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ABSTRACT

Aims: The aim of the research is to use and apply the artificial intelligence network and
data mining of the non-form pattern in the ten valuable landmark buildings of Tehran
(1330s to 1350s) in the direction of modernization.

Methods: In the present study, the research method used in terms of purpose is applied-
developmental and the method of study is descriptive-survey in terms of method and
nature. In this research, the MLP (Multilayer perceptron) artificial intelligence network
and clustering have been used to validate the non-form analysis of residential building
plans in the period 1330-1350. The data were randomly divided into three sets, 70% of the
data were used for training, 15% for validation, and 15% for testing.

Findings: According to the analysis and matching with non-formal analysis, the results
show that plans have 15, 14, 13 and 11 components in terms of non-form. which exactly
corresponds to the plan's amorphous analytical tables. Therefore, the results of the non-
form analysis of the plans have been validated by artificial intelligence.

Conclusion: Modernization of buildings and preservation of historical buildings are
important for the majority of people and the results of this research showed that by using
modern technology such as creating an artificial intelligence network, it is possible to find
the invisible and hidden components in the plans of the mentioned period and use them
in today's residential plans. The use of modern technologies such as artificial intelligence
in order to cluster and identify the hidden relationships of plans can be very helpful..

Keywords: modernization, artificial neural network, non-structured data, clustering,
housing contemporary architecture.

CITATIONLINKS

[1]Diba D. Contemporary architecture.... [2]Heydari Delgarm, M., Bemanian, ...[3]Hamejani, Y., Bayzidi,
Q... [4]JAhmadi M, Ansari M, Bemanian... [5]Koosheshgaran S A A, Golvardi M. ... [6]Talebi, H., Hojjat,
E.,farzian, M,...[7]Latifi M, Diba D. Data Mining ...[8]Mahdavinejad M. Discourse of ... [9]Mahdavinejad
M. High-Performance ...[10]Mahdavinejad M. Designerly Approach to,...[11]JAmini M, Mahdavinejad M,
Bemanian...[12]Mahdavinejad M, Amini M. Public ..[13]Ansari S, Andalib A. An
Evaluation...[14]Kamelnia H. Community Architecture ...[15]Maghsoud M, Nasr T. ITC-based
...[16]Mansouri R, Nasr T. Study of Impact...[17]Dehghanbanadaki A, Sotoudeh ... [18]Najafi Teroujeni,
S. M ...[19]Latifi M, Mahdavinejad M ...[20]Latifi M, Mahdavinejad M [21]Rahbar M,
Mahdavinejad,...[22]Latifi M, Daneshjoo K. The Creation ... [23]lranishad A, Habib F, Mahdavinejad
...[24]Iranishad A, Habib F. Reconnection ... [25]Bolouhari S, Barbera L, Etessam ...[26]Esmaeilian
Toussi H, Etessam E ...[27]Esmaeilian Toussi H, Etesam | ...[28]Hanachi P, Diba D, Mahdavinejad
...[29]Kalantari Khalilabad H, Haghi M...[30]Keshtkar GA, Ansari M, Nazi DS ...[31]Mahdavinejad M,
Bemanian M, ...[32]Mahdavinejad M, Hosseini SA ...[33]Nguyen AT, Reiter S, Rigo P ...[34]Pan Y, Zhang
L. Data-driven,...[35]Walker S, Khan W, Katic K...[36]Mohandes SR, Zhang X, Mahdiyar A..[37]Beccali
M, Ciulla G, Brano VL ...[38]Olofsson T, Andersson S. Overall ...[39]Rahbar M, Mahdavinejad M....
[40]Rahbar M, Mahdavinejad M,... [41]Goodarzi P, Ansari M, Mahdavinejad ... [42]Mahdavinejad M,
Bitaab N. From Smart ...[43]Rahbar M, Mahdavinejad, M,...[44]Hsu YH, Juan YK. ANN...[45]Desai M,
Shah M. An anatomization ...[46]Zhang J, Li C, Yin Y, Zhang ...[47]Diba D. L'lran et l'architecture ...
[48]Diba D, Dehbashi M. Trends in modern,... [49]Pourzargar M. Posto-Corona Visioning for... [50]Car
Z, Baressi Segota S, Andeli¢ N [51]Shaeri J, Mahdavinejad M. Prediction ... [52]Javanroodi K,
Mahdavinejad M ...[53]Javanroodi K, Nik VM, Mahdavinejad ...[54]Heidari AA, Faris H, Mirjalili S ...
[55]Askari A, Mahdavinejad M, Ansari ... [56]Shaeri J, Mahdavinejad M, Pourghasemian ...
[57]Rasoolzadeh M, Moshari M. Prioritizing for ... [58]Saadatjoo P, Mahdavinejad M,... [59]Behnava B,
Pourzargar M. Impact of... [60]Xu Y, Li F, Asgari A. Prediction ... [61]Mansourimajoumerd P,
Mahdavinejad ...[62]Mansourimajoumerd P, Bazazzadeh H, ...[63]Sarmadi H, Mahdavinejad M. A
designerly ...[64]Shaeri J, Mahdavinejad M. .. [65]Shams G, Rasoolzadeh M....[66] Talaei M, Mahdavinejad
M,... [67]Xiangli Y, Xu L, Pan X... [68]Shaeri J, Mahdavinejad M, Zalooli ...[69]Moayedi H, Mosavi A.
Synthesizing ...[70]Shaeri J, Mahdavinejad M ...[71]Botero-Valencia JS, Valencia [72]Wang J, Li S, Chen
H, Yuan Y, Huang [73]Finzi M, Welling M, Wilson... [74]Almutairi K, Algarni S, Algahtani T...

Copyright© 2021, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0International
LicensewhichpermitsShare(copyandredistribute thematerialinanymediumor format)andAdapt(remix, transform, and build upon the material) under the
Attribution-NonCommercial terms.


https://dorl.net/dor/20.1001.1.23224991.1401.12.1.6.6
https://doi.org/10.1002/ad.1406
https://jias.kashanu.ac.ir/article_111768.html?lang=en
https://www.bagh-sj.com/article_57877.html?lang=en
https://dorl.net/dor/20.1001.1.23224991.1400.11.1.6.9
http://jhre.ir/article-1-195-fa.html
doi:%2010.22059/jfaup.2014.55373
https://dorl.net/dor/20.1001.1.23224991.1399.10.3.7.7
http://hoviatshahr.srbiau.ac.ir/article_10930_79f91b76bac9a77aba9d4aff60465705.pdf
http://www.armanshahrjournal.com/article_44611_955a20b5cfd1f32308e627ddc8528b91.pdf
https://dorl.net/dor/20.1001.1.23224991.1399.10.2.7.5
https://doi.org/10.21315/jcdc2019.24.1.9
https://doi.org/10.1016/j.proeng.2011.11.2032
https://dorl.net/dor/20.1001.1.23224991.1395.6.1.5.3
https://dorl.net/dor/20.1001.1.23224991.1392.3.2.1.0
https://dorl.net/dor/20.1001.1.23224991.1401.12.1.2.2
https://dorl.net/dor/20.1001.1.23224991.1401.12.3.6.0
https://doi.org/10.1007/s10064-017-1213-2
https://jsde.srbiau.ac.ir/article_20485.html?lang=en
http://www.ijapas.com/index.php/ijapas/article/view/279
doi:%2010.22052/jias.2022.245859.0
https://doi.org/10.1016/j.jobe.2021.103822
https://dorl.net/dor/20.1001.1.23224991.1395.6.2.3.3
http://ums.srbiau.ac.ir/article_13939.html?lang=en
https://dorl.net/dor/20.1001.1.23224991.1400.11.2.1.6
https://dorl.net/dor/20.1001.1.23224991.1399.10.2.3.1
https://dorl.net/dor/20.1001.1.23224991.1398.9.1.6.5
https://doi.org/10.22034/BAGH.2019.161797.3914
https://journals.ut.ac.ir/article_18864.html?lang=en
https://dorl.net/dor/20.1001.1.23224991.1393.4.1.6.0
http://hoviatshahr.srbiau.ac.ir/article_1119.html
https://doi.org/10.12691/rse-2-1-7
https://doi.org/10.3846/jau.2019.5209
https://doi.org/10.1016/j.apenergy.2013.08.061
https://doi.org/10.1016/j.apenergy.2020.114965
https://doi.org/10.1016/j.enbuild.2019.109705
https://doi.org/10.1016/j.neucom.2019.02.040
https://doi.org/10.1016/j.energy.2017.05.200
https://doi.org/10.1016/S0360-1323(01)00094-4
https://doi.org/10.1080/08839514.2019.1592919
https://doi.org/10.22034/aaud.2020.154406.1717
https://easychair.org/publications/preprint/5dF1
https://doi.org/10.1088/1755-1315/83/1/012020
https://doi.org/10.22061/jsaud.2019.4501.1333
https://www.tandfonline.com/doi/abs/10.3846/1648715X.2015.1101626
https://doi.org/10.1016/j.ceh.2020.11.002
https://doi.org/10.1007/s10462-022-10192-7
francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=19648743
https://b2n.ir/a12379
https://dorl.net/dor/20.1001.1.23224991.1400.11.4.7.6
https://doi.org/10.1155/2020/5714714
https://doi.org/10.1080/01430750.2022.2092774
https://doi.org/10.1016/j.apenergy.2018.09.116
https://doi.org/10.1016/j.scs.2019.101597
https://doi.org/10.1007/978-3-030-12127-3_3
https://doi.org/10.1177/01436244221097312
https://doi.org/10.1016/j.jobe.2022.105041
https://dorl.net/dor/20.1001.1.23224991.1400.11.1.7.0
https://doi.org/10.1016/j.scs.2021.102894
https://dorl.net/dor/20.1001.1.23224991.1400.11.3.5.2
https://doi.org/10.1016/j.energy.2021.122692
https://ssrn.com/abstract=3709733
https://flore.unifi.it/bitstream/2158/1259071/6/UPADSD%202021_ATTI_Firenze.pdf#page=133
https://doi.org/10.1016/j.solener.2023.01.021
https://doi.org/10.1080/01430750.2022.2092774
https://dorl.net/dor/20.1001.1.23224991.1401.12.4.2.8
https://doi.org/10.1016/j.seta.2021.101894
https://doi.org/10.48550/arXiv.2112.05504
https://doi.org/10.1007/s12371-022-00738-0
https://doi.org/10.3390/su13063198
https://doi.org/10.1016/j.csite.2022.102638
https://doi.org/10.1016/j.enbuild.2019.07.026
https://doi.org/10.1016/j.buildenv.2019.106204
https://proceedings.mlr.press/v139/finzi21a.html
https://doi.org/10.3390/su14105924

