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Nepexop ot nepebix Bepcuit 3[1-mopenupoBaHua kK TUM BbisBun
CYLECTBEHHbIE OFPAHUYEHNA 3TUX TEXHONIOTUIA B NaHe Cef0BAHUA
JIOKanbHbIM KYNbTYPHbIM TPaauuuam. Mporpammubie npoayktsl TUM,
npepnaraembie Ha COBPEMEHHOM pPbIHKe, BKI0YalOT 6M6nuotexkn
AeTaneil, orpaHUYeHHbIX CTUINCTUKON MOAepHU3MA. BkntoyeHune
3N1eMeHTOB KyNnbTypHOro Hacneaus NoppaHum B 3t 6uénnortekn
3aTpyAHeHo. ONpoc MOpAaHCKUX apXUTEKTOPOB U AU3aiiHepoB
noKasan, 4To AaHHasA Npobaema co3paeT cyllecTBeHHbIe NPENATCTBUA
ana 6onee wupokoro BHeapeHus TUM B NpaKTUKY apXUTEKTYPHOrO
NPOEKTUPOBaHUA.

KnioueBble cnoBa: apxuTeKTypa; MHTEPbEpP-ANU3aNH; KYNbTYpHOE
Hacnepve; MHGOpMaLUOHHOE MOAENUPOBAHME; MHTErpaums. /

The transition from the first versions of 3D modelling to
BIM has revealed significant limitations of these technol-
ogies in terms of following local cultural traditions. The
BIM software products available on the current market
include libraries of details limited to modernist stylistics.
Incorporating elements of Jordanian cultural heritage
into these libraries is difficult. A survey of Jordanian
architects and designers revealed that this problem poses
a significant obstacle to the wider adoption of BIM in
architectural design practice.

Keywords: architecture; interior design; cultural heritage;
information modeling; integration.
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Integration of cultural heritage and BIM technologies
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BeepeHue

Ewe coBcem HeaBHO (Hayano JBYXTHICAYHbIX) NOABUAUCH
nepeble BapuaHTbl TexHonorun 3[-mogenuposatus (3D
computer-aided designs, CAD), BbiHeCEHHbIE Ha WWNPOKUIA
pbiHOK. [porpamma cpasy npusnekna 6onblIoe BHUMAHUE
AN3aitHepoB: BeAb OHA NO3BOMIANA NONYyYaTb KAPTUHKN NpaBs-
naononoGHble, Kak poTorpaduu. UHcTpymenTsl 3[1-mogenu-
pOBaHWs NO3BONAIOT 3apaHee, B NpoLecce NPOEKTUPOBAHMA
YBUAETb, KAKUM 06pa3om Oyayuinii 06beKT B3aMMoaencTByeT
CO CBETOBbIMU MOTOKaMM, C OKPYXKaIOLLUM KOHTEKCTOM U TaK
nanee. MpumepHO NATHa[LATL — ABaALATL €T NOHAA06u-
N0Cb NS PACNPOCTPAHEHUs 3TON TEXHONOTUM, YTOBbI BOWTU
B NPOrpamMMbl apXMTEKTYPHO-A13aiHEPCKUX BY30B.

B Te e roabl npousowen creayowWwmit npopeiB — Nos-
BUIUCb TEXHONOTUM MH(OPMALMOHHOIO MOJENNPOBaHMA
(TM). OHM OTAMYAKOTCA TEM, YTO B COCTAB MOJENN BXOAUT
He TONbKO BHELWHWI BUI, apXUTEKTYPHO-AN3aNHEPCKOTO
00bEKTa, HO TAKXKe ero BHYTPEHHAA CTpyKTypa. B mogenu
Y4uTHIBalOTCA (hM3MYeCcKne CBOWCTBA MaTepuana, u3 Koto-
pOro nocTpoeH 06bEKT, CTOMMOCTb ero NOCTPOMKM U IKC-
nayartaluu, B3auMofencTemue 006beKTa C 60NbIWMM YUCTIOM
napamMeTpoB OKpyKaloleil ero ropofcKoi cpefbl (Hanpu-
Mep, C NOTOKaMu NtoJei, ecnu peyb UaeT 06 0bLwecTBeHHOM
3[aHUM UM NPOCTPAHCTBE) M TaK fanee.

Takum obpasom, TUM moxeT GbITb PaCCMOTPEH Kak cneay-
fOWMI War B HanpaBNeHUM KOMMIEKCHOTO MOAEIMPOBAHUA
tusunyeckoit peanbHocTu. OfHaKo He cnefyeT 3abbiBaTh,
yTo cama no cebe nporpamma TUM He MeeT KOHTaKTa
¢ hu3nyeckon peanbHocTbio. Bee, yTo nporpamma «3Haet»
0 CTPOEHUU U DYHKLMOHUPOBAHUM MOAENUPYEMbIX 0Ob-
€KTOB, OHa NONyYaeT B NpoLecce rnyboKoro o0by4eHus.
Mporpamma cnoco6Ha onepupoBaTh OFPOMHbIMU 0GbEMAMH
MH(OPMaLMK, HO TONBKO B TOM CyyYae, eCiu 3Ta MHopMa-
Lus BBEAEHA B 6M6ANOTEKY (KaTanor) nporpammsl. 310 faeT
MPOEKTUPOBLLUKAM B PYKWU HOBbIE LUIMPOKME BO3MOKHOCTH,
HO 370 Xe Jenaet 60siee COXHbIM U OTBETCTBEHHbIM NPO-
uecc rny6okoro o6yyeHus nporpammsl. Pesynbtat ee npu-
MeHeHUs CTaHOBMTCA 6oJiee 3aBUCUM OT TOTO, KaKue UMEHHO
LeTanu 1 npaBuia UX CoYeTaHUs COCTaBNAIOT OUGNMOTEKY.

