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Abstract

Introduction:Geometry was one of the integral principles of Iranian-Islamic
architecture, which created the necessary harmony in different parts of a building with
the help of proportions and Peymun. The use of a mesh background was one of the
oldest manifestations of the presence of geometry in architecture, which was used as
a guide for the architect to ensure proportions and basic harmony in the building. But
geometry was not only specific to the art of architecture; geometry has also been used
by artists in other Iranian-Islamic arts in a hidden form. By conducting various studies,
researchers have come to the conclusion that geometry has been important not only
in architecture, but also in other Iranian-Islamic arts such as miniature painting, and
painters have used geometry for aesthetic purposes. Mural painting is one of the branches
of the art of painting that has been used as decoration in Iranian historical buildings. -
Researchers believe that in Iranian-Islamic architecture, geometry was not only used in

the main structure and spatial organization of buildings, but architects and artists also ;é‘zc_glgj?{

used this geometry in details such as decorations and motifs. Hidden geometry was a »Final revision:
geometric coordinate system based on which the artist composed their work, and its 2025-09-17
purpose was to create a coherent whole. This coherent whole in architecture included »Accepted:

plans, sections, details, and architectural decorations. Reticulated substructures found f%zasr ioggi?ne sccess:
in scrolls such as the Topkapi Scroll were some of the most important documents to 2025_39_21 '
prove the use of hidden geometry by traditional architects in the construction of their »Published:
buildings. These scrolls, which included plans and patterns of decorations aligned 2026-04-01

with reticulated substructure networks, indicated the coherence between building bl

components. Therefore, it can be said that if such a grid-based infrastructure was used A P
in the design of Iranian buildings, it should be possible to adapt the existing buildings »2

to such networks. To investigate this issue, the historic Behnam House, which has E’;l:;ﬁempom@wbﬁziau_a&ir
valuable murals, was selected for the case study. >3
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Purposes & Questions: The purpose of the present study is to investigate the hypothesis
regarding the use of geometric micro-patterns and a reticulated grid to compose and

place motifs in the murals of Behnam House, similar to pattern drawing in Iranian Abstract
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painting, and to find the relationship between this reticulated grid and the architecture of
Behnam House. The research questions are as follows: What is the relationship between
the architectural geometry and the geometry of the motifs in the mural paintings in
historical Iranian-Islamic houses? and what is the relationship between the pattern and
geometry of the walls and the plan of Behnam House in Tabriz, and its mural motifs?
Methods: The research is qualitative, and the method of this research is analytical-
comparative. The data collection method is library and documentary research, and
images related to the murals have also been recorded in the field. The analysis part
of the research, which includes the analysis of hidden geometry in plans, murals,
and drawings, has been carried out with the help of software such as AutoCAD and
Photoshop.

Findings & Results: According to the studies and analyses, the results of the study
indicated that the hidden geometry in the mural painting of the Tannabi room of
Behnam House is related to its architecture, so that both correspond to a single grid,
that is, the artist designed the mural painting using the infrastructure network modules
of the room’s architecture on a smaller scale. The square infrastructure network with
horizontal and vertical lines obtained from testing different divisions with proportions
is completely consistent with the Behnam House plan. The secondary and tertiary grids
with specific proportions, obtained from the primary grid, are also consistent with
the mural motifs of the Behnam House. In addition to the 45-degree rotation of this
grid (the method used in the Tabriz school of painting), a template design obtained for
placing motifs, in which the shamsa in the wall painting has been developed with a
square proportion and the important components of mural painting such as oval frames,
flowers and vases, shamsa and half-shamsa and half triangles are placed in this pattern
of divisions with a proper order.

Keywords: Architectural geometry, Peymun and modules, Mural painting, Infrastructure
network, Tabriz’s Behnam House.
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Figure 1. A (Right), Tablet image discovered at the Malek Museum, dating to the Qajar period
(Tablet image discovered at the Malek Museum [Qajar period], n.d.).
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Figure 1. B (Left), Pierced screen in the miniature With a Program, circa 1580, courtesy of the Victoria and
Albert Museum, London (Necipoglu, 2001).
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Figure 4. Reconstruction of the original method for creating
the network framework of the illustration of the chess game
of Bozorgmehr and the ambassador of India
(Afsharmohajer & Beheshti, 2015).
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Diagram 1. Hidden geometry in architecture and miniature painting
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Diagram 2. The relationship between hidden geometry and mural painting
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Figure 5. Overall view of the mural paintings of the dadoes and frames on the western side of the tanabi room of the Behnam House

Figure 6. Orosi windows of the tanabi room of the Behnam
House
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Figure 7-A (Right). Fireplace of the tanabi room
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Figure 7-B (Left). Painting of the muqarnas of the fireplace in the tanabi room
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Figure 8. Painting of the dado beside the fireplace on the western side of the tanabi room of the Behnam House
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Figure 9-A(Right). Frontsideofthe lacquered architectural panel, collection of the Malek National Museum (Rokni, 2014, p. 52)
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Figure 10. Initial checkered grid (Red lines) and secondary
checkered grid (Green lines) in the plan of the Behnam
House, Tabriz
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Table 1. Method of reducing the module size with fixed proportions in the checkered grid of the Behnam House, Tabriz
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Table 2. Spatial dimensions in the primary and secondary networks of the Behnam House, Tabriz.
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Figure 12. Underlying checkered grid aligned with the plan of the Behnam House, Tabriz (Composition, by the authors)
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Figure 16. Underlying checkered grid of the wall paintings and the pattern of motif placement in the Behnam House, Tabriz
(Composition, by the authors)
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