PRV

o e Golens 5 s L Ol G880
OloysiS Cugn 5 Ko b oo sl oS ol Sl ol 4 iy
Soleme cpl A3l o S0 slashia ol 4 S 5 ooy
(b elae shols (Sl gla 5551 (sDlael 4y dias
Sl 25558 alacr 31 01l [V] ol 035 oo 0 5 WJls
RGSV G| Cy -5 DV P T ] P I GOV @)U ERLETIFLY
Sl e olsan o ol 020 ladilr &S la Sa,
5 Il T Gl Lol en S G ol 08
SLaly Sl ol ol sloass 3t ul oy ol
550 Ol calsie sl g s S5l S
S sl O a2 b bbbl o (lra,
gl el sdas bl S g o ol 6LAGJ.3 5 Coglae
Sty bl el 53 oS0 Ly & el s
S e SIS B sladils cas . &) Cslate
Sees Ol L by s slab s 5 disd o
S5 glalzs 5l 50l glaly OLSLw 5,5 o oy
Sl 5 FUE (U 52 s by Sl s
23 Sl S femmass i 58 (Solens
5 SH5 S (3l Sl Blie 3 ol sladas
Sy 3l Ceo by Cglie OU L Sl (oS
Camar A 6,8 ols b 5 il 1y 355 Sy pn Lo
Tlas csilenSt e ¥ e 5 anlllas o 3 55 o 2l
03 Sleseatlo (glae Kl e O oM 5 (55l 4l
5 Shosar b oS (golars daly e g Slo s
Lol S oyspn [V o Jla) (Sss il b
3L Ober Supel olere L3 Sl Slse ALs Ol e

Dy
O o 5 it bt Ol Ol slalas Ole Sl
JO{CCH PN D N PP SCOUION B B U 5 X
@5 S CRP I P JUUIE S R B Y Y .>J\Jl§u,a
2 IVl e ool 5L 03 5e0 B b sl (s lene
s ds—al by ails glane (DUl Sl L1 6 lene

VEY Ol oY ojlad MY 0553

Los Chls (g5l e (,...ewlﬁl gl (GUga VTP

Jele ol ol g JISKG 8 s 9Sesls
e S G el b S OW
e glaly 16, A (8 san
e O ans B Y aas Aol 5 Ol ¢

*TL_..L; ol gl e (,...eU'zHﬁ! Shgin Glge

el ST o&isls (g8 0 Ol axly cglens 03,8 -
SOl OlLe

O oKl s sla e OBUSEDs (glens 05,5 =Y

(J s 0k $).0\ 3 Ol g5

s

B o S s 5 (egrae Sigm 4SS | 6 uS)S & 1Sl
Cawl Gidghy ol Bun VWA LYY and alold o ol o5 dieudjyl sbals
25 oo Lyl )45 e o VWO LYY 050 (2t lis gl od o oS
WBan sy odlitl 350 34855 g, il adlllae )3 1 W9y g 45
- o «anle 5 () sy adlas ST g Slamey = o)
naigd g MLP (sgiae Sion aSud ) otagsy onl 9 Atk (otolow
WY 0)90 (FgSums sl sl (S e Jlow (o liel jglatess
B sy A gadee daw dy (Bdlad jgbody baodly .l od 413 ) 0 0 VYO
2033 V0 g (xiwylsel (el 2o yd VO o390l (lp Wodls oy Ve oS
A ookl 905l (gl

5 S sl s L 3 5 65,5 gm0, by
adlio VO (gl cuiy a  JSG e Ja 5l Coie gla M oS e e L
o Jslis pr gaate 85 45 sl e (cladlge V) g e VY calye VY
i g a5 s 1t ol S S
Lol 0 (6,105 oo 9 (T el & Guae

(S guan yoor aSud il ealatul b aS oy LS i oyl ol g 039y Caanl
9 48l 1) 5530 0)93 oM )3 39290 oy 9 Mt Sloadlie (g5
Kle & 9y slagyglid I oolatwl 2y I8 4y (g5950l (SeSuws la D
Slyice e gz baly) oLl 5 anades Cua > (eoan (e
LSl ouiS SaS Hlos

(IShps gglSedld (sguas g (gilwpolee :Ls.»;.ls Olols’

Oler S a sk — ok aoldal



VYV o O ans B Y0 ans dbols )5 Ol g5 Couie (laly 1363 30 4 gad ¢ 8 gimmn 5 403 5l oslizal b (3 5Ss UM, Lo (55l jolae g JSS 18 (5 9lSesls

e Sl il sl olens sl 2
sle bl Sl bl 5 (golans (o S 3l 5
s Sobere o 5 eg alad D)o S AL o age
Ll el 3550 Olejan 5 Cgr G > bl o
VYWY LYY glaaas 5 45 Ol ) 000 (g lens [#]
WSl A3l oty 5 ol Sleme o g5 i S S
Ll sl 5528 5505 Ol OF (6ol 5 o s 3t
53 Jle Ol e lazls Sl 6681 glyls Oloman bals
093 (5SS dals G SO il 3 sl OLLS
kS oS (6 ez lsasle o S 4y 3laze VFOL B VYT
53 o O Sl 5 a5 il i 65|
ol e 5 e ol edalie AL e OB L Jls
Or aps s Glate golans 4z S1as 5 S slanl ) fask
s Sty lens Gl STl Ll Cil a3 g (g 5
Sl Kos 5l i O i g ol Lo RIS Jals
3t Jde (s sl O s R cnl s
S e 5O YT Ol s i L slaly (g5l s
s e w53l SIS 5 S i 5y O
ol 03 o s Gl Jl Sl e (b
Gl olae shataay (555 5 Ol o €550 (S

93 5 o, (WYOLITTraas) O g iyl sl
WL cr e 3 S o S 55 (55l ol
Sl Wl a6 Se g el Ol ) (slers dral (<l
b s, 00 shaiie 5 Gl g (g lene sla S
Sk 5l (6 S0, JUS Lo @wiidS Sl el
4 Olgr 5 Ol —oles Golans IS Erlis 5l 58
woale 5l Sl M gle olae [V] 55, 00 e
O O 5SS (gl ) ps O ar 5 = slias
© 5 Sl oles SVI5 Gl sl 5 S DILL la )]
Al Al G sl polas LIS 5 abae (5 S e
L S s ool Sl 035 s lime 4 (e
Sas e bpltle cpl assilr coul Ko bog gole oy i
(el S O eealie b glae Blod & &l e 0585

AN O S o5 on B0l e B sae 05 5 5B0L

Nagshejahan

ol 31 Sl &8 il s o antl gl s gla S
Lre Wlo 031 54r 5 sl (Bl (K 3 ka3l (5300
)J%‘)JH\d‘.W\aéﬁw}jﬁ;\xﬁAuﬁj
o)lj,o.h 63[& rJJA Ml})bd};}j‘ﬁ‘_}f@&‘ L;u@l;—
MQ)}J%WB&Af@MJ}JA&U}{H&b‘:

6\,} g_,.:;;w\m Cz-—n»\ abﬁ LAALJ) ULJJ‘LJJ 4.2_.;:.4\.? )\

Lol s s sl e 308 L b @l glns sl
W8 4338 (g leme Sl s oS s e s w308
b 5L b golems OF &5 il sme s ol 553
5ok anls Cys (olane OF Ll s leay 35
3l e pl2b ((Son b Bl Olas e aide
a5 g5 olons 3 o S rman 335
o s ((p3 0 (Sle) DB ASasli il &S Cul OF 5 350
A s A3l glasls 5 s Soa |y oS Al

