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Table No. 1: Steps of drawing the "kond sormedan ganas" knot By radial infrastructure network

method, (source: authors)
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Table No. 2: second step,First generation, Sharpening the knot of "Kond Sormedan Qanas" and
obtaining the Sharp knot of the "tabl" (source: Authors)
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Table No. 3: Third step, Second generation, Blunting the sharp knot of "tabl" and obtaining the knot of
"kond Sormedan" (source: Author)
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Table No.4: fourth step, Third generation, , Sharpening the knot of "Kond Sormedan” and obtaining
the Sharp knot of the "Shamse Tah Boride" (source: Authors)
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Table No. 5: fifth step, fourth generation, obtaining the Loose knot of "Dah Shishe Shol Sekero"

(source: Authors)
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Table No. 6: Summarizing the generation of knots of the master and student suffah of Isfahan Jame

Mosque (source: authors)
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Table No. 8: Drawing geometric nodes by Hankin's method (source: authors)
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Abstract

In Iranian geography, geometric patterns have always played a key role in art and architecture. This
study aims to understand and recreate the geometric patterns used in the Jameh Mosque of Isfahan
through both traditional methods and Hankin's innovative approach. The main research questions are:
1) Can Hankin's method, with scientific analysis and computer algorithms, create an infinite variety of
geometric patterns while maintaining the core elements, similar to the traditional methods used in
Iran? 2) Can modern methods, like Hankin's, replace traditional techniques for drawing geometric
patterns? 3) What are the differences and similarities between the traditional Iranian method and
Hankin's contemporary approach in the way they construct the components of geometric patterns? In
this research, the Jameh Mosque of Isfahan was chosen as a case study due to its rich decorations and
valuable geometric designs. The results of this study show that while Hankin's method has the
capability to reproduce some of these patterns, it lacks the comprehensiveness and diversity of
traditional Iranian methods in terms of complexity and variety. In other words, the traditional Iranian
method in pattern design is capable of creating more complex and diverse patterns that align closely
with the aesthetic of Iranian architectural geography.

Keywords: Islamic art decorations, geometric motifs, knots and knots tiles, Hankin, Isfahan Jame
Mosque

Introduction

Geometric patterns represent one of the most refined traditions of Islamic architecture in Iran,
combining mathematical order, visual harmony, and symbolic meaning. Arthur Pope identifies Iran as
a major center for the development of geometric design, attributing its advancement to mathematically
trained architects. Traditionally, these patterns were generated through compass-and-straightedge
constructions based on the lranian zayesh method, a system rooted in practical knowledge and
historical continuity. In recent decades, computational approaches—most notably Hankin’s polygon-
based method—have been introduced to analyze and reconstruct Islamic geometric patterns. While
effective in reproducing visual structures, such methods often diverge from traditional construction
logic. Despite growing scholarship, systematic comparisons between these two approaches remain
limited. This study addresses this gap by evaluating their generative processes, structural accuracy,
and capacity to reproduce complex patterns, aiming to inform contemporary architectural design while
preserving cultural authenticity.

Methodology

This study adopts a historical-comparative and qualitative approach based on visual content analysis
to examine Islamic geometric patterns through traditional Iranian zayesh construction and Hankin’s
method. Data were collected from historical texts, academic sources, and visual documents. Ten-point
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shamseh patterns from the Jameh Mosque of Isfahan, particularly the Ostad and Shagerd iwans, were
selected as case studies due to their richness and diversity. The patterns were reconstructed using the
zayesh method and redrawn using Hankin’s “contacting polygons” approach, and the results were
compared to evaluate their structural correspondence and the analytical scope of Hankin’s method in
relation to the traditional generative system.

Results and Discussion

The reconstruction of ten-point shamseh knots from the Ostad and Shagerd iwans confirms the strong
generative capacity of the traditional Iranian zayesh method. Beginning with the base knot on a radial
grid, increasingly complex patterns emerged through systematic internal transformations,
demonstrating that structural complexity is produced by endogenous growth rather than external
assembly. This process enables both surface repetition and internal expansion, resulting in patterns
with structural depth and continuity. In contrast, Hankin’s polygon-based method successfully
generates regular surface patterns but shows clear limitations in internal growth. Only six of the eight
identified knots could be reconstructed using this approach, indicating restricted generative
completeness. Variations are mainly achieved through changes in grids and angles, not through
progressive internal development. These results support the conclusion that zayesh functions as a true
generative system, while Hankin’s method remains primarily a formal and analytical tool. Although
computational methods provide precision and efficiency, they cannot fully replace traditional
construction logic. Integrating zayesh principles into digital frameworks offers a promising direction
for contemporary architectural design.

Conclusions

This study confirms that traditional Iranian geometric knot construction is based on strict generative
principles, including repeatability, internal growth (zayesh), and structural self-sufficiency.
Comparative analysis of ten-point shamseh patterns from the Ostad and Shagerd iwans of the Jameh
Mosque of Isfahan shows that while Hankin’s algorithmic method can reproduce surface complexity,
it cannot consistently generate patterns with internal expansion and depth. Only six of the eight
identified knots were constructible using Hankin’s approach, indicating its limited generative capacity.
The zayesh method, by contrast, enables continuous internal transformation and produces structurally
richer and more adaptable patterns. Although Hankin’s method offers mathematical precision and
efficiency, it remains primarily a formal reconstruction technique rather than a true generative system.
Consequently, modern algorithmic methods cannot replace traditional Iranian construction logic in the
faithful reproduction of Islamic geometric patterns. Integrating zayesh principles into computational
frameworks may offer a productive direction for future research and contemporary architectural
design.
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