1. Bubnuomerpudeckue 063opsbi 3[1-npoeKTUPOBaHUA

n TUM B gu3aitHe MHTEpPbEpPOB

Bubnuometpuka aensetcs BecbMa 3hPEKTUBHBIM UHCTPY-
MEHTOM aHanu3a nyénukaumit. AHanu3 nyénukaumit no Teme

«uccnefoBaHue an3aiiHa MHTEPbEPOBY MOKA3bIBAET, YTO 3Ta
TeMa He npuenekaeT 601bWOro BHUMaHuA. 06HapyxKeHO

He TaK MHOFO CTaTeil, NOCBALEHHbIX U3YYEHUIO NPOLLECCOB
AM3aiiHa MHTEPbepoB. ITO CTPAHHO, €C/IN YYEeCTb, YTO PbIHOK
AW3aiH-NPOEKTOB MHTEPbEPA B LieJIOM ropa3go 6onblue,
4eM NPOEKTOB 3[aHUN MW apXUTEKTYPHBIX KOMMIEKCOB.
NHTepbep 06HOBASETCA rOPa3ao Yalle, Yem apXUTEKTYPHbII
06/11K 3aaHuii, TeM 6onee ropofioB. TeM He MeHee Uccne-
AOBaHWe fin3aiiHa MHTEPbEPA OCTaBASET Lenble 06nacTu
6€e3 BHMMaHMs, COCPEA0TaYMBASACh BCETO HA HECKONbKUX
Temax, Takux, Kak obLye CBOICTBA BHYTPEHHel cpefbl 3aa-
HUs, ee IMOLMOHANbHOE COAepIKaHUe, a TaKKe OTAeNbHbIe
3NleMeHTbl UHTepPbepa, Tak1e Kak LiBeToBas ramma uian opra-
HU3aLMWA CBETOBbIX NOTOKOB. OTAENbHbIM HAaNpPaBNEHUEM fAB-
NfieTCA BO3AeiCTBME UHTEpPbEpaA HA NCUXMYECKOE 3[0POBbe
obutateneii. ccnefoBaHus Mano cBs3aHbl Apyr ¢ Apyrom

1 He obpa3ytoT obuweit mogenu [1; 2].

MpumeHeHue 3[1-MofenUpPOBaHMUS WKMPOKO 0BCYKAaeTCA
B CMeLManbHON nuTepaType Kak € TOYKW 3peHus npodec-
CMOHANbHOTO UCNOb30BaHUA B paboTe fu3aiHepa, Tak
U B acnekTe oby4YeHUs MONOAbLIX ApXMTEKTOPOB. AHanu3
nokKasbiBaeT, 4to 3/[1-MofennpoBaHMNe NPOYHO BOLO B KOM-
NNEKC HaBbIKOB, HEOOXOANMbIX COBPEMEHHOMY iN3aliHepy
MHTEPbEPOB. B TO e BpeMs oTMedaeTcs, 4to cpeau ny6au-
Kauuit npeo6nafatoT TeMbl, CBA3aHHbIE C BU3yanu3aLmeil.

B nopasnstouwem 6onblwmHcTBE Ciydaes 3[1-moaenmposaHue
M3y4aeTCa N UCMONb3YETCA UCKNIOYUTENBHO KaK CPEACTBO
LN peHpepunra [3].

Bu3yanusaums v peHgepuHr ucnonb3yoTca ans on-
TUMU3aLMKU B3aUMOLENCTBUA AM3aHEPA C 3aKA34YMKOM
M 334aCTyI0 CNYXAT CPEACTBOM NPUYKPaLIUBAHUS, U3NNLLIHE
ONTUMUCTUYHOI Npe3eHTaLMn npoekTa. 06CyKaaeTca TakKe
Tema 3/10ynoTpebneHuit MUHCTpyMeHTamm 3[1-MofenupoBaHus
CO CTOPOHbI HE0OPOCOBECTHBIX UK HEZOCTATOYHO KBANU-
tbuuMpoBaHHbIX An3anHepos [4].

TUM 3HauuTenbHo cnoxHee, Yem 3[1-MOLeNUHT, OH BKIIO-
YaeT B pacCMOTPEHMWe 60oMble pa3HOOBpPa3HbIX NapaMeTpos,
KOTOpble CBA3aHbl B AWHYI0 cuctemy. Mo3Tomy ucnonb3o-
BaHue TUM TpebyeT oT NpoeKTUpOBLMKA BoNee BbICOKOM
kBanudukauun. Bzamen TUM no3BonseT noay4ynTb ropasgo
6oee NOJIHYIO M Pa3HOCTOPOHHIOKD MOLENb PEeaNbHOro
o6beKTa. VIMeHHO peannucTUYHOCTb MoJeneid, NoNyYeHHbIX



Introduction

More recently (the early 2000s), the first variants of the 3D modeling
technology (3D computer-aided designs, CAD) appeared on the wide
market. The program immediately attracted a lot of attention from
designers because it allowed getting pictures that were as believable
as photographs. 3D modeling tools allow you to see in advance, during
the design process, how the future object interacts with light streams,
with the surrounding context, and so on. It took about fifteen to
twenty years for this technology to spread enough to be included into
the programs of architectural design universities.

In the same years, the next breakthrough occurred - BIM technol-
ogies appeared. They differ in that the model includes not only the
appearance of the architectural and design object, but also its internal
structure. The model takes into account the physical properties of the
material from which the object is built, the cost of its construction
and operation, the interaction of the object with a large number of
parameters of the urban environment surrounding it (for example, with
flows of people, if we are talking about a public building or space), and
soon.

Thus, BIM can be considered as the next step in the direction
of complex modeling of physical reality. However, it should not be
forgotten that the BIM program itself has no contact with physical
reality. Everything that the program “knows” about the structure and

npu nomoumn TUM, o6ycnoBnuBaeT Wupoyaiilume nepcnekTu-
Bbl, KOTOPbIE OTKPbLIBAOTCA Nepep STUMKU TexHonorusmu [5].

Onpocsl, NpoBefeHHble Cpefn AN3aNHEPOB UHTEPbEPa,

B TOM uncne B MlopaaHum, noKasbiBalOT BbICOKYIO CTENEHb
3HTy3ua3ma. [lusaiiHepbl BO3NAratT Ha 3Ty TEXHONOTUI0
Gonblmne Hagexabl [6].

B 70 Xe BpeMsa Hafo 3aMeTUTb, 4TO B MOC/EHUE FOAbI
BOOAYLEBAeHNEe NO oTHOWeHKo K TUM npumeHutensHo
K Au3aliHy MHTepbepoB nepecTana pactu. HameTtunca gaxe
HEKOTOPbI POCT CKenTuumama. bubnmomerpudyeckuit aHanus
nokasasn, 4To MakCUMyM yucna nybnukauuii no teme TUM
npuwenca Ha 2021 roa; HaunHas ¢ 2022 rofia CHUXaetca
MHTepec uccneposarteneii k aton Teme. Cpefyn NpuymH, Top-
mo3awux BHegpeHune TUM B npakTuKy An3anHa, Ha nepsoM
MecTe HaXOAUTCSA «CONPOTUBIEHUE HOBOMY U HEFOTOBHOCTb
3aKa34MKOB LOMONHUTENILHO OMAYMBaTh IKCNEPUMEHTAb-
Hble TexHonorumy [7].

