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Symmetry Analysis of Double-ikat Textile Patterns:
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Symmetry analysis of textile patterns, which appear in the Patan Patola and Geringsing textiles produced
by the double ikat technique in India and Indonesia, can provide information about the cultural relationship
between ethnic groups. Symmetry is categorized into classes according to the Symmetry Group Theory. This
article is based on a study in which eight textile samples were used: four Patan Patola textiles and four Ger-
ingsing textiles collected from an exhibition catalog. Each sample was examined based on the Symmetry
Group Theory and divided into three class categories: point symmetry, one-dimensional, and two-dimensional
classes. The results indicate high similarities among the symmetry classes of samples from these two ethnic
groups, thereby suggesting that the patterns possess a common connection. Patan Patola and Geringsing tex-
tile patterns admitted pmm?2 and d4in all samples, indicating intense interactions.
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Introduction

The purpose of this study is to examine the symmetry
classes of textiles produced by cultural ethnic groups that
still use the double ikat weaving technique. According to
Dhamija (2002), the double ikat weaving technique exists
in two places in the world: India and Indonesia. The tex-
tiles produced using the double ikat weaving technique is
called Patan Patola in India and Geringsing in Indonesia.
However, no study has decoded the cultural information
of these two textiles through a symmetry analysis, which
would provide information on the symmetry preferences
from the two ethnic groups.

The patterns created in textiles are outcomes of the cultural
knowledge owned by ethnic groups. Since they produce
textiles based on the availability of equipment and mate-
rials in their surroundings, the patterns that appear in the
textiles reflect how the artisans perceive the world around
them. In other words, the patterns appearing in the tex-
tiles encode cultural information. One way to decode this
cultural information is by examining the patterns’ symme-
tries. The Symmetry Group theory can be used to analyze
and compare the pattern structures of Patan Patola and
Geringsing, which allowing researchers to interpret the re-
lationship between the two cultures. Based on Engelbratch
(1974), the more similarities found in symmetry classes
between two textiles patterns, the more likely the patterns
have a common connection.

Patan Patola and Geringsing

The word ikat means to bind; hence, in the double-ikat
technique, both warp and weft threads have to be wrapped
and dyed before the threads are woven. Because the pro-
cess is demanding and time-consuming, not many plac-
es have preserved this technique. According to Dhamija
(2002), contact between India and Indonesia began as ear-
ly as the 4th century through Hindu and Buddhist influ-
ences, the use of the Sanskrit language, and the trading of
textiles. Dating back to ancient times, textiles from India,
especially the Patan Patola, were worn by the Indonesian
royal family (Dhamija, 2002; Ramseyer,Buhler, 1989; Pa-
tolas, 1988). Based on a study by Breguet, he found that
blood samples, obtained from a large population of the
Tenganan Pegringsingan people, revealed eighteen citi-
zens in the village to possess a special enzyme called LHD
calcuta 1. This enzyme is a characteristic of the Indian
population that is extremely rare outside of this country (as
cited in Ramseyer, 1983, p.25). His data suggest the pos-
sibility that the ancestors of Tenganan Pegringsingan may
indeed have come from India. Based on this information,
it could then be assumed that the double-ikat technique
had probably transferred to Indonesia from people in India
who migrated to the Tenganan Pegringsingan Village.

The assumption that Patan and Tenganan Pegeringsin-
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gan are interconnected has motivated research comparing
their textiles. After studying both areas for several years,
Ramseyer and Buhler exhibited the textiles and created a
catalogue in German in 1975. They found that Patan Pa-
tola and Geringsing were used for ceremonial purposes in
their original areas and that the textiles possessed the same
pattern structure, both having borders and body patterns
(Buhler&Ramseyer, 1989). A second exhibition entitled
The Voyage of Cloth and held at Bank Duta, Indonesia in
1988 was sponsored by the Indonesian textile designer,
Iwan Tirta, and the Gujarat State Handicraft and Hand-
loom Development. The catalogue exhibited not only Pa-
tan Patola but also all types of textiles from India that had
influenced Indonesian textiles. An interesting note from
this catalogue is that despite the large quantities of Indian
textiles exported to Indonesia over the millennium, Indo-
nesia retained its own traditions.

