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Abstract: Ornaments are a particularly important aspect in textile design, influencing the visual and aesthetic
value of textile products. They are part of every culture in the world. Decorative ornaments applied in Macedonian
costumes and textiles combine the tradition and techniques of manufacturing and decoration, which have been
developed and passed down from generation to generation. This work investigates the ornaments in Macedonian
folk costumes and textiles from the aspect of applied symmetrical operations. A number of traditional textiles with
different classes of motifs, borders and two-dimensional patterns were analysed. In the era of globalizations of
textile trends and designs, ornaments remain an important aspect offering creativity and innovation in design.
They are a fundamental part of the textile industry continually developing onto new means of expression and
functionality.
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ANALIZA SIMETRUJE U;ARAMA
MAKEDONSKE NOSNJE

Apstrakt: Ornamenti su posebno vazan aspekt u dizajnu tekstila, koji uti¢u na vizuelnu i estetsku vrednost tek-
stilnih proizvoda. Oni su deo svake kulture na svetu. Dekorativni ornamenti primenjeni u makedonskoj nosnji
kombinuju tradiciju i tehnike izrade i dekoracije, koje su se razvijale i prenosile generacijama. Ova studija istrazu-
je ornamente u makedonskoj narodnoj nosniji i tekstila sa aspekta primenjenih simetri¢nih operacija. Analiziran
je veliki broj tradicionalnih tekstila sa razlicitim klasama motiva, bordure i otvorenih Sara. U eri globalizacije
tekstilnih trendova i dizajna, ornamenti ostaju vaZan aspekt koji nudi kreativnost i inovativnost dizajna. Oni su
osnovni deo tekstilne industrije koja se kontinuirano razvija ka novim sredstvima israZavanja i funkcionalnosti.

Kljucne reci: ornamentika, narodne no3nje, analiza simetrije.

1. INTRODUCTION costumes are a treasure trove of cultural heritage, re-
flecting the aesthetics of different regions during the
late 19th and early 20th centuries, as well as a centu-
ries-old tradition. They are part of the material culture
of the Macedonian people and a significant branch of
folk artistic creation. Placed on different parts of the
garment such as sleeves, neck, bottoms, pocket, etc.,
they affect the perception and focus of those parts [5].

The delicacy of fabrics, with a variety of patterns
and motifs is an indicator of the lifestyle, traditional
mentalities and fashion trends for each historical peri-
od of time [1]. All traditional patterns are expressions
of a culture: from the Celtic pattern forms based on
the two directions of spirals found in the flow of water,
to the intricate mosaic tiles of Islamic cultures [2]. The
Balkans, as a crossroad of Byzantine, Slavic and Otto- Cultural groups exhibit preferred symmetries in
man culture exhibit particularly opulent decorationin  their art [6]. Therefore ornaments can be classified
the traditional costume [3,4]. Macedonian traditional  based on the arrangements of repeating motifs with-
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in a pattern using symmetry analysis. There are three
general categories for symmetries in the plane: rota-
tional, one-dimensional and two-dimensional. In ro-
tational symmetry a motif is rotated about a central
point for a given angle. Motifs are classified as dihe-
dral groups - D1, D2...Dn (with mirror reflections) or
cyclic groups - C1, C2 ...Cn (without mirror reflec-
tions). The number denotes the number of times the
motif is repeated. For example, the letters Zand N can
be divided into 2 identical parts twice rotated, and
would therefore be classified as C2 motifs, the letters
T and M have mirror reflection, making a D2 motif.

The second general group of symmetry are
one-dimensional patterns. Alternative terms include
band, strip, frieze or border. Border patterns exhibit
translation of a motif at regular intervals in one direc-
tion only, as if trapped between two imaginary paral-
lel lines. In addition, vertical mirrors, horizontal mir-
rors, and 180-degree rotation can be used to enrich
the pattern. When these four symmetry operations
are combined a total of seven possible primary class-
es of border patterns result. Border patterns frequent-
ly occur in the embroidery of traditional costumes.
For instance, all seven one-color, one-dimensional
patterns were found in the chemise embroideries of
various Greek regions [7]. Border patterns can be used
as stripes of distinct or repeating design to cover the
whole surface of a fabric [8].

The third general type of symmetry group is
two-dimensional, i.e. patterns that repeat in two di-
rections covering the entire surface of the fabric. There
are 17 primary classes of two-dimensional patterns.
An example of two-dimensional patterning in tradi-
tional textiles was given by Kumpikaité et al. [9] home
woven East Prussian tablecloths in basket weave.