[aHHbIi TpeHA BbIrAAAUT CTPAHHO U HENOTUYHO.
TexHonorun TUM yxe Bbilwnu U3 dasbl IKCNEpUMEHTaNb-
HbIX pa3paboTok. CerofHs 310 BNoNHE anpobUpoBaHHbIN
1 HafEXHbIN CepUIHbIA NPOAYKT, NO3BONAIOWMN IKOHOMUTD
BpEMs 1 onnaty TpyAa Au3aiiHepa, 0COBEHHO HETBOpPYECKME
(TexHMYeCKNe) KOMNOHEHTBI 3TOro Tpyaa. [poekTMpoBaHue
WHTepbepa ¢ ucnonbzosaHuem TUM nossonser 6e3 ysenu-
YeHUA CTOMMOCTU U CPOKOB PaboTbl pacCMOTPETH rOpasfo
6o/blle BAPMAHTOB, YeM TPAAULMOHHbBIE TEXHONOTUM.

C Apyroii CTOPOHbI, 60NBLWMHCTBO ANW3aHEPOB MHTEPbEPA
ncnonb3ytot nporpammsl TUM, onupasce Ha 3aN0KeHHbIe
B HUX NO YMONYaHWI0 6MOGNMOTEKM M KaTanoru getanei
MHTepbepa 1 NpaBun No ux coyetaHuio. TUM, aBnasce Kom-
GUHATOPHOM CUCTEMOMN, HE N306peTaeT NPUEMbI U INEMEHTSI
MHTEepbepa — MeGenu, 1eKopa, 0CBETUTE/IbHOI apMaTypbl
n 1. 4. MHdbopmaLmnoHHas moLens uHTEpbepa NpeAcTaBnsert
Co60 NULWb KOMNUAALMIO 3EMEHTOB, VIKE COfEPIKALLUXCA
B nporpamme [8].

Beupy Toro, uto Katanoru getanen gna nporpamm TUM
thopmupyloTCcs pa3paboTynKamm 3TUX NPOrpamm, KOTopble
paboTaloT B OCHOBHOM B pyc/ie MeXAyHapOoAHOi 3anagHom
KyNbTYPbl, 3TU KaTasoru B OCHOBHOM COZEPKAT INEMEHTHI,
NpUHaAnexalime BefyLWUM MEXLYHAPOLHbIM CTUSM BTOPOI
nonoBuHbI XX Beka. YTo6bl yGEANTLCS B 3TOM, JOCTATOYHO
COMOCTaBUTb CTUNIUCTUKY UHTEPbEPOB, KOTOPbIE Npeanara-

functioning of simulated objects is received in the process of deep
learning. The program is capable of handling huge amounts of informa-
tion, but only if this information is entered into the library (catalog) of
the program. This gives designers new opportunities, but it also makes
the process of deep learning of the program more complex and respon-
sible. The result of its application becomes more dependent on which
details and rules of their combination make up the library.

Bibliometric reviews of 3D design and BIM in interior design.
Bibliometrics is a very effective tool for analyzing publications. An
analysis of publications on the topic “interior design research” shows
that this topic does not attract very much attention. There are not
many articles devoted to the study of interior design processes. This

is strange, taking into account that the market for interior design
projects in general is much larger than the one for projects of buildings
or architectural complexes. The interior is updated much more often
than the architectural appearance of buildings or, especially, cities.
However, the study of interior design leaves entire areas without
attention, focusing on only a few topics, such as the general properties
of the building’s interior environment, its emotional content, as well
as individual interior elements, such as the color scheme or the orga-
nization of light flows. A separate area is the impact of the interior on
the mental health of the inhabitants. The studies are little related to

toTCA B KauecTBe 06pa3sLa COBPEMEHHOTO CTUASA BeAYLUMMU
an3aiiHepamu Esponel u CLLUA [9; 10; 11].

Heo6xonMMo OTMETUTD, YTO B LIEJIOM pAfe Clyyaes
CTUANCTUYECKMUE PaMKM, KOTOPbIE HaKNagbiBaloT GMGANOTEKH
v katanoru nporpamm TUM, orpaHnynBaloT UCNONb30Ba-
HUE TPAAULMOHHbBIX 3NEMEHTOB UHTEPbEPA. ITO CyKaeT
BO3MOXHOCTW AM3ailHepa, 0COOEHHO B TeX PernoHax, rae
MMEIOTCSA YCTOMYMBbLIE KYNbTYpHble TpaguLumu odbopmneHus
WHTepbepa.

Hanpumep, B TpaguLMOHHOM apabCcKoM MHTEpbepe
Ha NPOTAXEHMM MHOTWUX BEKOB OONbLUYI0 PONIb UrpPanu
KoBpbl [12].

K coxanenuto, 6ubnnoTekn feTaneit Takux BeyLmx
nporpamm TUM, kak PeBuT, He cogepxaT 3NeMeHTOB, No-
3BOJIAKOWMX HATYPATUCTUYHO MOLENMPOBATL NOBEPXHOCTD
KOBPa, ero peakuuu Ha pasinyHble TUMbl OCBELLEHUs, ero
Tennou3nyeckne U rMrMeHNYecKne CBOMNCTBA U TaK fanee.
AnexBaTHas MoJesb UHTEPbepa, B KOTOPOM KOBPbI UrpatoT
CYLLECTBEHHYIO POJb, MPAKTUYECKU HEBO3MOXHA.

Hapo 3aMeTuTh, YTO aHaNoOrnyHbIe NPOBAEMbI OTMEYAIOTCS
W B APYrux pernoHax mupa. Tak, Kutackue uccneposate-

v Puc. 1. TpagnuMOHHbIA
apabckuit uHTEpbep —
0606ueHHoe u3obpaxeHue,
CO3[aHHOE reHepaTUBHOM
HeiipoceTbto /

Fig. 1. Traditional Arabian
interior — generalised image
created by generative
neural network
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> Puc. 2. ®pegepuk Aptyp
Bpupxmen (Frederick Arthur
Bridgman, 10.11.1847-
13.01.1928). Nocnax-

HWK ¢ nucbMom. 1879.
AMepUKaHCKNIt Xya0X-
HUK-OpUeHTaNuUCT, paboTan
B CeBepHoit Adpuke, usyyas
TPaAMLMOHHYIO apabcekyio
KynbTypy. EMy npekpacHo
VAanock nepepats obunue
TKaHel U KOBPOB, a TaKke
CNIOXHBbII PUCYHOK CBETOBBIX
NOTOKOB B TPAAMLUOHHOM
UHTepbepe/

Fig. 2. Frederick Arthur
Bridgman (10 November
1847 - 13 January 1928).
The Messenger, 1879.
Frederick Arthur Bridgman
was an American Orientalist
painter who worked in
North Africa studying
traditional Arab culture.

He perfectly managed to
convey the abundance

of fabrics and carpets,

as well as the complex
pattern of light streams in a
traditional interior

each other and do not form a common model (Dilek Yasar, 2022; Liang,
Firzan, 2023).

