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ABSTRACT

Traditional girih consists of basic geometric units with
distinctive patterns, often built on repeated squares and circles.
Early Islamic geometric forms—such as 8-pointed stars and
lozenges—date back to 836 CE at the Great Mosque of Kairouan.
By 1086, 7- and 10-point girih patterns appeared in the Jameh
Mosque of Isfahan, and 10-point girih later became widespread.
Girih designs are executed in cut brickwork, stucco, and mosaic
faience tilework, forming decorative strapwork surfaces from the
15th to 20th centuries. Most designs rely on a hidden geometric
grid with regular points, employing 2-, 3-, 4-, and 6-fold
rotational symmetries to fill the plane. The visible pattern
includes 10- and 12-pointed stars and convex polygons, joined
by interlacing straps. This research uses a combinative method
based on library documentation and mathematical logic.
Comparing traditional and proposed methods, the new approach
minimizes error coefficient and reduces time by eliminating the
compass, the most sensitive drawing tool. The study aims to
obtain and reproduce fractal geometry patterns from common
Islamic girih motifs, translating them into software using L-
system rules and computer language. It seeks to bridge
architectural concepts with computational methods by
examining fractal geometry in nature and architecture, redefining
Islamic geometric patterns, and simulating them digitally.
Benefits include significantly increased speed, reduced error in
designing Islamic geometric patterns, and the ability to generate
new, sophisticated forms through minor changes in system data.
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