Among the various sources of inspiration [10], folk
textiles enrich the creativity and supply ideas for con-
temporary design [11, 12]. Therefore, analysis of pat-
terns in traditional textiles can be a valuable source of
ideas. With that in mind, the objective of this study is
to apply classification principles to groups of textile
patterns of Macedonian traditional textiles and ex-
plore the symmetries applied.

2. METHODOLOGY

In order to conduct the research photographic
material was gathered from reproductions of tradi-
tional costume used by national traditional dance en-
sembles, namely Ensemble Macedonia; KAS (Cultural
artistic society) llinden, Bitola, KAS llinden, Struga, and
KAS Drimkol, Vevcani, while part of the photographs
were taken at the Ethnological Museum in Skopje.

The photographs of textiles are presented in Table 1.
The designs were executed as either embroidery or
weaves. Embroidered designs were mainly found on
items such as shirts, wests, head ornaments etc. Wo-
ven patterns are found on untailored textiles such as
aprons or carpets.

Linear black and white patterns were drown from
the photographs (Table 1, sketch). The symmetry
analysis began by classifying the patterns into motifs,
one-dimensional patterns (borders) and two-dimen-
sional patterns. Motifs were classified in two catego-
ries (C and D), as explained in the introduction. Clas-
sification of the border patterns in primary classes
was conducted according to flow-charts proposed
by Washburn [6]. The primary class of patterns relies
solely on the symmetries applied, resulting in 7 class-
es of border patterns (p111, p1al,pm11, pIm1, p112,
pma2, pmm?2) and 17 classes of two-dimensional pat-
terns (p1, pm, pg, cm, p2, pmm, pmg, pgg, cmm, p3,
p3m1, p31m, p4, p4m, p4g, p6, p6m). However, when
colour, as well as symmetry is considered 17 classes
of border patterns and 46 classes of two-dimensional
patterns are achieved [13]. Therefore, the original col-
our photos were reverted to, in order to class the pat-
tern according to symmetry and colour. In this notifi-
cation, to the primary symbol of the class () is added
to denoted colour change in the subsequent symme-
try, (b) if the colour change is in a translation parallel
to the edge of the pattern and (c) if the translation is
diagonal to a translation in the pattern. In addition to
the classification, the ethnographic region of origin
is listed in Table 1 (1- Upper Vardar, 2-Middle Vardar,
3-Brsjak, 4- Mijak, 5- Shop).

3. RESULTS AND DISCUSSION

The symmetry analysis was conducted on 82 pat-
terns (Table 1), of which 53 (64,7 %) were borders, 20
(24,4 %) motifs and 9 (10,9 %) were two-dimensional
patterns. According to the obtained results, borders
are very common patterns in Macedonian traditional
costume. On the one hand, borders serve as decora-
tive elements, while on the other, they might have
a functional character. For instance, when an em-
broidered border is placed on the edge of a sleeve it
prevents stretching and helps the clothes keep their
shape. In clothes, embroidered borders can mostly be
seen at the ends of shirt sleeves, around the neckline
of shirts, and at the ends of the lower part of shirts. The
decorative role is particularly important as women
themselves embroidered the patterns handed down
from generation to generation, thus the embroideries
reflect the culture and ethnicity of the people living
in these regions. A sequence of borders placed par-
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Table 1: Pattern samples and classification
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allel to each other is used to decorate aprons, carpets
and other woven items. Motifs in folk costumes can
be placed on different parts of clothing, depending
on cultural and regional traditions, because of their
meaning and symbolic value. The two-dimensional
patterns are least used. They can be found in items
that were not home-made, such as scarfs (Table 1, no.
75, 79) or bags (no. 82). On home-made textile items
two-dimensional patterns are found mainly on do-
mestic textiles, such as carpets, rather than clothes.

Table 2 presents the frequency of occurrence of
the seven types of borders. As can be seen from the
table, six out of the seven primary classes of borders
were found in the examined sample. The only class of
borders that was not represented was p112, which
unlike the other classes has only rotational symmetry.
The most frequently occurring borders were of the
pmm?2 class (41.5%), with mirror reflection in both di-
rections. Further mirror reflections were found in bor-
ders of the p1m1 (15.1 % occurrence), pm11 (17 % oc-
currence) and pma2 (9.4 % occurrence) class. In total,
mirror reflection occurs in 83% of the patterns. Asym-

metric borders (p111) or patterns with translational
reflection (plal) are less common. These patterns
generally occur in areas in the north of the country.