The use of 3D modeling is widely discussed in the specialized
literature, both from the point of view of professional use in the work of
a designer and in the aspect of training young architects. The analysis
shows that 3D modeling is firmly embedded in the complex of skills
necessary for a modern interior designer. At the same time, it is noted
that topics related to visualization prevail among publications. In the
vast majority of cases, 3D modeling is studied and used exclusively as a
means for rendering (Burkut, 2023).

Visualization and rendering are used to optimize the designer’s inter-
action with the customer and often serve as a means of embellishing an
overly optimistic presentation of the project. The topic of abuse of 3D
modeling tools by unscrupulous or insufficiently qualified designers is
also discussed (Ali, Mahmood, Qadri, 2018).

BIM technologies are much more complex than 3D modeling, they
include more diverse parameters that are linked into a single system.
Therefore, the use of BIM requires a higher qualification from the
designer. Instead, BIM allows you to get a much more complete and
versatile model of a real object. It is the realism of the models obtained
with the help of BIM that determines the broadest prospects that open
up to these technologies (Merve KasapogLu, Fatma Zehra Gakici, 2023).

2V NOCBALWAIOT 3TUM NPoBAEMaM HACTONbKO NpUCTanbHoe
BHMMaHMUE, YTO NOTOK NYONUKALMIA BLIFIAAUT AOCTAaTOYHBIM
ans 6ubanomeTpuyeckoro aHanusa. CaenaHbl BbIBOAbI

0 TOM, YTO CaMmble «ropsuynex» obnactu uccnegosanuin TUM

B apXUTEKTYPHOM Hacnepuu B Kutae B OCHOBHOM coCpeao-
TOYEHbI Ha (@) NepcrekTUBE TeXHONOTrUM cbopa U U3MepeHHUs
AaHHblx, (b) nepcnekTnBe nocTpoeHUs MOAENN HA OCHOBe
c6opa AaHHbIx 0baaka Toyek 1 (C) nepcnekTuBe NpuUMeHe-
Hua mopenu TUM. Byaylme HanpaBneHns nccnefoBaHuin,
KaK 0TMeYaloT KuTailCcKue nccnefoBatenu, MoryT ObiTh
COCPE/0TOYEHBI HA U3YYeHUM MH(OPMALMM 06 aPXUTEKTYP-
HOM Hacneguu B COYETaHUM C NPUMEHEHUEM TEXHOOMUU
TUM B ynpaBieHUN BCEM XKU3HEHHBIM LMKIOM apXUTEKTYp-
HOFO HAaCNe[uA W Jpyrux acnekTax. 3afavya UHTerpaumum

Surveys conducted among interior designers, including in Jordan,
show a high degree of enthusiasm. Designers have high hopes for this
technology (Ghoneim, Al-Shwabkeh, Arabasy, 2024).

At the same time, it should be noted that in recent years, the wave
of enthusiasm for BIM technologies in relation to interior design has
stopped growing. There are even some trends towards the growth of
skepticism. Bibliometric analysis showed that the maximum number of
publications on the topic of BIM occurred in 2021, and since 2022 there
has been a decrease in the interest of researchers in this topic. Among
the reasons hindering the introduction of BIM into design practice, in
the first place is “Resistance to the new and the unwillingness of cus-
tomers to additionally pay for experimental technologies” (Takyi-Annan,
Hong Zhang 2023).

This trend looks strange and illogical. BIM technologies have already
left the experimental development phase. Today it is a well-tested and
reliable serial product that allows you to save time and pay for the
designer’s work, especially the non-creative (technical) components of
this work. Interior design using BIM allows you to consider many more
options than traditional technologies without increasing the cost and
time of work.

On the other hand, most interior designers use BIM programs based
on their default libraries and catalogs of interior details and rules for
their combination. BIM, being a combinatorial system, does not invent

KyNbTYPHOTO Hacneaus B TexHonorun TUM B cchepe au3aiiHa
MHTepbepa HaxOANTCA NNILb B CaMOii HauyanbHoOM ase cBoeii
peanusauuu [13].

Takum 06pa3om, 0630p NUTePATYpPHbIX JaHHbIX 6UGMO-
MeTPUYECKOro aHaan3a No3BONAET HAM BbIABUHYTb pabo-
4ylo rnoTesy AaHHOro nccneposanus. OHa 3aknoyaerca
B CllefylolemM: ORHUM U3 OCHOBHbIX 6apbepoB BHeAPEHUA
TexHonoruit TUM B gu3aitHe UHTepbepOB ABNAETCA CO-
NPOTMBJIEHUE HE CAMOWN TEXHONIOTNUU, @ TOMY CTUJIIO, KOTO-
pblii N0 YMOJIYAHMUIO 3aN103KeH B 60NIbIUMHCTBO GUGAUOTEK
1 KaTanoros, UCMOJIb3yeMbIX B TUMOBbIX MPOrPaMMHbIX
npoaykrax TUM.

3707 cTUNbL Hanbonee 6AN3OK K MEXAYHAPOJHOMY
NOCTMOAEPHY, Xali-TeKy 1 TeXHO-MUHUManu3my. [ina Tex



techniques and interior elements - furniture, decor, lighting fixtures and
so on. The information model of the interior is only a compilation of the
elements already contained in the program (Stine 2024).

Due to the fact that catalogs of parts for BIM programs are formed
by the developers of these programs, who work mainly in line with
international Western culture, these catalogs mainly contain elements
belonging to the leading international styles of the second half of the
twentieth century. To make sure of this, it is enough to compare the
style of the interiors, which are offered as an example of modern style
by leading designers in Europe and the USA (Pilar, 2024; Pauwels, 2012;
Rumbold, 2022).

It should be noted that in a number of cases, the stylistic framework
imposed by libraries and catalogs of BIM programs limits the use of tra-
ditional interior elements. This narrows the possibilities of the designer,
especially in those regions where there are stable cultural traditions of
interior design.

For example, carpets have played an important role in the traditional
Arab interior for many centuries (Abu-Hani, 1995).

Unfortunately, the libraries of details of such leading BIM programs
as Revit do not contain elements that allow naturalistic modeling of the
carpet surface, its reactions to various types of lighting, its thermo-
physical and hygienic properties, and so on. An adequate model of the
interior, in which carpets play an essential role, is almost impossible.

It should be noted that similar problems are noted in other regions
of the world. Thus, Chinese researchers devote such close attention to
these problems that the flow of publications seems sufficient for bib-
liometric analysis. It is concluded that the hot areas of BIM research in
architectural heritage in China are mainly focused on (a) the perspective
of data collection and measurement technology, (b) the perspective
of building a model based on point cloud data collection, and (c) the
perspective of applying the BIM model. Future research directions, as
noted by Chinese researchers, may focus on the study of information
about architectural heritage in combination with the application of BIM
technology in the management of the entire life cycle of architectural
heritage and other aspects. The task of integrating cultural heritage into
BIM technologies in the field of interior design is only in the very initial
phase of its implementation (Ding, Liang, Chen, 2023).

