0.5 -0.6 1.0/20
0.0 0.1 0.0 0.5 -0.35 -0.5 1.0/20
0.0 0.5 0.0 0.1 0.5 -0.5 1.0/20
0.0 -0.5 0.0 0.3 0.0 -0.6 1.0/20
0.0 0.4 0.0 0.1 0.5 -0.9 1.0/20
0.0 0.5 0.0 0.3 0.5 -0.6 1.0/20
0.0 -0.1 0.0 0.5 0.35 -0.5 1.0/20
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Figure-2. The design model of model-2 (x-z like)

Figure-3. The fractal object of model-1 (4 lines) as final version phase-1
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Figure-5. The fractal object of model-1 (4 lines) phase-2 (inverted colors)

Figure-6. The fractal object of model-2 (5 lines) as final version phase-1
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Figure-7. The fractal object of model-2 (5 lines) phase-2 (normal colors)

Figure-8. The fractal object of model-2 (5 lines) phase-2 (inverted colors)

For further need, the image of batik pattern in phase-2 can be continued to
next phase. The example result of phase-3 of model-2 in inverted version can be
seen in Figure-9.

Figure-9. The fractal object of model-2 (5 lines) phase-3 (inverted colors)
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The advantages of fractal model over other models is the simplicity of the
recycle process by just applying the affine transformation such as the delate
transformation operation horizontally or vertically on the IFS code. The example of
horizontally squeeze version of model-2 can be seen in Figure-10.

Figure-10. The fractal object of model-2 (squeeze version)

Image of batik pattern in figure-10 as the result of squeeze version of
model-2 can be compared with the normal version of model-2 in Figure-6 above,
in which is looked like there are two images of normal version squeezed
horizontally.

Conclusion

The colorful symmetrical batik pattern in blocks can be generated by fractal
models by modifying the IFS code of many line objects. Modify the batik pattern
by duplicating the images horizontally and vertically in quadrant fashion to reserve
the symmetric pattern. The colors of the results also can be substituted by any
colors or inverted. Additionally, the fractal model of batik pattern can be recycled
by just simply transforming the IFS code of the batik pattern by one or combination
of affine transformation operations.
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