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No Title Result
3 Frieze Groups on Mosque Decorative Not all patterns in mosque decorative arts can be
Arts (Rahmawati et al,, 2018) classified into seven Frieze patterns and not all seven

frieze patterns always exist in one mosque
decorative arts.

4  Symmetry Patterns: An Analysis on It is proven that there are geometrical and
Frieze Patterns in Malay Telepuk symmetrical patterns in the Telepuk fabric.
Fabric (Abdullah et al., 2019)

5 Crystallographic and Frieze Groups All Frieze patterns are clearly visible in Hablon.
Structures in Hablon (Libo-On, 2019)

6  Frieze Group Pattern in Buyung Dance  The formations of Buyung dance are identical to the
Formation (Andriani et al., 2020) Frieze group patterns.

7  Exploring Motifs in Towe Songke, Most motifs in Towe Songke have group F; because
Manggaraian Ethnic Woven Fabric, they can be seen as translation, horizontal
in Mathematics Perspective (Makur et  reflection, vertical reflection and half turn rotation
al, 2020) symmetry.

8 One-color Frieze Patterns in Friendship Users are creating designs based on symmetry
Bracelets: A Cross-Cultural Comparison preferences of their local culture.
(Koss, 2021)

9  Analysis of Frieze Patterns Concepts in  Patterns based on geometry and symmetry exist in
Pua Kumbu (Truna et al,, 2021) the ways Pua Kumbu is created.

10 Korean Traditional Patterns: Frieze Two Korean traditional music instruments play the
and Wallpaper (Shin et al., 2021) seven frieze patterns.

11 Frieze Pattern on Shibori Fabric There are Frieze patterns in the Shibori motif, i.e., F;,
(Puspasari et al., 2022) F,y, Fq, Fy, Fs, Fe, and F.

12 Analysis of Frieze and Crystallographic  Four Frieze patterns can be recognized on the North
Patterns of North Sumatran Malay Sumatran Malay songket textile, i.e., Fy, F5, F5, and F;.

Songket Textile (Kartika et al., 2022)

The goal of this paper is to explore the mathematical ideas, especially geometry elements in

motifs produced in the motifs of tenun ikat using Frieze groups. Furthermore, a computer
program is made to generate the motif from a basic pattern, so users can generate new motifs
of tenun ikat without leaving the cultural characteristics of NTT province.

B. METHODS

In this paper, Frieze groups are used to identify and generate the basic pattern of tenun ikat.

The Frieze groups are the plane symmetry groups of patterns whose subgroups of translations

a

are isomorphic to Z. Transformation used in the Frieze group can be seen below. Let (b) be the

!
origin point and (i,) be the result point.

1.

. . . .. fa\_fa+h
Translation. The matrix transformation for translation is (b') = (b + k)'
. . . . . Caafay _ (1 0yqa
Reflection. The matrix transformation for vertical reflection at x = 0 is (b') = (0 _1) (b)’
, o fa'\ _ (2h 1 0yra . , .
while at x = h is (b’) = (U ) - (U 1) (b) The matrix transformation for horizontal

ensctonaty =0 (£) = (1 O)((wnteary = (#) = (3)-( ()
Rotation. The matrix transformation for rotation at (0,0) is (g:) = (Z?Sg _czisnaa) (g),

! —si a—m m
while the matrix transformation at (m,n) is (a,) = (C?Sa sma)( )+( ) )
b sind  cosa /\b—n n
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Rotations can be rotations of orders two, three, four, and six-fold, where the angle of
rotations is 180¢°, 1200, 90°, and 609, respectively.
4. Glide reflection. Glide reflection is transformation for both translation and reflection.

There are seven patterns in the Frieze groups, as shown in Table 2 (Gallian, 2015).

Table 2. Frieze Group

Group Symbol Formula Description
Fy (hop) 11 F; = {x"|n € Z}, where: Translation in horizontal
x : translation directions
F, (step) 1g F, = {x"|n € Z}, where: Glide reflection
x : glide reflection
F5 (sidle) m1 Fs={x"ym™n€Zm=0orm=1} Translation and vertical
where: reflection

x :translation
v : vertical reflection
F, (spinning hop) 12 Fo={"y"n€Zm=0orm=1}, Translation and two-fold
where: rotation
x :translation
v : rotation of 180°
Fs (spinning sidle) mg Fs={x"y"n€Zm=0orm=1}, Glide reflection and two-
where: fold rotation
x : glide reflection
y : rotation of 180°
Fg (jump) 1m Fs={x"ym"neZm=0orm=1} Translation and
where: horizontal reflection
x : translation
v : horizontal reflection
F; (spinning jump) mm Fp ={x"y"z*In€ Zm=0orm=1, Translation, horizontal
k = 0ork = 1}, where: and vertical reflection
x :translation
v : horizontal reflection
z : vertical reflection

Washburn and Crowe (1988) proposed an algorithm that can be used to identify seven
Frieze groups by using flowchart, as seen in Figure 2 (Gallian, 2015).

s there a vertical
reflection?

% there a horizontd
reflection?

zthere a horizofta
reflection or glide
reflection?

s there a horizonial
reflection?

Is there a half turn? Is there a half turn?

Mo res Yes No

F7 Fsg Fa Fg Fa Fy Fi

Figure 2. Flowchart for [dentifying Frieze Groups
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