Thus, a review of the literary data of bibliometric analysis allows us
to put forward a working hypothesis for this study. It consists in the
following:

One of the main barriers to the introduction of BIM technologies
in interior design is resistance not to the technology itself, but to the
style that is embedded by default in most libraries and catalogs used
in typical BIM software products. This style is closest to international
postmodernism, high-tech and techno-minimalism. For those regions
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v Puc. 3. Pyponbd IpHcT (1854-1932). bpoasaune My3bikaHTbl UrpaloT Ans cyntaHa. ABCTPUACKUIA Xy-
LOXHUK MHOTO NIET NPOXUN B CTpaHax apabckoro bamxkHero Boctoka. B ero kapTuHax xopowo nepeaaHsl
0COOEHHOCTH TPAAULMOHHOTO An3aiiHa/

Fig. 3. Rudolf Ernst (1854 - 1932). Travelling Musicians Playing for the Sultan. The Austrian artist Rudolf
Ernst lived for many years in the Arab Middle East. The features of traditional design are well conveyed in

PermoHoB, IOKaNbHas KyibTypa KOTOPbIX AaneKa oT ne-
peyncneHHsbx ctunei, ucnonbzosanue TUM npusoput

K pe3y/ibTaTtaM, KOTOpble BOCMPUHUMAIOTCA KaK YyXKEPOAHbIE
1 HenpuBblYHblE. YTO6bLI NpeofoneTs 3T0T bapbep, Heobxo-
AMMO UHTErpUpPOBaTb TPAAULMOHHBIE CTUNUCTUYECKME OCO-
GEHHOCTW pernoHanbHol apabckoi KynbTypbl B 6UGIMOTEKM
n katanoru TUM-nporpamm.

MeTtoaonorus uccnepoBaHus

Llenbto gaHHOro nccnefoBaHnA ABNAETCA aHaAN3 BKIIO-
YeHWs apabCKoro KyNbTYPHOro HacNeans B NPUIOXEHUSA
AN MHOPMaLMOHHOro MoaennpoBaHus 3aanuit (TUM)

B 00/1aCTU apXUTEKTYPbI C 0COOBIM aKLLEHTOM Ha Pa3NuyHbIe
TpebOoBaHusA, CBA3aHHbIE C TAKOW MHTErpaLuein B MOpAAH-
CKOe KynbTypHoe Hacneaue. B yactHocTw, B uccnenosaHnm
paccMmaTpuBaloTCs NpobaeMbl, C KOTOPbIMU CTaNKUBAKOTCA
COBpeMeHHble MHCTpyMeHTbl TUM npu BHeaApeHUn perno-
HaNbHBIX U KYNbTYPHO YKOPEHMBLIMXCA NpoekToB B Mop-
AaHUM, U CTABUTCA LieNb HANTW METOAbI MEepenofroToBKM
TUM-cucTem ons BKNKOYEHMA 3TanoB reHepaTUBHOMO NpoeK-
TUPOBAHUS, KOTOPblE TOYHO OTPAXAlOT KYbTYpHOE Hacnefme
apabCcKoi apxUTEKTYpbI.

Moaxopn K nccnefoBaHUI0 MPenMyLLECTBEHHO KaYeCTBEH-
Hbl, OCHOBAHHBIA Ha MCMONb30BAHMM NOAYCTPYKTYPUPOBAH-
HbIX MHTEPBbIO ANs cbopa faHHbIX OT IKCNEPTOB B 06NACTH
apxuTekTypbl u npumeHeHus TUM-texHonoruit B opaaHuu.
3TOT MeTo4 NO3BONAET FNY6KE NOHATL TOUKU 3PEHUS U OMbIT
npogeccroHaNoB, a TaKxKe NOAYYUTD LIEHHYI0 MHDOPpMaLMIO
0 CyLeCTBYOLWMUX TPYAHOCTAX U BO3MOXHOCTAX UHTErpauum
KyNbTYPHOTO HAacNeans c HoBenwmumu TexHonoruamm TUM,

YyacTHUKH

WccnepoBaHne opMeHTUPOBAHO HA apXMTEKTOPOB M [M3alt-
HepoB, cneuuanusnpyowmnxcs B apxutektype n TUM-texHo-
Norusx, Kotopble 061a4at0T 3HAYMTENbHLIM ONbLITOM PaboThbl
B MoppaHuu. TpeboBaHus K 0TOOPY BKIOYAIOT KaK MUHUMYM
NATUAETHUIA NpodeccMoHanbHbI ONbIT U aKTUBHOE yyacTue
B NPOEKTaX, B KOTOPbIX MCNOJb3YeTCs TeXHoNnorus uHpopma-
LMOHHOro MofenupoBaHus 3aaHuit (TMM). YyacTHukM 6binu
0TO6paHbl C NOMOLLbIO LieNeHanpaBieHHO BbIOOPKY, 4TOObI
rapaHTUpPOBaTh y4acTue Tex, KTo 061afaeT COOTBETCTBYIOWLM-
MU 3HAHUAMMW U OMBLITOM B 0671aCTH KYNbTYPHOTO Hacnefus

his paintings
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whose local culture is far from the listed styles, the use of BIM leads to
results that are perceived as alien and unusual. In order to overcome
this barrier, it is necessary to integrate the traditional stylistic features
of regional Arab culture into libraries and catalogs of BIM programs.

Research methodology

The objective of this study is to investigate the incorporation of Arab
cultural heritage into Building Information Modelling (BIM) applications
in the architectural domain, with a specific emphasis on the different
requirements associated with this integration in Jordanian cultural
heritage. Specifically, the study examines the challenges of current BIM
tools in incorporating regionally and culturally rooted designs in Jordan
and aims to discover methods to retrain BIM systems to incorporate
generative design phases that accurately represent the cultural legacy
of Arab architecture.

Research Design

The study approach is predominantly qualitative through using
semi-structured interviews to gather data from experts in the fields of
architecture and BIM technologies application in Jordan. This method
enables a profound comprehension of the viewpoints and experiences of
professionals, together with valuable insights into the present difficul-
ties and possibilities for incorporating cultural heritage with recent BIM
technologies.

n TUM. Takum obpasom, B aBrycte 2024 roaa 6bi10 nposese-
HO B 00LLeli CNOXHOCTU 20 UHTEPBbIO.