AL 0T el 3o s 5 dialidy b 5 Soa
Ly ool Ghasy cnl slaadads Sl (S o
Sl olare Ghls a5 A\YO YT o3 solane
L olams slaml J 5ol el 5 035 00l (Solare 5
SV PR NP PRSI W P TA TR VW PGPV
ol L3 el 3 03 dled g5 e 53 018
Ol slaliad s 51L[0] ol 4228 iy o3 (50l
4SO L fad e 016 5 JadSl 6l Ol
0 A ) B P NP ) D DR S
v poleal 5 lass oJ\.ATJ.z i Solora 3,108
33 8es hls 5 e (LS oLy s SIlsl Lol
Lo S Sl s 4 Y] ol s <=L§>=:_.~l shls
CNSs il Sl s Oy 3 0l S5 OV she s x5
e e xS LSS sl ol (Lo
S K h Sl e G a 308 5 Jb- ol e S 08
S oS LS o candly pl Js a8 e s
Jlasl Mus S oo v ms s Ay el Ol
Solers S35 o dMe olas 050 4y Sl al $olene
3 Sl 3550 Sl OLSLw Ok S35 ol

Volume 13, Issue 2, Summer 2023



b Sl 4 OAlsny S S e )58 (e s 55 35 s
L 15310ke (ool slowl @ OF pao g 533 5 0 A
LY AT LS oo ,la )b sl ol (5 008 (jl.)d
Sl ol s 4 [NV ] gy ol 5 iiler
— SRl s b st el sl slas S
wtlsy 0lgi—ol Floler OLLs 163550 4 g0l (Dl
lod 83N (3l olae i3 cnl 5l s o
L Olgtol ed (VL FLokear 0Ll 5o (sl bl
T e 3 ol 8 Gl Sl S 63 S0,
5 0Ll 5 0350 anl i 51l oo Dl 5
Sale S 53 3 e gl e (81 0 et
SHaasl A sl e 0350 5 e, b g5 canllae 5 40
o3> DL DLl 28 5 03 m sl 31 ki ol S
3 5 g (S5 3505 O sla el ol
W sl 3y e olel s Hllae S
sl Caslsl ss pad slal js Sumy ol Saias
S o ol L

Al p L bl s 48 das e OL_is § 30 S|
23 gl 55,55 5 sl o 1T o (5l olas
La>= el s J,Jtsratn,ﬁ PP la_..aj:,acia_.d
A ph g3 Sl (SA5 3 Jee nl a5 05
el SU s a0 oS0l s | cute s
DLl nl 03 gdsn i pe Olpear 3Lzl s S8
LU cnl 5o a0 0 6l Sode om0l p sl o0
Jos oplaS das e 0L @l;j O 5,8 Sy o
Ol 2 5 3,55 5 5l a8 53 (G5l jolrod 5o
e (g3l bl 4y cblaal & s 3 Cibge
sl ol 50 L (ealal gla il i, YL Eels 5 s s
CTPRS

Ol st 53 WO =IYYe 000 Sl Ve Ry onl o
S 1A s 2 Slo el 4B S NE 25
ol s Lo A gl s el gl ol o @
Sl Jai S 3L s s g0l s Lo

VEY Ol oY ojlad MY 0553

Los Chls (g5l e (,...ewlﬁl Slgin (Sge VYA

cgabasl Al 3 s 1) 3 alwolbdl oS cd s 5w &
b et a3 o s Gl (Sa b ol olo
[AT s o )3 anale-

Jsoh Olse b imgs 5o [4] e BT 5015 s
oS SISl s ol olere gl olee Sl
03 e Sl L;}_Ql Olgeds (Pl 5 Lai3l
s cod 5 b Slacdl gla by plolid 5 (g5 saali
M ane 5 NS i 5 sl ol S slbiidle
A s S e cal oS el 2a L OT s 555
e by bl (pl  dd ) 2 s S sl
e RS P PP P CE TR W C,L;,
Sluls 5 il oKL astlie |y (6 4 S slails
RSk 330 5 | i S5 oL 01 5 2
Laoletlor (S5 5w 3 o)l g 5 03y nlial (gla oo s
5ok lad 5 s sl 358 (il ol b
bl ol ity Suob S e an g 5 b Ol
3 e il sslwe kil s ol glap b &
Lol a6, ol OLSL w53 0o s 3ot o 5o
sl iy, ST g b s s ol odd Qb5 KeS
Slsl 3,8 Do $ 5t AST Al ol 35 e
03 Ol e Jlad S )b Canl 5 [VF=) 4] g2 50
035 AST Kb Sl e U1 5 laly b o5l —oles
NG

05 il Sl Il Sl g s 0L 5 ol
sl o ol o s Sles 53 oLy W) gl
sl 5 Sos i)l ol b (Sl )l
Olpeas jo,l Glasls orlow o850 53 laes OLLS )
enlze 15310ke (5l Gl ulgins 5 LTS (5 Sl
SO e plondl e oS 515 0L Laaly el L U
5 b BB plv a el ClB L sl Sped iy
Sl 03553 ) slgming s S w1l LBk laly
S ol Gosel Gl re b o3 ,Ses L L

J_wl;- u"‘i)u AL paien L;LLL‘)-: ol 055 Jlad (gale il ga

Oler S a sk — ok aoldal



VYA o O aas B Y ans dbols )5 Ol g5 Couie (laly 1363 30 4 gad ¢ 8 gimmn 5 403 5l oslizal b (3 5Ses UM, Lo (55l jolae g JSS 8 (5 9lSesls

Cilisie gla s, 5l eslial b laglas v 3l ol e o
(ol [ el 58 s il p 5 Sl
el 5 o sl aSe o g0 a5 e SVM
slaesls 31 Juke ujjyb: ER sjﬂﬁ S SRh peaE
slaesls 31 s Jle &G 5l eslinael by s oslizad e ss
S S ol o s plasil gt dal Sodsal
oo s esiae e 4SS e Js3 LB 3
slaas s o WLsls olis [M4] o), Ken s Beccali <!
Sl oo Il S Olsea Sl (Ko (2 5an e
Lo as S b5 Olaslo b, g5, g5lwsl
3 0ddol g ol ol db s e Dl 4
Al bl o oyas a0 [T ] O gl
5 Shes ol low 53 (6551 G e pasd la b,

213 85
0315 e SIS s o3 s S Sl e
ol o gmn (sLab o Jlasl = b sbal (sl
sl dlim 53 Ll e el sl Olodr ) 553 0
S Ses Sasn 5o [V ] sl dde glans 11
A5 Gl e oS50S0 S piae s
=S5 L UL s olene slagds b
Gros 650k Glop, S L ke ae g3l wde
pla 58 Lo Gl ol Gs S e i)
FCQCIW PN W S o G 2B oLl sl YU
A8 e gliSanly anl b S des e Ol Lol a0
ek 5 S sl s sl sl 8 &S
osbeas (605 Srasn 5o [FY] S sl 1) s, s
ot Bl e a4 gl )
poehe G pskiaas (gt LIl G s At A0
SN S et Slasl ey el YU L (s lens
L 5eb 5 Il S AD san Ese oS el O
Sl Al e 5 Yo Shas L (glane 40 SGS 6l 5
e el 53 a5 LB bl s sl SE
Slr 058 5 ae Shas S sl als e 3 s el

Y J,"chu..[’ﬂﬂ] 3 o Jlasl o3l 4 gz LS 5

Nagshejahan

Joa S sy s gad oS OF (53l olnn 5 gl
Y a8 sl A ais 3lsl ol SO
ST 0L,e 5 0 slasm S (et w51 (S
Lol olae 06 Sl pled b fon S5 352 0
03559 O @ 55,0l B i Jlow v 5168 (guaze slaaY
Sl slaas¥ 3l glas o ag gamme ol Ll ol S
@ eamea (Glas ol .J;S@Gb\l.‘,..i@\)olﬁjﬁju\jj
Sl to il 5 Fold et OB s e 5ls b
Ol 3l polage 5 (plms (ol a5 5 0l
Job Jlw 53 Olamtlo e sl 3l Ol g ol
JENYAY by 3 b fra S 0T OLL L 5 AS
ool glalas 5 BUIY e pazms opl 33 5T 1, 5,2
o Bl Il el b el
wS gl 3l Son b 38 e IS il s g
S olab 5 ol ansl 54 S Wl e 3 5m s 4 il
S L Slemul s b L ys il aS s S5 0l s
Laol 5 pin 53 Cdly opl pasls o35 La
Lol abls S 25,0 ialshl . edd gladliesLo
el Sl 038 585 S Cib S 5w cud s
Jelia Sleslinad b 5 ol b wble o 5 Lt Jolte

LS o K8 3b s ol sl 4 ol Slud 5
Cxo 53 (ANN) s e me slaasls glas )6
ol s sl gy g slee Sl e e Olel
Sla sy sseb Lol ams oo ool g
Slapinn 5 (Fsman (as (aaSd Kb o 5 Sl
a5k a4 Ol kign 5 (olare Sl i (551
St s, a4 g L L [YV-TY] el s s > S5
Oldge 5 Sl (e dalletln 53 o yime e
23 Fran gas S Joily ) 4 [TA]
Goasp o3 Auls  OF gla pUls W Lol
DL el Lol l (6550 O e iy 5 $3led e
Jdosisa 525 > o yme oae 4SS Sl eslanl &S 1
S s (G5 it derl gl Olent o (65
L 220besle 5 5 il (6,800 dlaxt fasd coslizad