Addition of colour variation to the symmetry of
patterns is less common, as 60.4% of the patterns
were primary ones, whereas only 39.6% of patterns
were modified. Most instances of colour modifica-
tion were found with pmm?2 class of patterns. The
modification generally occurs as consequent motifs
along the translation axes change colour (e.g. Table 1,
no.13). Partial change of colour within the motif (eg.
Table 1, no. 22) is less frequent.

Table 3 presents the frequency of occurrence of
cyclical and dihedral motifs from the given sample.
From the symmetry analysis of motifs, it is visible that
dihedral motifs are dominant in the patterns occur-
ring in traditional costume. As the most common
types, d1 (30%) and d4 (25%) classes of motifs can be
single out. The symmetrical operations used in the
most frequent motifs correspond to those used in
the most frequent borders, as can be seen on Figure

Table 2: Frequency of border patterns

Border p111 plal pm11 pimi p112 pma2 pmm?2 Total
pattern f % f % f % f % f % f % f % f %
Primary 5 94 2 38 8 151 5 94 - - 3 57 9 170 32 604
Modified 2 38 - - 1 19 3 57 - - 2 38 13 245 21 396
Total 7 132 2 38 9 170 8 151 0 00 5 94 22 415 53 1000



TEKSTILNA INDUSTRIJA - Vol. 72, No 1, 2024

Table 3: Frequency of motifs

. cl d d1 d2 d3 d4 dé Total
Motif
% f % f % f % f % f % f % f %
Primary 3 15.0 1 5.0 6 30.0 1 5.0 1 5.0 5 250 1 50 18 90.0
Modified - - 1 5.0 - - - - - - - 1 5.0 2 10.0
Total 3 150 2 100 6 300 1 5.0 1 5.0 5 250 2 100 20 100.0
1. Motifs of the d1 class are used to develop border 4, CONCLUSION

patterns with one mirror reflection in the horizontal
or the vertical direction. Motifs of the d2 class are em-
ployed when the reflection is in both directions.

Only 10% of the motifs in the selected sample
were cyclical. These motifs are generally floral or ge-
ometric abstractions of natural symbols such as the
sun. Modification of the colour within the symmetry
was also seldom, with occurrence of only 10% in the
given sample.

5 aepeee
T XRRARR

Figure 1: Interrelation between the most commonly
used types of motifs and borders

Two-dimensional patterns were the least frequent
of the analysed patterns, as can be seen from Table 4.
Three of the 16 primary classes of patterns were iden-
tified - p1, patterns with a parallelogram grid and
two-way translation, cmm, patterns with cantered
grid and mirror reflection on both axes and pmm, pat-
terns with rectangular grid and mirror reflection on
both axes. As in the case with border patterns, the use
of horizontal and vertical mirror reflections is consist-
ent when developing the pattern.

Table 4: Frequency of two-dimensional patterns

Two-dim. cmm pmm p1 Total
pattern f % f % f % f %
Primary 3 333 2 222 1 111 6 667
Modified - - 1 111 2 222 3 333
Total 3 333 3 333 3 333 9 1000

Ornamentation in textile plays an important role
in shaping textile design and affects the visual and
cultural aspect of textile products. The use and mean-
ing of ornamentation are subject to change and inno-
vation, which allows for constantly developing experi-
mentation in the field of textile design. The use of bor-
ders, different motifs and two-dimensional patterns
both primary and in form of oppositely modified color
to artistic designs in Macedonia has a rich history in
the textile and folk heritage of the country. Of the ex-
amined patterns, borders were encountered most fre-
quently. Regarding the symmetrical operations used,
two and four degrees of rotation and mirror reflection
were most often found in the borders. Ornamentation
in textile design is a dynamic and multifaceted field
that not only enhances the beauty of textiles, but also
promotes cultural exchange, artistic expression and
economic development. In fact, it represents a path
through which textiles products communicate their
origin, show belonging to a certain culture or style
and distinguish the brand or designer from the rest. It
remains a cherished form of creative expression that
not only enhances the aesthetics of textile products,
but also plays a key role in creating of identify and
identification of brands and cultures.
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