C60p AaHHBIX

COOp AaHHbIX OCYLLECTBAANCSA C NOMOLLbIO NONYCTPYKTYPUPO-
BaHHbIX MHTEPBbIO, KOTOPbIE NPOBOAUAUCH NGO NINYHO, NGO
yepe3s nnatdopMbl J5 BUPTYaNbHbIX BCTPEY B 3aBUCUMOCTU
OT [LOCTYMHOCTW W NpefnoyTeHnit yyactHukos. Kaxpoe
WHTEPBbIO ANUNOCH NPUMEPHO OT 45 fo 60 MuHYT. poToKON
MHTEPBbIO Obl Pa3paboTaH C LeNbio U3YYEHUA HECKObKUX
OCHOBHbIX 061acTell, BKIOYa0WKX:

- TeKylee ucnonb3oBarune TMM-TexHONoOruit B apxuTeK-
TYpHbIX NpoeKTax B MopaaHuu;

— npepnonaraemble OrpaHUYEHNs CyLECTBYIOLNX UH-
ctpymeHToB TMIM npu npoeKTUpOBaHNUM C Yy4ETOM KyAbTYp-
HbIX 0COGEHHOCTE;

— MpuUMepbl TOro, Kak KyNbTypHOE Hacleaue B HacTosLee
BPEMSA WHTErpupyeTcs B NpoLecchl NPoeKTUpPOBaHUs (ecnu
BOOOLE MHTErpUpyeTCs);

— nepcnekTUBbl UCMONb30BAHMA UHCTPyMeHTOB TUM
ANA NepenoAroToBKM C y4eTOM MECTHOr0 apXMTEKTYPHOro
Hacnefus, B YaCTHOCTU, apabCKOI apXUTEKTYPbI;

- npeanoxeHus no paspaboTke nporpamm TUM, KoTopbie
BK/II0YAIOT 3Tan 00yYeHUs reHepaTUBHOMY NPOEKTUPOBAHMIO
Ha OCHOBE PernoHanbHOro KyNbTypHOro Hacnepms.

Pe3ynbTatsbl
MATb BaXHbIX BbIBOLOB, KACAOWMXCA BKAOYEHUS apabckoro
KynbTypHoro Hacneaus B TUM-npunoxeHus, 6bi1u caenaHsl
Ha 0CHOBE aHann3a MHTEPBbIO, NPOBefeHHbIX € 20 cneuna-
Auctamu B ob6nactu apxutektypbl u TUM-TexHonoruii 8 Nop-
AaHuu. B KommeHTapuax nogyepKuBanoch Tekyliee Cnonb-
30BaHMWe, OrPaHUYEHNS N BO3MOXHbIE YCOBEPILEHCTBOBAHUA
TexHonorum TUM, oco6eHHO B OTHOLIEHUN NPOEKTOB 3AaHWIA,
afanTUpOBaHHbIX K Pa3fnYHbIM KynbTypaM. Takum obpa-
30M, pe3yNbTaThl NPEACTaBAEHbI B NPOLEHTAX, YTOObI AaTh
KpaTKoe KOAMYeCcTBEHHOe NpeAcTaBieHne 0 ToYKax 3peHus
YYaCTHUKOB, KaK yKa3aHO HUXe.

1. Tekywee ncnonb3oaHue TUM-TexHONOrMI B apXMTEK-
TYpHbIX NpoekTax Mopaanuu.

bonbwmnHCTBO y4aCTHUKOB, @ UMeHHO 88%, 3asBUAN,
4TO OHM BHefpuan TUM-TexHONOrMKU B CBOU apXUTEKTYpPHbIE
MPOEKTbl B OCHOBHOM ANA Lieneil BU3yanu3auum ausaiiHa,

Participants

This research focuses on individuals specializing in architecture and
BIM technology who have substantial expertise in Jordan. The selection
requirements include a minimum of five years of professional experience
and active participation in projects that make use of Building Infor-
mation Modelling (BIM) technology. Participants were selected using
purposive sampling to guarantee the involvement of those who had
pertinent knowledge and experience in the field of cultural heritage and
BIM. Therefore, a total of 20 interviews were carried out in August 2024.

Data Collection
Data were collected through semi-structured interviews conducted ei-
ther in person or via virtual meeting platforms, depending on the partici-
pants’ availability and preferences. Each interview lasted approximately
45 to 60 minutes. The interview protocol was designed to explore several
key areas, including:

- The current use of BIM technologies in architectural projects in Jordan.

- Perceived limitations of existing BIM tools in accommodating
culturally specific designs.

- Examples of how cultural heritage is currently being integrated
into design processes, if at all.

- Perspectives on the potential for retraining BIM tools to incorpo-
rate local architectural heritage, particularly Arab architecture.

yNpaBJeHUs NPOeKTaM1 U NAAaHUPOBAHUA CTPOMTENLCTBA.
Tem He meHee, Bcero 35% y4yaCTHUKOB 3afBUAW, YTO pery-
NAPHO UCNOABb3YIOT MHGOPMALMOHHOE MOAENUPOBaHME 3fa-
Huit (TUM) pns MHTerpauum KynbTypHbIX LEHHOCTEN B CBOU
MpOEeKTbl, YTO YKa3blBaeT Ha HefoCTaTKu B peanusauun TUM
ANS Uenen, yunTbiBalOWMUX KYIbTYpPHbIE 0COGEHHOCTH.

2. [pepnonaraemble OrpaHMYeHUs CyLECTBYIOWMX UH-
ctpymeHToB TUM.

Okono 85% y4acTHMKOB YBUAENW OTPaHUYEHUA B CyLle-
cTBylowWMX TexHonoruax TUM ¢ Touku 3peHns agantauuu
KYNbTYPHO OTNIMYMTENbHBIX NPOEKTOB, OCHOBAHHbIX Ha apab-
cKoM apxuTekType. OCHOBHbIMU JOKYMEHTAIbHO NOATBEPXK-
LEHHbIMU NPEnATCTBUAMMK Oblnu:

— OTcyTCTBME KYNbTYPHON 3HAYMMOCTH: LOCTYMHbIE
B HacToslee BpeMs 6ubanoTekn u wabnoHsl TUM B ocHoB-
HOM COAepXaT KOMNOHEHTbI u3aiiHa, COOTBETCTBYOWME
NOCTMOAEPHUCTCKUM MEXAYHAPOAHbLIM MPOEKTaM, KOTopble
He COBCEM TOYHO OTPaXaloT ICTETUKY UNN METOLbl CTPOU-
TeNbCTBA TPAAMLMOHHOI apabCKoi apxuTeKTypbl. ITa HeCo-
BMECTUMOCTb TPebyeT cyllecTBeHHOM JopaboTky, KoTopas
MOKET 6bITb TEXHUYECKU CNOXKHON U PECYPCOEMKON.