The study of these textiles has primarily focused on either
Geringsing or Patan Patola or on exhibiting both of them
in the same catalogue. However, no study has used sym-
metry analysis to examine their pattern structures.

Symmetry Analysis

A symmetry analysis of the patterns that appear in both
textiles will provide new knowledge in the field on how
these textiles are connected through geometrical patterns.
D.K Washburn, in her study of symmetry analysis, argues
that investigating the universal form of symmetry can en-
able us to understand why certain object-specific features
display ethnic identity. Shapiro, in his comparison of Afri-
can and British patterns, finds that African patterns, unlike
British patterns, seem to prefer rotating objects to a po-
sition 45 degrees past the perpendicular to the horizontal
plane (Shapiro, 1960, pp.17-30). Crowe, in several studies
of African art (1971, 1975, 1982), shows respectively that
pattern designs can be described systematically by their
symmetries, that repeated designs occur frequently on
many types of media, and that a number of different mo-
tions characterize the designs. As these examples suggest,
symmetry analysis is a fundamentally significant method
for understanding the cultural information.

A pattern consists of a fundamental unit that is repeated in
specific motions, and if a pattern exhibits those motions,
it has symmetry. The motions analyzed here include ro-
tation, reflection, translation, and glide reflection. To pro-
vide a clearer understanding of symmetry, the images be-
low illustrates a pattern’s fundamental unit and symmetry.

Symmetry Group Theory (Woods, 1935; Washburn and
Crowe, 1988; Hann, 1991) classifies symmetry patterns
into finite groups and infinite groups, with the infinite
group being divided into 7 one-dimensional classes and
17 two-dimensional classes. The fundamental unit moves
along the axis by one or a combination of several motions,



Figure 1. Symmetry motions

and these motion classes are used to describe a specific
repeated pattern. Thus, patterns whose parts move about a
point axis are called finite because eventually the parts will
move full circle to superimpose upon the original starting
point. Patterns whose design units move along a line axis
are called one-dimensional infinites since their generation
in one direction can theoretically be repeated an infinite
number of times without superimposing on the original.
Likewise, patterns whose design units move along two-
line axis are called two-dimensional infinites since their
generation in two directions can be repeated an infinite
number of times (Washburn, 1983, pp.138).

Figure 2. Finite design or Point symmetry, from Woods, 1935,
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Figure 3. One-dimensional pattern which admits one direction
of translation, reproduced from D.K Washburn, 1988, p.59

Pattern Structure

In terms of size, Patan Patola textiles are larger than Geri-
gnsing textiles; however, Patan Patola and Geringsing are
similar in structure with both textiles having borders and
body patterns (as can be seen in the figure 5). In Patan Pa-
tola textiles, the border patterns appear as circling the body
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Figure 4. Two-dimensional pattern which admits more than
one direction of translation, reproduced from D.K Washburn,
1988, p.61

patterns while, in Geringsing textiles, the border patterns
appear at the top and bottom of the body pattern.

The symmetry analysis of the patterns appearing in both
Geringsing and Patan Patola textiles is based on the pat-
terns’ structures. The border patterns in both textiles are
composed from a fundamental unit that repeats in one
direction; therefore, the border patterns’ analysis used 7
one-dimensional classes. The body patterns for both Geri-
gnsing and Patan Patola textiles consist of fundamental
units that repeat in one or more directions; therefore, the
body patterns’ analysis use both the 7 one-dimensional
classes and 17 two-dimensional classes. In addition to that,
each fundamental unit of the border and body patterns in
both textiles consist of several design units—smaller units
of the fundamental unit. These design units rotate and re-
flect on their axis, and those units were analyzed with di-
hedral and cyclical point symmetries. Thus, a symmetry
analysis was conducted in three sections: the border pat-
terns, the body patterns, and the design units of both the
border and body patterns.