Volume 13, Issue 2, Summer 2023



Mol 3 ldl il wdige asle 53 055805,
Aol o 8 5mae e SSE ) plaaSis o)
23 o g 8 el sl o S e aaS
A3 e an by Lls, L LaysSLs 5,5
b i s St G B sb a8 e
IS s Ll 0 a5 25,55 Slresls Sl (glas sazes
5w SR sel Al ilaad lalble 5 s &
b ol s Shes el ale baalie b Ol oo g
oS sl e b ol Sl ST ol S
e (pl S pdapeess 51 OIS 0 S it b @
A e s 5 sl 5 (G s S eslin
Vo 05 e I Jlasl 4 L MLP el 5
O Js.asl . (Multilayer perceptron)
Y Gy Ol Y L o Y Sl Ve
S al s IS el S S
S s o 0L 1 O Sltle 5 Y aw Oy i, 03
laaid laslrln  Seer 5 S ot oY L
Jels laaSs ol gome Hsb ol o gine ae
S dien (gl Glads 5) e sladls sl las oz
Lot e G ol ¥ d L SG o Y
o 3 S s 3 3505 IS Al
Vponn 8 g5 ol 3 pdign iow ¥ 4 oY 5 Slras,
Vs S) a5 8 e atld Y s O Ol

(Y

Input layers

[= 0 e
P ' -

VEY Ol oY ojlad MY 0553

Hidden layers

Los Obls 30,0 (,...ewlﬁl Clgin (Gdge \T

sbolaslo 5l g5le polae Ol an s L5y 5 Sler
St S e 5 Axa 5 53 ogr sl Sl S I
Slobeas i) P IR U S O - S GO
Ozl jae a5 o hal5l gl eslial glaolas L
S

3ol dmale 2l aS c Sk 5 S, S
S molan 53 o ian hga Sl Gy sl
Sl olae 51l it Gl e sk
[VE-Y0] § 5550 bt o5, ity [F¥] 23S oslin
5 b T s s ey BB Sl 0L
Solans a,lai )3 45 o5 5e )05 (Hlame )
Syl 13 a5 068 s .,\Jﬂ

PRIF S C sl

Sy y—ods Sy 35 Gl Sl ol S8l G S
S i 55 S s ol Gl sl eslial S S
Ll o s D sman oo 5 Sl R, S (A
MLl b s o o g0 s (SL 15 503 o sl
Slaly )y p S sl s ol el s S o,
B il 5,500 5006 s sl o5
s Jalss 516 oot by 1 ol 5 (615 oK
35 n o3l Al e OV o 8

Sl e Gk ) e ae eSS
Oldl sae b (gl 4 a5 L laesls 5 ledibsl
Sl ol B e sy Sl Ly, (5 S0L 4 00
5,8 aaSii cpl oS Coul odld Cmge 3 B4 ais

Target

Oler S a sk — ok aoldal



VYY) oo O aas B Y ans dbols )5 Ol g5 Couie (laly 1363 30 4 gad ¢ 8 gimmn 5 403 5l oslinal b (3 5Ses UM, Lo (55l jolae g JSS 8 (5 9lSesls

Hyperbolic tangent | Sigmoid
.l. | g e
e I Z . OR

’.

The Delta Rule |

\

Inputs Weights |
Xy~ Wy, Bias~ Activation function

Xz

I=RZ\\’i‘ln[;lll)

JEMPESE T

Sl s elild egine  awae sl sladue
w2 Gl gduad et ey 4 b e ) SISl
S Cad ol 53 by A esliel adileslas
5 bl ase Ol Y 3 05,5 A LU ey
5 i Olpea olg Jbe sl s S C,.ejf
Gl 03 S SR o pean e 4S8 e (Sl
SSE e ghuail ) 2 g gl o 4SSl S

A eslial Lol
(SOM) atileslus y s 3l (ghuad = o, 50 sl
Ahleole s a5 6,850 5l Gus s esland
Sl a4 o Sl gl 4l o o3Y S-Sl Jlesl
Wis ol LV 0558 Ko Jsep ol dbg e 52505

VO & Ll el 48 gazms e 4y dolad sbas Laosls
5 Lomeslize] 6l Ao 310 (5 sel (gl Laesls 31 s
e & oils (gl s eslizal Oe3l (gl A3 10
S o Sl sl (ool (o san a0
b S guatb ¢l e gilekiadls gl Laesls )
GATY s by OV (G ol 3 el (65 58 4 g
Sl (O sl sl ¥ 5 a1 4) (5 o0 YO
Sy Frers re aS ladde sl |5 il
b Jeoe LS e s Sl 03 o5 Jo plnl
il gl Olpm s Slael | S e
b slmesls el el 5 Eeas as sl
S lplaar Las bl 5 el obul Lod

Wy (s + 1) =Wy (s)+0(u,v,s) a(s) (D(t)—Wy(s)

LS)}J)-U:V Jg.m 4&.&& Of‘ 3 ..L'SL;c LSS 4.1:-J.A
sl JSK8) das o OLis asdllae ol 53 | ANN guas o

(fov

Nagshejahan

et iU 5 gl 4 ged et o8 astlas O 3 S
S5k o e aS) DY) 2555 o x sl BMU
CU (Cﬁw( SV 4u) o 9 | uw.ﬁls dl}- BE C,\;-‘)&.

Volume 13, Issue 2, Summer 2023



o353y 4

Los Obls 30,0 rﬂkﬁlﬁl Slgin (Gge \TY

Al il Sylld

eial glad

L

6 cidaail

aibgs S diab
ol

AR
i

P

AN,
/A

\
»

odd sl ANN (6545 65 T IS5

S e glaadl e ) Jou

b lalas |y 0,5 dluss \

Sbdess slalad N U] Y

Qi (slalas \Y Lad 3es Y

S WY oMb cdl culls ¥

dawly glas |V slon!l glad o

88l g o350 (bl slalas | VD 23 lise £
SV dlisee glado,s |V Syl \
gy | WY Sk | A

Jes | s

VEY Ol oY oyled M oy50

Ol L otk — ke aolilal



WYY o O aas B Y ans dbols )5 Ol g5 Couie (laly 1363 30 4 gad ¢ 8 gimmn 5 403 Sl oslinal b (3 5Ses UM, Lo (55l jolae g JSS 18 (s olSesls

WO o553 Solars S 3l Oode yae Sl
Olyss alt os faags ol 5o (ol o3 e p (gl )55
Sl 4 ey b oosd s e sk 5l
Slaly Sbsl Jle o8 4 S 18 IS Jidowd 550 S5 2
Wl fid A R rl 03 o s
Llo3 5 VYO LAY o 55 glals 5llues ;0 @
Ol s odd bl 5 Gy e slaly 5l Lsox ;2 @
Sl S bl ol gyl g Sy Lil s
ERARCININLS
Sl Ol s s by (85 B s ks @
Ce Ol s a0 Jled 5l 58 b
RHPCRALY
2kl ol i b plaly aS Ul 0 s @

.,bj.& ub:b‘ J..I:LvL;a oslail dl>

.JJ‘GMQJ)}TL;WJJ{))}A LSL&LJW'.:!Y J‘}J}.))

SRR 250 Sadi g S
b8 b iz 53 48 5 S0 Sl s 4 a5 L
w28 ke Gladk lrs anisde seb 5l ke olens
3 b Solerms Sl s w pdite 51 (6ol
WO Y oy Olss oleme Ol 53 O Jlesl
Bs g5 ool 4 81 ils ol eyl ) sy
G Sl ol & 1 w3L &l Lo 8 ol S
Olens s w0 5 Sl S bl ool > b
el Al O pldl pames Sl o8
ST 55 e Sl bl 6l bl g ube g &l
SBT3 a8 Wil e ey o5 VYO AT o) (6lans
SV s o e Ll sy S w55 010 e
o B 5lB o3 51 s laldl &Y o oS (1YF4Y)
DR e 1 BTSSP CR PRT-E WP A (oL
s slapp Sl eslind oo Solare b Sialen

thpyﬁi-jv.»‘f‘L;afé)wu'fc.ﬂbjd)jb)\abm‘

Oy (nl )0 (o 20550 lalo Ced -V Jgo

S8 o sl 0,93 obdlupb | o)l
Slows olojls RS Wa- ATy 2l als )
Oy~ Sesor in Ols TR —ATY L Sg \
g sl 3l WO WYY odljle &l ¥

Ol pands YD IFY. REWIRHES ¥

Ohygiey 418 Oy Oads WH-— WYY olb)ly sl o
3793 Ol yosds g AAEARER AR Ngo¥gd (o)l &l 5

ojg0 BUTSRUW WO WYY I g Gponw B Y

Ay ¥ dilaio oYY S jgunie dezes iS5 & A

5y5biS sl WA Y sl e doome sliul S0 A

(S Sws Ol Ky VD =YY cdll dlo cuads sl Ve

bl gl (g5l yoles gladls ol 5 (s
GRCDNY -Jv\.r-ﬂb )‘3)_3;'-}4. ‘u'bLMA LSLAJ:’))\ )\ ny -L’j*:’
e Obe 5l Cotie (63550 Sladipad U sl o (206

Nagshejahan

Lasl

Sl ol Glaadlie 03,50 G 4 gl ek
351 e e (63,50 Sk pad ey 2 (S E
S50 S ses sy p 5> Lolise Sl 5 sk

Volume 13, Issue 2, Summer 2023



35 My s g 25150 40 U7 o OUT a5 8 S
oS blos (S baly a3 o (it
Ologws &S 38 Ol o 055 0l & zlenl Al 3L S sline
288 I8 IS e e s el el J-

(UNSPREY)