— OrpaHnyeHHble BO3MOXHOCTU reHepaTUBHOIO Npo-
€KTUPOBAHMUA: Y4ACTHUKM NOAYEPKHYAN HEOBX0AUMOCTD
CO3[aHNA TeXHONOrNi MHDOPMALMOHHOTO MOLENNPOBAHUSA
(TWM), KoTopble 0bneryatoT NpoLeaypbl reHepaTUBHOTO
NpPOEKTUPOBAHUSA, CNeLUanbHO pa3paboTaHHble ANs KyNbTyp-
HbIX LeHHocTel. CoBpeMeHHble CUCTEMBI MHPOPMALMOHHOTO
MOAENMPOBAHUA 3[aHNIA HE UMEIOT aNrOPUTMOB U WAbI0HOB,
CNoco6HbIX CO3AaBaTb MPOEKTbI, HA KOTOPbIE BAUAIOT TPAAM-
LMOHHble apabckue MOTUBLI, Y30Pbl U CTPYKTYPHbIE GOPMBI.

— Herunbkoctb B Kactomusauuu: xota TUM-cucremsl
oGecneynBatoT oNpefeneHHylo CTeneHb KaCTOMU3aLMHK, Npo-
Lleaypa, Kak npaBuo, rpPOMO3JKa U nlleHa UHTYUTUBHOCTH,
KOrAa Aeno JOXOAUT A0 BKIIOYEHUSA CNOXHbIX, YYUTBIBAKOLLMX
KYNbTYypHble 0COBEHHOCTU KOMMNOHEHTOB AMU3aitHa. 310 AB-
JleHne NpUBENo K 3aBUCUMOCTU OT BHELIHEro NpOrpaMMHOro
obecneyeHns UK pyYHbIX MOAUDUKALUIA LU3aiHA, YTO CHU-
xaeT 3¢ (eKTUBHOCTb M BO3MOXHOCTU TUM.

Ha puc. 1 nokasaHbl OrpaHUYEHUA CYLWECTBYIOWNX UH-
cTpymeHToB TUM B OTHOWEHMK apXUTEKTYPbl MOPAAHCKOTO
Hacneaus.



- Suggestions for the development of BIM programmes that include a
generative design learning stage based on regional cultural heritage.

Results
Five important conclusions regarding the incorporation of Arab cultural
heritage into BIM applications were derived from the analysis of
interviews performed with 20 specialists in architecture and BIM tech-
nologies in Jordan. The comments emphasised the present utilisation,
constraints, and possible enhancements for BIM technology, particularly
in relation to building designs tailored to different cultures. Thus, the
findings are displayed as percentages to offer a concise quantitative
summary of the viewpoints of the participants as followed.

1. Current Use of BIM Technologies in Jordanian Architectural
Projects

The majority of the participants, specifically 88%, said that they im-
plemented BIM technology in their architectural projects, mostly for the
purposes of design visualization, project management, and construction
planning. Nevertheless, a mere 35% of participants expressed their reg-
ular usage of Building Information Modelling (BIM) to integrate cultural
assets into their designs, indicating a deficiency in the implementation
of BIM for culturally tailored objectives.

2. Perceived Limitations of Existing BIM Tools

A substantial 85% of participants saw constraints in existing BIM

3. MiHTerpaums KynbTypHOro Hacneaus B Tekywue
npoLecchl NPoeKTUpoBaHMA: NpumMepHo 30% y4yacTHUKOB
3asBUAIY, YTO OHU HA CAMOM [ie/ie METOAUYHO BKIOYAIOT
KyNbTYpHOe Hacnefue B CBOW NpoLeaypbl NPOEKTUPOBAHUSA
Ha ocHoBe TUM. Kak npaBuno, Takas MHTErpaLus ocyLect-
BNIAETCA MyTeM PYYHOI HAaCTPOWNKMU MM MMNOPTA BHELWHUX
KOMMNOHEHTOB AM3aiiHa — NpoLecc, KOTopbli 60% y4yacTHU-
KOB 0XapaKTepu30Banu Kak TpyLOEMKUIA U HenocnepoBa-
TenbHbl. bonee Toro, 40% apxMTEKTOPOB NOAYEPKHYNH,
4TO Ha UX YCUNUA MO UHTErpaLMK B NepBYIO 04Yepefb BAUAIOT
He MHCTPYMEHTHI Unu 6ubnuoteku, cneunduyHsle ans TUM,
a UX COOCTBEHHbIE 3HAHUSA W OMbIT.

4. loTeHunan ans nepenoaroToBKM UHCTpyMmeHToB TUM:
nofasnsiollee 60NbWMHCTBO y4acTHUKOB (90%) NONOXM-

TENbHO OLEHNTN BO3MOXHOCTb COBEPLIEHCTBOBAHUA NHCTPY-

meHToB TUM ans 6onee apeKTMBHON MHTErpaLUmM MECTHOM
apxuTeKTypHoii uctopuun. OHW NpefcTaBunm cnegyouwue
pPeKOMEeHAALMN N0 NOBbIWEHWUIO KYNbTYPHOI 3HAYUMOCTU
TUM-TexHonOrMA:

- Pa3pabotka nokanusosaHHbix TUM-6ubnuoTex.
CornacHo onpocy, 75% y4acTHUKOB Npeanoxunu paspabo-
TaTb cneuuanusnpoBaHHbie TUM-6ubAMOTEKM, BKNIOYAIOLME
apabCcKue apxUTEKTYPHbIE KOMMOHEHTbI: TPAJULMOHHbIE
reoMeTpuyeckue y3opbl, apku 1 LeKopaTUBHbIE IKpaHbl. ITO
nomorno 6bl YIpoCTUTb YYET KYNbTYPHbIX 0COBEHHOCTEI.

— Mopgenu MaWwmHHOrO 0By4YeHNs AN KyNbTYPHOFO Npo-
eKTMpoBaHuUA. 65% pecnoHAEHTOB NPefIoXuIn UCNoNb30-

technologies in terms of adapting culturally distinctive designs based
on Arab architecture. Primary obstacles documented were:

- Lack of Cultural Relevance: Currently available BIM libraries and
templates mostly include design components that adhere to post-
modern international designs, which do not accurately represent the
aesthetics or building methods of traditional Arab architecture. This
incompatibility requires substantial tailoring, which can be technically
demanding and resource-intensive.

- Limited Generative Design Capabilities: The participants
articulated the necessity for Building Information Modelling (BIM)
technologies that facilitate generative design procedures specifically
designed for cultural assets. Contemporary Building Information Mod-
elling (BIM) systems do not have algorithms and templates capable
of producing designs that are influenced by traditional Arab motifs,
patterns, and structural shapes.

- Inflexibility in Customization: Although BIM systems provide a
certain degree of customisation, the procedure is typically unwieldy
and lacks intuitiveness when it comes to incorporating intricate, cul-
turally particular design components. This phenomenon has resulted
in a dependence on external software or manual design modifications,
therefore compromising the effectiveness and capabilities of BIM.