Samples

The samples for this study were taken from museum cat-
alogs. The sampling design technique is non-probability
with quota sampling—one sample is taken under each cat-
egory of the Patan Patola and Geringsing found in litera-
ture. Buhler (1975, p.221) categorizes Patan Patola into 7
groups, with groups 1-4 related to the pattern structure and
groups 5-7 related to the materials used in the textile. So,
only the first 4 groups were used as the categories in this
study, as shown in the diagram below. Ramseyer (1991,
p-119) also divided Geringsing into 4 groups, which are
also shown in the diagram below. One sample from these
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eight categories were drawn as illustrated in the diagrams below (see diagram 1 & 2 for clarification)

Procedure

A procedure or protocol was set up to analyze the data to reduce subjectivity in analyzing the patterns’ structures. The
procedure is as follows:

1.

5.
6.

Re-draw the patterns. All the samples were redrawn using Computer-Aided Design (CAD) software to obtain a clear
visual of the shape. This study focuses only on the shape of the patterns regardless of color or any other elements that
support the textiles.

Parse the pattern based on border and body patterns. After redrawing the patterns, the analysis began by dividing the
patterns into border and body patterns for each sample.

Examine the border patterns of Geringsing and Patan Patola. Patan Patola and Geringsing have more than one border
pattern, which are assessed with 7 one-dimensional symmetry classes. Then the fundamental units of each border
pattern types are examined with point symmetry classes.

Examine the body patterns of Geringsing and Patan Patola. The fundamental units of the body patterns of Patan Pato-
la and Geringsing are repeated in one or more direction, so the body patterns are assessed with one-dimensional and
two-dimensional symmetry classes. Then, each fundamental unit of both the Patan Patola and Geringsing patterns are
then examined with point symmetry classes.

Calculate each component of the symmetry classes as percentages based on the appearance in each sample.
Compare the appearance of each symmetry in the categories of: border patterns, body patterns, and point symmetry.

Below are the sample images showing the process of analyzing each sample based on this procedure.
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Figure 5. Patterns’ structure of Patan Patola and Geringsing
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SAMPLE I

Diagram 2. Samples of Geringsing

A.1. Border Patterns One Dimensional No Design Unit Point Symmetry
Symmetry Group
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+RH DRI B DR | g 3 * a4
Fandamental wit NS
A.2. Border Patterns Two Dimensional No Design Unit Point Symmetry
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SAMPLE 2

A.1. Border Patterns One Dimensional No Design Unit Point Symmetry
Symmetry Group
1 dl
00944000809408054000844 plll <
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‘undamental unit
One Dimensional No Design Unit Point Symmetry
A.2. Border Patterns Symmetry Group
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Symmetry Group
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ANANAN 7 “ ds
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SAMPLE 3

A.1. Border Patterns One Dimensional No Design Unit ~ Point Symmetry
Symmetry Group
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Fundamental unit 2 ¢ d4
E® & ¢ & & & pm 1
Fundamental unit ADNAAN
One Dimensional No Design Unit Point Symmetry
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SAMPLE 4

A2

A.1. Border Patterns One Dimensional No Design Unit Point Symmetry
Symmetry Group
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SAMPLE 5

A. Border Patterns One Dimensional No Design Unit Point Symmetry
Symmetry Group
FY Y rryrapps BN !
pmll
it b o o ok & AN 2 + d4
O pmll
TTETTTTTTTTTTTITITITTITTIIT AN 3 # 4
B. Body Patterns Two-Dimensional No Design Unit Point Symmetry
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SAMPLE 6
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SAMPLE 7

A. Border Patterns One-Dimensional No Design Unit Point Symmetry
Symmetry Group
[344a20220000002020200022020222 pmll 1 4 dl
fundamental unit AWB
L T T S S S pmll 2 - d4
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- 6 “
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%
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SAMPLE 8

