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Abstract

Persepolis, as one of Iran's most prominent archaeological sites,
symbolizes the grandeur of the Achaemenid Empire's culture and
art. The stone carving art and architectural ornaments of this era,
drawing from the experiences and knowledge of vatrious cultures,

created a novel and artistic style that is evident in the stone reliefs of

Persepolis. Due to the delicacy and precision of these reliefs, they

have attracted the attention of many tesearchers, raising questions Knowledge of
about their artistic values and execution methods. This study aims to Conservation and
analyze the execution techniques of Persepolis' reliefs by documenting Restoration
examples of these reliefs on the eastern staircase of Apadana Palace Vol. 7(2) No.20
and the northern staircase of the Treasury Palace. To document September 2024

and create 3D models of the reliefs, advanced photogrammetry

methods, with a particular emphasis on photo-scanning technology, https://ker.icht.ir
were employed. Images were processed using specialized software Pages: 97 to 114
such as Agisoft, 3D Zephyr, and Reality Capture. The results of this )
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study reveal a part of the creation process of these artworks that has
been less explored until now. Furthermore, the effectiveness of the Mohammad Reza Rokni

hotogrammetry-based documentation method in extracting precise .
p & ¥ &p Research Associate, Research

technical and artistic data is confirmed. This method not only enables .
Institute of Archaeology,

a more detailed analysis of the reliefs' intricacies and geometric .
¥ g Research Institute of Cultural

roportions but also contributes to a deeper understanding of their . .
prop p 8 Heritage and Tourism, Tehran,

artistic values and their place in the history of art. This approach

Iran.
can serve as a valuable model for future research in the field of
documenting and extracting technical and artistic data from historical Email
stone reliefs. mrrokni@gmail.com
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Make: Canon

Model: Canon EOS 60D

Exposure Time: 1/125 sec

F Number: /4

ISO Speed ratings: ISO 100

Exposure Program: Portrait

Metering Mode: Multi-segment

Focal Length: 22 mm

Lens Model: EF-S18-135mum [/3.5-5.6 IS
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Figure 2. Example of captured images and their technical specifications .

Vo bl | Ve olo oylad | ¥ oojlosd | pian Jlo | Y+Y



L bls ol Jao paoyb o s bla ol sloul 4
Lol 3L 5l SuSG as Jlg e bLE JLias]
d De o 43w (3D Mesh) (gamdw Jio S
S5 9o Silwde Vo S8 ciS
sl o 658 Cmbgo g yed HSo e
ol od b odly s ¥ S 0 e a5 5l e
T 9y = Jh9-B (B a8 ol aag b
)_ig.) u_>)_, 9 Sloa_s Jl_’>u‘ A9 ypdi> u.i._w
Sl O9® OB palS Giegly (il )3 11 sl

g Gl 3Ll (gl

S (53w ;3 (9318 (s g,

cd)._ml)fy.ﬁ P A w L;)’LMJ.\A L;J._:Jf J_.\cl
2 &lol.o...o Jo?_lab )‘ oala_wl l_, S el d.A_uuL.a
WS o dulie dm dw 1y adads S ciaBae s
BB (awid slmodly 4y oliwd Sl gy oy

3D Model

I A slaShy 9 Las 5 (o))l p—izmen
L o5 () 5 (s 5 o bl s edlms
O)b peluaid] sl cdlw olyal e olwlis oy
5 (Alessia Galantucci, 2018; Genin et al., 2019)
i 1 ) Sy sl L 5553 i,
b )50 gl L ppged o0 3 (2l g SIS
Loyl S o ol aine g o b ol wlis )l sy
o Ol bl Ll ey Do o (6 y—So Il
(Point Cloud) bl 1l 5l JLuswd Jae SO ¢y guas

Al oo cddy yglas oS

Olaaise y b jloa b plolid bLa s po 0l 3
Lol o515 g g0 pasiadio puSe 2 3 SIS
2 03,5 o s o slad o bl oygon
4 Cl (S Lyl slss a S bl o) 51 S
Sy 3l edigl el Sy 48 (s oy Linygslie
Jidle i olwlis (clapi ol jl oala wl Ly yyglias
)_g] S il Jl_..oub dL.éé e blss C)—.i‘ ol

09— oyl Jddd sem 4y g 039 bLE jl o STye

Camera Scale

Silwditine g (ol Al yo )3 Dol (2LAE (O RS 0925 Y S

Figure 3. Spatial coverage of motifs during the photography and documentation phase.
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Figure 5. Triangulation in the 3D model and the density of triangles in the face of a sample relief motif.
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Fig 7. Creation of a black-and-white model with
detailed imagery based on color spectrum processing
of the point cloud.
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Figure 8. Use of the 3D model in analyzing surface irregularities, eastern staircase of the Apadana Palace.
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Figure 9. Shadow and light processing on part of the relief of gift bearers on the eastern staircase of the Apadana
Palace (Lydians)-
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Figure 10. Volumetric processing of the chariot wheel
motif and the small relief sculpture on the wheel axis.
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Figure 11. Color spectrum processing combined with raised and flat representations, relief of gift bearers

(Lydians) on the eastern staircase of the Apadana Palace.
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Figure 12. Layering of carving and motif creation stages based on surface irregularity analysis, relief of gift bearers
(Lydians) on the eastern staircase of the Apadana Palace.
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Figure 13. Volumetric processing of relief motifs,
ornaments and decorations.
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Figure 14. Image processing of the details of finger positioning.
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Figure 15. Color spectrum processing combined with leveling of motifs, relief of the lion and bull combat on the

eastern staircase of the Apadana Palace.
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Figure 16. Analysis of irregularities and levels forming the relief.
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