Los Sl (g5l e (,...ewlﬁl Slgin (Sge VYT

Aol Osls Ol Bt 4 U Wsd bl lad e
ol o3 Al T LaSaly Of sla 2l 5 (3l polas
OOy S laadlie olud 2 bl Slady (e,
S JS slodly 8 glaby LS e I3 LS s
o dladl 1 gl ol Sl e 5 g5l poles

S b oo e 5l el Sl Dlasie Y o

- S . o
. b slblad . R
* jhdoss slalad . La 3as
° s glalad ° O cdl culld
- ] . cslol slad
. dawly glad ° 23 e
. Bl g 53505 (b5 slalad J Syl
. S dalise glads,e ° IR

e w).u.u.l

53 S ool bl &S 55l e Sl olib 4 s
S e L gl el o35 Ol sy 5 S 5 o3
AL ol el e Sges Gl | ke ()8 4
b iomen S sbl on olin l3el s il 5 5 anils
(Sl polae j\&duw&pjh{@)b SIS e @
Glaadse o 518 o LT 5o Lo Cosa Ul el o
S Kpd g oded b 5 S an L OO IS8
bz 5 s il ol Sl Al 5 el e

(F o) il S e sbhadse b

Ly onl A0 ol il b S (60,550 46500 52
LaL e ol (ISl lamalyl shls Ly oS sl oL
Lo fon g 5o Sl sliosls LS ¥ sl s S
S5 5 ke (S ol Ozmen il a8
5ty Slalad bl Cor e 355 S 35 o 1 D) 5
Gl s ol ks 3l plan pl 5> $3L5 Sbaad
Oljes Cymammans ol 0355 oYU (6 pdbCllasil 5 S LSS
Seosb aedd Gl poles s ) poa by onl 5o L

Jbu\ &;J‘*l; PLE )SW}‘ L.»)‘ &Lﬁw &_.&.s.w‘)ﬁ

S s Lo e 5l L by clasiie =Y gl

- s . o
° b slalad ° bl
. jbdew slalas . Lad 3as

VEY Ol oY ojlad ¥ 0553

Oler S a sk — ok aoldal



VYO oo O ans B Y+ ans dbols )5 Ol g5 Coue (slaly 163 0 4 gad ¢ 8 gmmn 5 4503 Sl oslitul b (4K UM L5l (5lu jolan g JSS 8 (59lSesls

. iy glalad - ok il el
i S . slol slad
. dauly glas . L3 ol
. Sl 5 3908 (b3l slalas . s pySlas
i S e glaas e . RSN

— L;..:)..w.)

¢&;«¢‘WJ_5J> )L@.?: g)‘i‘ )Jé)jlﬁdw DJJL;QJ
SV (IS ail 3o VWV S Ygane oy 550 slale
3 MK e szl sk L dilazils | Lol

(7 50 Gladsdr) Ad oo 0,4 (S 5mae 5o

e 45 S 5 s 3yge | el Sl D Jsdr
ods> J 28 5 5L glad edd ) ) o OO o
B eop s L Gite A F ol 5 sl
Glbolad wdd s 3558 Slo OO 3 ol B S
s S 5 O 3l bl o s iland S

MG e e b leslple albs Olasiie -0 Jsdr

- s . o
— b slalad ° U
® Shdes slalias ° Lad o
. 2 A - b il ol
o S o eloinl las
° alawly glas ° 05 e
d Bl g 90 (b5l slalas . Sl
. S5 bz glads,s ° Y

- o

I o e b 5l gide alt lasiin —F J g

- s . o
- b elalas . LIl
. sbdew slalad . Lad Ges
. Ay clalas - o el eyl
- S o celannl glas

Nagshejahan

Volume 13, Issue 2, Summer 2023



Los Obls 30,0 r...e\ﬁlﬁl (Shgiun (GAga VTP

° dJa.wl, slas o EYN QI)'-:A
° ujél 5 (83908 ‘_s.lol.,.}')l salas — d)ﬁig‘—éuax'l
. SYj lize slras,e . LSS

— wa)w'j

03 Olile 35 a2k ob L s ) ol edBosls 0L
wxls (SOM) ~r‘~T-u~‘ L (Self-Organizing Map)
ol |25 1) Y G es Dbl p5 428 55 355 e
w bl oo b lajls 5l (slas sazs WIS 0 &S
LS o peie oY )l Gy oS ol S sl
S s Sidas SO bOss S gludilb
G 53 o B s bl UKLl &S Llazs S50 3

LS e v.aa\faﬁ; Iy esls as gaze Hltla

4\ Self-Organizing M...

lalsy S5 2 Jolowd i Lo

sediobnl LYy JSe 8 s e slasl ol
Oy A esls il s 4 OUT Cisen aib laodl
Olgeay g odd glabid by JS 08 Jdos (slaadlse
ools e 3l 5w baly doss Ve s sl (slaesls
RO PN P IV SV LIS A S LR
85 Ul b b Y S esla sl duad = 53

Input

1

ol ’bﬁlffwuzﬁﬂ)jg‘_fg}g‘:

&;;;bu:sliiwga);,awﬁ;ﬁydu&g

ﬁéwdﬁst}i&g}gox ol s e OLES
.Mb@&LﬁJb)}WQ))MUJ)[{Q)J}

SOM Neighbor Connections

"4 05 0 05 1 15 2 25

0s

05

Ol 0l 03l &.LM SOM 4&.‘.2 )L’.':-LM: cOJg.& L;"b »
50303 plal [ S S o> Jigel o geme hsa
pSmed L3 gad V*'”E Ghuarws Hler aly oddenls slagdly

1

Hits
J-
7
1 05 0 [ ] 1 15 2 25

0
A

Loy Ko 2ds-0 IS

VEOY Okl Y ol ¥ 000

Dler B agh - ke aalial



VYV o O aas B Y ans dbols )5 Ol g5 Couie (slaly 163 0 4 gad ¢ o8 gmmn 5 op 4GS Sl oslitul b 39K O L5l (g5lu polan 5 JSS 8 (s olSesls

Sladdzo V) 5 add 5o \W ad 5V ¥ add 5010 (glyls IS8
O S o sl Gl s o8 sl
bog Loy o8 s b o p ol

.wh.}.&&)ufwj@w)lf;p\ E s S gn

RIS Sl s 1 0 sl glao s S sla0ss 7 IS s
Ol Ly uanas VS0 & e 55 L sy o 0L
ol sll gduatas Hlez edasOlis oS Lowl sdlesls
sl 5 a8y w4 Sl sl e OOk sl
310D oS s e OLE ml (IS b (sl o U

Weights from Input 1Weights from Input 2Weights from Input 3 Weights from Input 4

1 1 1 1
0 0 0 0
-1 -1 -1 -1
4 0 1 2 4 0 1 2 4 0 1 2 4 0 1 2

Weights from Input 5Weights from Input 6 Weights from Input 7 Weights from Input 8

1 1 1 1
0 0 0 0
-1 = - -1
4 0 1 2 4 0 1 2 4 0 1 2 4 0 1 2

Weights from Input 9Veights from Input 18Veights from Input 11

1 1 1
0 0 0
-1 -1 4l
4 0 1 2 A& o N1 & o 1 2

055 5 Oy amto =F ISS

cluster classification
- N W s

o

aly OO (gduars =V K3

b S o Sldlas Lo (LSS 8 b, 5,0
2 e sl 6l ras o e S el Ol sdasplis
Sbadlze 3,5 5 st el golane &k ol

S G Sa il jyul lere Hb oy s

Nagshejahan

S8 ems 5 Lo
Soll 3 S Gl Golare 3 42308 (5 lans el
ol ol Ol olee colens Slalllas s ediaz
o5 oS 0T s 3,5 o IS5 3 4y il 5 e p sl
£ (IS a8 55 plasl 60l 5 S ) pos

Soge alad BL bl s eseie g 4T

Volume 13, Issue 2, Summer 2023



Sl olan sy fes o (0 slah b «Ji;.afé N WELE)))
S ol tr g SBlim el S B as
SU) CadS Gy a4 Ll B )l
Fao s Olpl oS s slalad s Olbyes
5 RE 8 B ke SK5 el 155 g3lasl
Ll b Of 3l ool (golamil glas SIS

S S s ) eladh 4 ars il el 4k
A O bl e ao s olb ol gl el
S53 o Pl 5 s e (g3laBl WS 5 S
5okl s e (e il polee 4R el
Sl Sl S5 O 3 e altne 53 (g e
B I RUS| 0 "Nt VTS [SIE I
P SRt 30 50 Ol aBlianas 5 (sla 528 olod
Sl s 9l Blosl 53 Ol e Ly 0T [ 5eb 5 ol (g5l
dyie | 0> KipeS 38 edalie (g IS wle pu ilisis
Sy Slesile Sy B, on Sl Zel Jee s
5K A a il S S
5555 S 3l a3 4 s 5o SLE gladul
OIS s ol 4y 355 e IS L ol 5
Bim LS 5 olitle Gt 5 Ses ie 3y, Lais
Slessbe dyie 65513 g ol Golams 755 5 oS
Cmiin oS (5,5 PSS L n el sy (5 5 5
ol 55 (252 5 «(Solore 5 S Wl s 5 L
NGSSH R LV I