A. Border Patterns One Dimensional No Design Unit Point Symmetry
' Symmetry Group
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Result and Discussion

Table 1. Comparation symmetry analysis of the sample from Patan Patola and Geringsing

Patan Patola Geringsing
Patterns’ Structure
Sample 1 Sample Sample Sample 4 Sample 5 | Sample 6 Sample Sample
2 3 7 8
Border Patterns
33% 33% 33% plll
67% 67% 100% 67% pmll 100% 100% 100% 100%
Body Patterns
pmm?2 100% 100% 100% 100%
100% plll
100% 100% pm
100% pmm
Point Symmetry
33% 25% 54% 17% cl 12%
17% 25% 17% d1 9% 22% 13% 44%
50% 25% 46% 66% d4 91% 78% 87% 44%
25% ds

Border patterns in both textiles use only two of the sev-
en classes-- p/11 and pmli-- under the one-dimensional
symmetry group. Border patterns in Patan Patola use both
classes while border patterns in the Geringsing samples
consistently use only pm 1. Body patterns in both textiles
use two of the seven classes-- pmm?2 and pl11--under the
one-dimensional symmetry group and two of the seven-
teen classes--pm and pmm--under the two-dimensional
symmetry group. Patan Patola body patterns use pli],
pm, and pmm while Geringsing consistently admits only
pmm2.

The border patterns between the two textiles have a posi-
tive connection since both admit pm ] class, although the
percentage of this class is not a full hundred percent for
Patan Patola, but these percentages are higher than that of
the other class for pl/1. However, for the body patterns,
both Patan Patola and Geringsing textiles do not share
any similarity in the classes they are included. The Ger-
ingsing textiles consistently use the pmm?2 class for the
body patterns, which means the fundamental parts are
repeated reflectively in one direction. Patan Patola uses

classes of p111, pm, and pmm, which show that the funda-
mental parts in Patan Patola are repeated with translation.
As Patan Patola and Geringsing textiles are rich in pat-
terns, both their border and body patterns are composed of
patterns that also admit finite or point symmetry. Analysis
of point symmetry shows that Patan Patola and Gerings-
ing admit cyclical (cn) and dihedral (dn) point symmetry:
cl, dl, d4, and d5. Cyclical point symmetry patterns ap-
pear in almost all Patan Patola samples while it appears
in only one Geringsing sample (sample 8). Consistently,
d4 appears in all samples, and, interestingly, its appear-
ance tends to be higher in the Geringsing samples when
compared to the Patan Patola. In terms of consistency, d/
also appears in almost every sample, although there is one
sample in which it does not (sample 3). The appearance of
d5 is rare, found in only one Patan Patola sample.

The results indicate again that Patan Patola admits more
symmetry classes than Geringsing. In the categories of
border patterns and point symmetry, all classes admitted
by Geringsing are also admitted by Patan Patola. How-
ever, both textiles have different class symmetry for the
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body patterns. The sizes of the both textiles are different
as Patan Patola textiles tend to be longer and bigger com-
pared to Geringsing textiles; therefore, the arrangement of
the fundamental parts of the patterns is limited and only
repeated in one direction in Geringsing textiles.

Conclusion

All symmetry classes that are admitted by the Geringsing
patterns are also admitted by the Patan Patola patterns es-
pecially under categories of border pattern and point sym-
metry. The symmetry classes included by both textiles is
highly similar; past research has shown that higher similar-
ities in symmetry classes indicates an increased likelihood
that the patterns possess a common connection. Accord-
ing to Englebrecht, this stylistic homogeneity is correlat-
ed with the intensity of an interaction with other cultures
(Englebrecht, 1974, pp.52-65); that is, Patan Patola and
Geringsing textile patterns exhibit widely-dispersed ho-
mogenous styles, indicating an intense interaction. Hence,
this study provides additional evidence of a relationship
between the two areas based on these analysis of textile
patterns.
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