4 5y goste sheslatal L oS sl Ol fagss - C,u
Slaadlie Ol5 oy Sisr 4SS sbml b
5 4Bl 1 S e o) 3 GO L3 2550 Olgy 5 IS 2
Shoeslaad sy L8 4 Gha el SsSew O s
S 53 S G Lbow 5y, glag,sls
Sl Ll e OO Olgy lails, plolid 5 el s>
Sl 0o s (slp 6 S Bl s LS SaS

.@A‘d)jﬂ)f}&j}f‘d)@)b&iﬁ

VEY Ol oY ojlad ¥ 0555

Los Ohls g3l e (._.,,Ud\j__.\ Shgin (Shga \TA

o] (olems Sl 1 Li5u 4 |y Ol pl oles (glens
Sl s

Oode (olame &5 s o Ol Jagn o GL.)
Lo 35l Dl QLI AYOY BAYYY laans 55 4 S S
i oslizal o8 (g5l 3l ax STl 53l o3y
Sl Sl o3 Sl 6831 gl o b Oliges Lol
Use s Sl Jool soloms JSS 2 sla S 5 IS
edalln VYO UIYY glaaas ;5 0l,8 joles g5lane
S o550 Saised Mo Sl ol ) p LS
Azt P 0 S slaadlie i 5| e
VWY laans 5 o U Ol slalsy o5 5l 0L Jass,
Ges! Mo I il IS o slaaasiie ghyls VYO L
PSS s pitenl s Ol
S " 5 " ! s !
L= 00 g3l poles <=L<..a S M Sy il
Shdes glalizs 4 0T L 5 anes slaliad ol laail 5o
ol 5 Pl s opl sy O3 sl Cse 5L
el 0l by ol Jai>

5 G Jehne S ds e 0L ey dnly s
éa“ D3 ITO LYY oy 3l cwd L slals 5l 5
Oley sl il & o AT oo 3wty 101,68 4
Rl S S i e 3l (Sia b glawnS
Joo e (5 Kis 5 il glaly & g s 5l Ll 6 5
iS5 e O sS55I oS5
wsl opl 53 S balo ol olikelys 5 01l bl el )
Glaly 5 ool Lis 5 L g5le ol & das o 0L
s s ooy el GLls ps e o STl SeU
lash il wr o F oS gl LT Sl 5
)ls J,Jﬂ Goleme 4 k5 y3 4l (o5 sladh b «JQA}
4 et et pdglie Gla by sl 4 oS la b
s J..SSL“ Soless

S ol glaell 5 Lacjla Sl g0 5| age A5 (3l
Sy e sl oLl G slad & oS ¢l

Oler S a sk — ok aoldal



1Y o O aas B Y ans dbols )5 Ol g5 Coue (slaly 163 30 4 gad ¢ (8 gmmn S op 4SS 5l oslimul b 5 oK O L3l (65w polan 9 MG 8 (5510505

SS OB bs (53550 1 SN laadal

el oS
NGO P o J)‘ﬁd@.l.wﬁy ‘]a.wj:v L% éL’vﬂ UbJL’J
s, besls/ Jb @\.:.AJ Al s DB w5 (-

RCOU P WA FL | L C VR WA

in Emersion of Low-rise Housing
Complexes During the Second Pahlavi
Period. Honar-Ha-Ye-Ziba: Memary Va
Shahrsazi, 2014; 19(1): 23-32. doi:
10.22059/jfaup.2014.55373

7. Latifi M, Diba D. Data Mining of the Spatial
Structure of Qajar Native Housing; Case
Study: Jangjouyan House of Isfahan.
Nagshejahan - Basic Studies and New
Technologies of Architecture and Planning.
2020 Oct 10;10(3):163-71. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
9.10.3.7.7

8. Mahdavinejad M. Discourse of High-
Performance Architecture: A Method to
Understand Contemporary Architecture.
Hoviatshahr, 2017 Aug 23;11(2):53-67.
[Persian] Available at:
http://hoviatshahr.srbiau.ac.ir/article_10930
_79f91b76bac9a77aba9d4aff60465705.pdf

9. Mahdavinejad M. High-Performance
Architecture: Search for Future Legacy in
Contemporary Iranian Architecture.
Armanshahr Architecture & Urban
Development, 2017 Mar 14;9(17):129-138.
[Persian] Available at:
http://lwww.armanshahrjournal.com/article_
44611 955a20b5cfd1f32308e627ddc8528b9
1.pdf

10. Mahdavinejad M. Designerly Approach to
Energy Efficiency in High-Performance
Architecture Theory. Nagshejahan - Basic
Studies and New Technologies of
Architecture and Planning. 2020 Sep
10;10(2):75-83. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
9.10.2.7.5

11. Amini M, Mahdavinejad M, Bemanian M.
Future of Interactive Architecture in
Developing Countries: Challenges and

Nagshejahan

63 by Sl A dlas cpl i glayud 5SS
5ol ) Olge b pgs o 55 plaialy 4 Jl o 5
S S Gt 01,65 b G pSms Slaly (53l polns
S0l lers Jp e OO WS JSG s
Ol Aty ool a1 oKy 55 YD BT aas

el 38 Sl (555 0

@l:.a
1. Diba D. Contemporary architecture of Iran.
Architectural Design. 2012 May;82(3):70-9.
https://doi.org/10.1002/ad.1406

2. Heydari Delgarm, M., Bemanian, M.,
Ansari, M. Purposes and Elements of
Stylistic Narrative in the Works of
Mohammad-Karim Pirnia and Donald
Wilber. Journal of Iranian Architecture
Studies, 2022; 5(10): 31-48. Available at:
https://jias.kashanu.ac.ir/article_111768.htm
[?lang=en

3. Hamejani, Y., Bayzidi, Q., Sahabi, J. A
Quialitative Study of Implications of
Meaning in Hawraman-Takht Architecture
from Semiotics Perspective. The Monthly
Scientific Journal of Bagh-e Nazar, 2018;
14(57): 45-62. Available at:
https://www.bagh-
sj.com/article_57877.html?lang=en

4. Ahmadi M, Ansari M, Bemanian M.
Geometric Data Mining and Shape
Grammar of Relationship between House
and Islamic Iranian Lifestyle. Nagshejahan -
Basic Studies and New Technologies of
Architecture and Planning. 2021 Apr
10;11(1):1-14. [Persian]
https://dorl.net/dor/20.1001.1.23224991.140
0.11.1.6.9

5. Koosheshgaran S A A, Golvardi M. A
Classification of Traditional Period
Architecture an Introduction to the Order of
Rural Architecture (According to explaining
and criticizing Christian Norberg- Schulz’s
thought). JHRE 2013; 32 (143):101-120.
Available at: http://jhre.ir/article-1-195-
fa.html

6. Talebi, H., Hojjat, E., farzian, M. Studying
Roles of Government, Public, and Architects

Volume 13, Issue 2, Summer 2023



18.

19.

20.

21.

22.

23.

Geology and the Environment. 2019 Apr
3;78(3):1345-58.
https://doi.org/10.1007/s10064-017-1213-2

Najafi Teroujeni, S. M., Nahibi, S., Moosavi
Fatemi, H. Presenting Strategies for the
Revitalization of the Safavid Gardens of
Behshahr, Emphasizing the Components of
Green Landscape Design. Sustainability,
Development & Environment. 2022; 3(2): 1-
24. Available at:
https://jsde.srbiau.ac.ir/article_20485.html?I
ang=en

Latifi M, Mahdavinejad M, Diba D. The
Home Architecture Data Mining from a
Spatial Structure Perspective (Case Study:
Jangjouyan House). International Journal of
Applied Arts Studies (IJAPAS). 2020 Aug
16;5(1):57-76. Available at:
http://www.ijapas.com/index.php/ijapas/arti
cle/view/279

Latifi M, Mahdavinejad M.
Contemporization of Isfahan Indigenous
Housing Model based on Analysis of non-
Morphic Relationships of Plan, Case Study:
Jangjouian House. Journal of Iranian
Architecture Studies. 2022 Sep 13; 11(21):
185-203. doi: 10.22052/jias.2022.245859.0

Rahbar M, Mahdavinejad M, Markazi
A.H.D., Bemanian M. Architectural layout
design through deep learning and agent-
based modeling: A hybrid approach. Journal
of Building Engineering. 2022 Aprill5; 47,
103822.
https://doi.org/10.1016/j.jobe.2021.103822

Latifi M, Daneshjoo K. The Creation of an
Architectural Work within the Creation of
the Universe Regarding the Holy Quran.
Nagshejahan - Basic studies and New
Technologies of Architecture and Planning.
2016 Sep 10; 6(2): 5-15. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
5.6.2.3.3

Iranishad A, Habib F, Mahdavinejad M.
Contemporization of Historical
Neighborhoods with the Aim of Urban
Spaces Place Making. Urban Management
Studies. 2019 Feb 20; 10(36): 41-60.
[Persian] Available at:
http://ums.srbiau.ac.ir/article_13939.html?la
ng=en

VEY Ol oY ojlad ¥ 0555

12.

13.

14.

15.

16.

17.

Loy Obyls g5l wd (._.,,Ujlj__.\ REVAPRFRVIRL D

Opportunities in Case of Tehran. Journal of
Construction in Developing Countries.
2019;24(1):163-84.
https://doi.org/10.21315/jcdc2019.24.1.9

Mahdavinejad M, Amini M. Public
participation for sustainable urban planning
in in case of Iran. Procedia engineering,
2011; 21: 405-13.
https://doi.org/10.1016/j.proeng.2011.11.20
32

Ansari S, Andalib A. An Evaluation
Framework for Measuring Participation in
Urban Renovation Projects and it’s
Application in The Special Renovation
Project of Shahid-Khoob-Bakht
Neighborhood. Nagshejahan - Basic Studies
and New Technologies of Architecture and
Planning. 2016 Jul 10;6(1):5-17. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
5.6.1.5.3

Kamelnia H. Community Architecture
Approach in Cluster Housing Design;
Assessing Methods of Participation in
Contemporary Housing Design.
Nagshejahan - Basic Studies and New
Technologies of Architecture and Planning.
2013 Oct 10;3(2):63-73. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
2.3.2.1.0

Maghsoud M, Nasr T. ITC-based
Technologies and Green Strategy for
Contemporization of Tehran Silo.
Nagshejahan-Basic studies and New
Technologies of Architecture and Planning.
2022 Mar 10;12(1):1-9.
https://dorl.net/dor/20.1001.1.23224991.140
1.12.1.2.2

Mansouri R, Nasr T. Study of Impact of
Virtual Site Survey in Understanding
Architectural Value by Students; Case
Study: Peter Behrens Building in Tehran
Gewerbeschule. Nagshejahan - Basic
Studies and New Technologies of
Architecture and Planning. 2022; 12(3):122-
140.
https://dorl.net/dor/20.1001.1.23224991.140
1.12.3.6.0

Dehghanbanadaki A, Sotoudeh MA,
Golpazir I, Keshtkarbanaeemoghadam A,
Ilbeigi M. Prediction of geotechnical
properties of treated fibrous peat by artificial
neural networks. Bulletin of Engineering

Oler S a sk — ok aoldal



VEY oo O aas B Y ans dbols )5 Ol g5 Couie (slaly 163 0 4 gad ¢ o8 gnmn B op 4GS Sl eslitul b 59K UM, Lo (55lu jolae g JSS 8 (s 5lSesls

3L

32.

33.

34.

35.

36.

37.

Hoviateshahr, 2010; 4(6): 15-28. [Persian]
Auvailable at:
http://hoviatshahr.srbiau.ac.ir/article_1119.h
tml

Mahdavinejad M, Bemanian M, Abolvardi
G, Elhamian SM. Analyzing the state of
seismic consideration of architectural non-
structural components (ANSCs) in design
process (based on IBC). International
Journal of Disaster Resilience in the Built
Environment, 2012 Jul 13;3(2):133-147.
https://doi.org/10.12691/rse-2-1-7

Mahdavinejad M, Hosseini SA. Data mining
and content analysis of the jury citations of
the Pritzker Architecture prize (1977-2017).
Journal of Architecture and Urbanism. 2019
Feb 1;43(1):71-90.
https://doi.org/10.3846/jau.2019.5209

Nguyen AT, Reiter S, Rigo P. A review on
simulation-based optimization methods
applied to building performance analysis.
Applied energy. 2014 Jan 1;113:1043-58.
https://doi.org/10.1016/j.apenergy.2013.08.0
61

Pan Y, Zhang L. Data-driven estimation of
building energy consumption with multi-
source heterogeneous data. Applied Energy.
2020 Jun 15;268:114965.
https://doi.org/10.1016/j.apenergy.2020.114
965

Walker S, Khan W, Katic K, Maassen W,
Zeiler W. Accuracy of different machine
learning algorithms and added-value of
predicting aggregated-level energy
performance of commercial buildings.
Energy and Buildings. 2020 Feb
15;209:109705.
https://doi.org/10.1016/j.enbuild.2019.10970
5

Mohandes SR, Zhang X, Mahdiyar A. A
comprehensive review on the application of
artificial neural networks in building energy
analysis. Neurocomputing. 2019 May
7;340:55-75.
https://doi.org/10.1016/j.neucom.2019.02.04
0

Beccali M, Ciulla G, Brano VL, Galatioto
A, Bonomolo M. Artificial neural network
decision support tool for assessment of the
energy performance and the refurbishment
actions for the non-residential building stock
in Southern Italy. Energy. 2017 Oct

Nagshejahan

24.

25.

26.

27.

28.

29.

30.

Iranishad A, Habib F. Reconnection to
Context: Place-based Contemporization and
Reuse of Tehran Valuable Houses.
Nagshejahan - Basic Studies and New
Technologies of Architecture and Planning.
2021 Jun 10;11(2):1-26. [Persian]
https://dorl.net/dor/20.1001.1.23224991.140
0.11.2.1.6

Bolouhari S, Barbera L, Etessam I. Learning
Traditional Architecture for Future Energy-
Efficient Architecture in the Country; Case
Study: Yazd City. Nagshejahan - Basic
Studies and New Technologies of
Architecture and Planning, 2020 Sep
10;10(2):85-93. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
9.10.2.3.1

Esmaeilian Toussi H, Etessam E. Analysis
of the Architecture of the Industrial Heritage
Using a Combined Method of Typology and
Analytical Shape Grammar (Case Study of
Textile Factories of Isfahan and Yazd in the
Pahlavi Era). Nagshejahan - Basic Studies
and New Technologies of Architecture and
Planning. 2019 Mar 10;9(1):1-12. [Persian]
https://dorl.net/dor/20.1001.1.23224991.139
8.9.1.6.5

Esmaeilian Toussi H, Etesam |,
Mahdavinejad M. The Application of
Evolutionary Algorithms and Shape
Grammar in the Design Process Based upon
Traditional Structures. The Monthly
Scientific Journal of Bagh-e Nazar, 2021
May;18(95):19-36.
https://doi.org/10.22034/BAGH.2019.16179
7.3914

Hanachi P, Diba D, Mahdavinejad M.
Development and Conservation in the Case
of Valuable Districts of Iranian Historic
Cities. Journal of Faculty of Fine Arts 2008;
32(32): 51-60. Awvailable at:
https://journals.ut.ac.ir/article_18864.html?I
ang=en

Kalantari Khalilabad H, Haghi M, Dadkhah
M. Social Components of Islamic-Iranian
Urban Planning Pattern. Nagshejahan -
Basic Studies and New Technologies of
Architecture and Planning. 2014;4(1):17-26.
[Persian]
https://dorl.net/dor/20.1001.1.23224991.139
3.4.1.6.0

Keshtkar GA, Ansari M, Nazi DS.
Developing green roof system in accordance
with sustainable development.

Volume 13, Issue 2, Summer 2023


https://doi.org/10.3846/jau.2019.5209

45,

46.

47.

48.

49,

50.

51.

Strategic Property Management. 2016 Jan
2;20(1):31-43. Available at:
https://www.tandfonline.com/doi/abs/10.384
6/1648715X.2015.1101626

Desai M, Shah M. An anatomization on
breast cancer detection and diagnosis
employing multi-layer perceptron neural
network (MLP) and Convolutional neural
network (CNN). Clinical eHealth. 2021 Jan
1,4:1-1.
https://doi.org/10.1016/j.ceh.2020.11.002

Zhang J, Li C, Yin Y, Zhang J, Grzegorzek
M. Applications of artificial neural networks
in microorganism image analysis: a
comprehensive review from conventional
multilayer perceptron to popular
convolutional neural network and potential
visual transformer. Artificial Intelligence
Review. 2023 Feb;56(2):1013-70.
https://doi.org/10.1007/s10462-022-10192-7

Diba D. L'lran et l'architecture
contemporaine. Mimar (Singapore).
1991;38:20-25. [French] Available at:
francis.inist.fr/vibad/index.php?action=getR
ecordDetail&idt=19648743

Diba D, Dehbashi M. Trends in modern
Iranian architecture. J Iran Archit Chang
Soc. 2004:31-41. Available at:
https://b2n.ir/al2379

Pourzargar M. Posto-Corona Visioning for
Sustainable Adaptive Reuse of Kahrzak
Sugar Factory. Nagshejahan-Basic studies
and New Technologies of Architecture and
Planning. 2022 Jan 10;11(4):79-95.
[Persian]
https://dorl.net/dor/20.1001.1.23224991.140
0.11.4.7.6

Car Z, Baressi Segota S, Andeli¢ N,
Lorencin I, Mrzljak V. Modeling the spread
of COVID-19 infection using a multilayer
perceptron. Computational and
mathematical methods in medicine. 2020
May 29;2020.
https://doi.org/10.1155/2020/5714714

Shaeri J, Mahdavinejad M. Prediction
Indoor Thermal Comfort in Traditional
Houses of Shiraz with PMV/PPD model.
International Journal of Ambient Energy.
2022 Dec 31;43(1):8316-34.
https://doi.org/10.1080/01430750.2022.2092
774

VEY Ol oY ojlad ¥ 0555

38.

39.

40.

41.

42.

43.

44,

s Sl (3l el gl (gl (sige 1YY

15;137:1201-18.
https://doi.org/10.1016/j.energy.2017.05.200

Olofsson T, Andersson S. Overall heat loss
coefficient and domestic energy gain factor
for single-family buildings. Building and
Environment. 2002 Nov 1;37(11):1019-26.
https://doi.org/10.1016/S0360-
1323(01)00094-4

Rahbar M, Mahdavinejad M, Bemanian M,
Davaie Markazi AH, Hovestadt L.
Generating Synthetic Space Allocation
Probability Layouts Based on Trained
Conditional-GANs. Applied Artificial
Intelligence. 2019 Jul 3;33(8):689-705.
https://doi.org/10.1080/08839514.2019.1592
919

Rahbar M, Mahdavinejad M, Bemanian M,
Davaie-Markazi A. Generating space layout
heat maps with cGAN algorithms in
artificial intelligence. Armanshahr
Architecture & Urban Development.
2020;13(32):131-142.
https://doi.org/10.22034/aaud.2020.154406.
1717

Goodarzi P, Ansari M, Mahdavinejad M,
Haghighatbin M. Explain the Methodology
for Decision Support Systems in the Early
Stages of the Landscape Architecture
Design Process Based on the Systemic
Design Approach. EasyChair; 2021 Jun 15.
Available at:

https://easychair.org/publications/p
reprint/5dF1

Mahdavinejad M, Bitaab N. From Smart-
Eco Building to High-Performance
Architecture: Optimization of Energy
Consumption in Architecture of Developing
Countries. E&ES. 2017 Aug;83(1): 012020.
https://doi.org/10.1088/1755-
1315/83/1/012020

Rahbar M, Mahdavinejad, M, Bemanian, M,
Davaie-Markazi, A. Artificial neural
network for outlining and predicting
environmental sustainable parameters.
Journal of Sustainable Architecture and
Urban Design. 2020;7(2):169-182.
https://doi.org/10.22061/jsaud.2019.4501.13
33

Hsu YH, Juan YK. ANN-based decision

model for the reuse of vacant buildings in
urban areas. International Journal of

Oler S a sk — ok aoldal



VIV o O aas B Y ans dbols )5 Ol g5 Couie (slaly 163 0 4 gad ¢ o8 gmmn B gp 4GS Sl oslitul b 59K UM, Lo (55l jolae o JSS 8 (s olSesls

60.

61.

62.

63.

64.

65.

Decades in Iranian Architecture 1980-2020.
Nagshejahan - Basic studies and New
Technologies of Architecture and Planning.
2021 Nov 10;11(3):49-66. [Persian]
https://dorl.net/dor/20.1001.1.23224991.140
0.11.35.2

Xu'Y, Li F, Asgari A. Prediction and
optimization of heating and cooling loads in
a residential building based on multi-layer
perceptron neural network and different
optimization algorithms. Energy. 2022 Feb
1;240:122692.
https://doi.org/10.1016/j.energy.2021.12269
2

Mansourimajoumerd P, Mahdavinejad M,
Niknia S, Shirvani M. Comprehensive
Strategies for Optimization e_Energy
System in Different Climate Zone. InThe 4th
International Conference on Architecture,
Arts and Applications www.iconfaaa.com
2020 Oct 12. Available at SSRN:
https://ssrn.com/abstract=3709733

Mansourimajoumerd P, Bazazzadeh H,
Mahdavinejad M, Nia SN. Energy
Efficiency and Building's Envelope: An
Integrated Approach to High-Performance
Architecture. Urban Planning and
Architectural Design for Sustainable
Development (UPADSD 2021). Florence,
Italy, 14, Sep / 16, Sep 2021; Pp. 122-123.
Available at:
https://flore.unifi.it/bitstream/2158/1259071/
6/UPADSD%202021_ATTI_Firenze.pdf#pa
ge=133

Sarmadi H, Mahdavinejad M. A designerly
approach to Algae-based large open office
curtain wall Facades to integrated visual
comfort and daylight efficiency. Solar
Energy. 2023 Feb 1;251:350-65.
https://doi.org/10.1016/j.solener.2023.01.02
1

Shaeri J, Mahdavinejad M. Prediction
Indoor Thermal Comfort in Traditional
Houses of Shiraz with PMV/PPD model.
International Journal of Ambient Energy.
2022 Dec 31;43(1):8316-34.
https://doi.org/10.1080/01430750.2022.2092
774

Shams G, Rasoolzadeh M. Bauchemie:
Environmental Perspective to Well-Building
and Occupant Health. Nagshejahan - Basic
Studies and New Technologies of
Architecture and Planning. 2023 Jan 10;
12(4):51-69.

Nagshejahan

52.

53.

54.

55.

56.

57.

58.

59.

Javanroodi K, Mahdavinejad M, Nik VM.
Impacts of urban morphology on reducing
cooling load and increasing ventilation
potential in hot-arid climate. Applied
Energy. 2018; 231: 714-46.
https://doi.org/10.1016/j.apenergy.2018.09.1
16

Javanroodi K, Nik VM, Mahdavinejad M. A
novel design-based optimization framework
for enhancing the energy efficiency of high-
rise office buildings in urban areas.
Sustainable Cities and Society. 2019;
49:101597.
https://doi.org/10.1016/j.5¢s.2019.101597

Heidari AA, Faris H, Mirjalili S, Aljarah I,
Mafarja M. Ant lion optimizer: theory,
literature review, and application in multi-
layer perceptron neural networks. Nature-
Inspired Optimizers: Theories, Literature
Reviews and Applications. 2020:23-46.
https://doi.org/10.1007/978-3-030-12127-
33

Askari A, Mahdavinejad M, Ansari M.
Investigation of displacement ventilation
performance under various room
configurations using computational fluid
dynamics simulation. Building Services
Engineering Research and Technology.
2022 May 7;43(5):627-643.
https://doi.org/10.1177/01436244221097312

Shaeri J, Mahdavinejad M, Pourghasemian
MH. A new design to create natural
ventilation in buildings: Wind chimney.
Journal of Building Engineering. 2022 Aug
22:105041.
https://doi.org/10.1016/j.jobe.2022.105041

Rasoolzadeh M, Moshari M. Prioritizing for
Healthy Urban Planning: Interaction of
Modern Chemistry and Green Material-
based Computation. Nagshejahan - Basic
Studies and New Technologies of
Architecture and Planning. 2021 May
10;11(1):94-105. [Persian]
https://dorl.net/dor/20.1001.1.23224991.140
0.11.1.7.0

Saadatjoo P, Mahdavinejad M, Zhang G,
Vali K. Influence of permeability ratio on
wind-driven ventilation and cooling load of
mid-rise buildings. Sustainable Cities and
Society. 2021 Jul 1;70:102894.
https://doi.org/10.1016/j.5¢s.2021.102894

Behnava B, Pourzargar M. Impact of New
Materials on Dynamics of Four Recent

Volume 13, Issue 2, Summer 2023



73.

74.

https://doi.org/10.1016/j.buildenv.2019.1062
04

Finzi M, Welling M, Wilson AG. A
practical method for constructing
equivariant multilayer perceptrons for
arbitrary matrix groups. InInternational
Conference on Machine Learning 2021 Jul 1
(pp. 3318-3328). PMLR. Available at:
https://proceedings.mlr.press/v139/finzi2la.
html

Almutairi K, Algarni S, Algahtani T,
Moayedi H, Mosavi A. A TLBO-Tuned
neural processor for predicting heating load
in residential buildings. Sustainability. 2022
May 13;14(10):5924.
https://doi.org/10.3390/su14105924

VEY Ol oY ojlad ¥ 0555

66.

67.

68.

69.

70.

71.

72.

Loy Obyls g5l wd (._.,,Ujlj__.\ (Shgin (Ghga VY

https://dorl.net/dor/20.1001.1.23224991.140
1.12.4.2.8

Talaei M, Mahdavinejad M, Azari R,
Haghighi HM, Atashdast A. Thermal and
energy performance of a user-responsive
microalgae bioreactive fagade for climate
adaptability. Sustainable Energy
Technologies and Assessments. 2022 Aug
1;52:101894.
https://doi.org/10.1016/j.seta.2021.101894

Xiangli Y, Xu L, Pan X, Zhao N, Rao A,
Theobalt C, Dai B, Lin D. Citynerf:
Building nerf at city scale. arXiv preprint
arXiv:2112.05504. 2021 Dec 10.
https://doi.org/10.48550/arXiv.2112.05504

Shaeri J, Mahdavinejad M, Zalooli A.
Physico-mechanical and Chemical
Properties of Coquina Stone Used as
Heritage Building Stone in Bushehr, Iran.
Geoheritage. 2022 Sep;14(3):1-11.
https://doi.org/10.1007/s12371-022-00738-0

Moayedi H, Mosavi A. Synthesizing multi-
layer perceptron network with ant lion
biogeography-based dragonfly algorithm
evolutionary strategy invasive weed and
league champion optimization hybrid
algorithms in predicting heating load in
residential buildings. Sustainability. 2021
Mar 15;13(6):3198.
https://doi.org/10.3390/su13063198

Shaeri J, Mahdavinejad M, Vakilinejad R,
Bazazzadeh H, Monfared M. Effects of sea-
breeze natural ventilation on thermal
comfort in low-rise buildings with diverse
atrium roof shapes in BWh regions. Case
Studies in Thermal Engineering. 2023 Jan
1;41:102638.
https://doi.org/10.1016/j.csite.2022.102638

Botero-Valencia JS, Valencia-Aguirre J,
Durmus D, Davis W. Multi-channel low-
cost light spectrum measurement using a
multilayer perceptron. Energy and
Buildings. 2019 Sep 15;199:579-87.
https://doi.org/10.1016/j.enbuild.2019.07.02
6

Wang J, Li S, Chen H, Yuan Y, Huang Y.
Data-driven model predictive control for
building climate control: Three case studies
on different buildings. Building and
Environment. 2019 Aug 1;160:106204.

Oler S a sk — ok aoldal