Figure (1) below shows the limitations of existing BIM tools regard-
ing Jordanian heritage architecture

BaTb MOAENU MAWMWHHOTO 00y4YeHNs ANs NepenofroToBKH
cucTeM MHDOPMALMOHHOTO MofeNMpoBaHus 3nannii (TUM)
C UCNOMb30BaHNEM AaHHbIX TPAAULMOHHOM apabCKon apxu-
TEKTYpbl. 3TO N03BOANNO Bbl NPOrpaMMHOMY obecneyeHuto
€03/aBaTb BO3MOXHOCTU NPOEKTUPOBAHUSA, COOTBETCTBYIO-
lWe KyNbTYPHLIM 0COBEHHOCTAM.

— CoTpynRHMYECTBO C 3KCMEepTaMu B 061aCTU KyNbTYpbl.
0Ko0n10 55% y4aCTHUKOB NOAYEPKHYIN HEOOXOAUMOCTD
npuBaeYeHus cneLnannucTos No KyNbTYPHOMY Hacneanio
K CO34aHu1I0 UHCTpyMeHTOB TUM, yTo6bl rapaHTUpPOBaTh NOA-
JIMHHOCTb U TOYHOCTb KOMMOHEHTOB Ji3aiiHa, XapaKTepHbIX
ANA PasNUYHbIX KyNbTYp.

Ha puc. 2 npefcraBneHbl HEKOTOPbIE NPeAIOXKeHUs
N0 NOBbIWEHUIO KYAbTYPHOW 3HaYumocTn TUM-TexHonorui
B MopaaHum.

5. PaspaboTka TUM-nporpamm gns reHepaTUBHOrO
NpOeKTMPOBaHMA.

YyacTHUKM BbIPa3uamM pelnTenbHy0 NoAAEPXKKY CO3-
AaHUI0 NporpamMmm MHGOPMaLMOHHOTO MOLLENMPOBAHMA
3aaHuit (TUM), KoTopble BKIOYAIOT LUK/bl TeHepaTUBHOTO
NPOEKTUPOBAHMS, CNeLnanbHo pa3paboTaHHbie ans apab-
cKow apxuTeKTypbl. bonee Toro, 80% y4acTHUKOB BbIpa3nam
YBEPEHHOCTb B TOM, YTO 3TU UHCTPYMEHTBI CMOCOBHbBI 3HAYM-
TeNbHO YNYYWNUTb BO3MOXHOCTU N0 CO3LaHNI0 AN3ailHa, CO-
OTBETCTBYIOLIEr0 KYbTYpHbIM 0COGEHHOCTSM. BhiaeneHHble
KI0UeBble 0COGEHHOCTU BKIOYAKOT:

— Y4eT KyNbTYpPHOTrO KOHTEKCTA. 70% pecnoHAeHToB
pEKOMEH[0Banyu 00y4YMTb aNrOPUTMAM reHepaTUBHOTO
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v Puc. 4. ®pegepuk Aptyp
Bpupxmen. MaBputaHckuit
WHTepbep. 1875-1879 /
Fig. 4. Frederick Arthur
Bridgman. Moorish Interior,
1875-1879

3. Integration of Cultural Heritage in Current Design Processes

Approximately 30% of the participants said that they in fact include
cultural heritage into their BIM-based design procedures in a methodical
manner. Commonly, this integration is accomplished by manual custom-
isation or by importing external design components, a process that 60%
of participants characterized as both time-consuming and inconsistent.
Furthermore, 40% of the architects emphasized that their integration
endeavours are not primarily influenced by BIM-specific tools or librar-
ies, but rather by their own expertise and experience.

4. Potential for Retraining BIM Tools

An overwhelming majority of participants (90%) showed a positive
outlook on the possibility of enhancing BIM tools to more effectively in-
tegrate local architectural history. They presented the following recom-
mendations for enhancing the cultural significance of BIM technologies:

- Developing Localized BIM Libraries: According to the survey, 75%
of the participants suggested the development of specialized BIM
libraries that include Arab architectural components, such as traditional
geometric patterns, arches, and ornamental screens. This would help to
simplify the incorporation of cultural characteristics.

- Machine Learning Models for Cultural Design: 65 percent of respon-
dents proposed employing machine learning models to retrain Building
Information Modelling (BIM) systems using data from traditional Arab

NPOEKTUPOBAHMS, YTOBbI YAENATb NPUOPUTETHOE BHUMAHME
acneKTaM, XapaKTEpHbIM AN TPAAULMOHHbIX apabCcKux
APXUTEKTYPHbIX CTUEN — UCNONb30BaHMe NMPOCTPAHCTBA,
MaTepuanos 1 AeKOPATUBHbIX 0COOEHHOCTEN.

- TubKOCTb MTEPATMBHOTO NPOEKTUPOBaHUs. 60% pe-
CMOHAEHTOB NOAYEPKHYAN BAXKHOCTb TEXHONOTUIA, KOTOpPblE
o6seryaioT UTEpaTUBHbIE MPOLLECCH MPOEKTUPOBAHUS,
NO3BONAA aPXMTEKTOPAM Y/yylaTb NPOEKTHI, paccMaTpuBas
HECKOJIbKO BapUAHTOB C YYETOM KyNbTYPHbIX 0COOEHHOCTEI.

06cyxpeHue

Pe3ynbTathl MCcCneaoBaHMA NOAYEPKUBAIOT ABHYIO NO-
Tpe6HOCTb MOpAAHCKUX apxuTekTopos 1 TUM-3KkcnepToB

B TUM-TexHonOrUsx, KoTopble pa3paboTaHbl ANs Ny4lWero
YAOBNETBOPEHUA KOHKPETHBIX NOTPeOGHOCTEN UHTErpa-

LM apabCcKOro KyNbTYpPHOrO HAaCleAns B apXUTEKTYPHbIi
An3aitH. HecmoTpsa Ha WUpOKOoe NCNO/Ib30BaHMe TeXHONOrNK
MH(HOPMALMOHHOTO MOAENMPOBAHUA 3AaHNIA, NCCnefoBaHmne
BbIABMIO 3HAYUTENbHbIE HEAOCTATKM B UX CMOCOBHOCTM
YUUTBIBATb KYJbTYPHO 3Ha4nMble acnekTbl. 85% y4actHu-
KOB OTMETU/IN KNlOYEeBble OrpaHNYEHMUA B CYLLECTBYIOLNX
cuctemax TUM.

Ype3mepHasa 3aBUCMMOCTb OT 3anagHoro ctuns 8 TUM-
61bnMoTEKax ABNAETCA CYLECTBEHHBIM NPENATCTBUEM,
MOCKONbKY OHW He COOTBETCTBYIOT BU3YasbHbIM U CTPYKTYP-
HbIM 0COOEHHOCTAM TPAAULMOHHON apabCKoil apXUTEKTYPbI.

architecture. This would enable the software to produce design possi-
bilities that are culturally appropriate.

- Collaboration with Cultural Experts: Around 55% of the partici-
pants emphasized the need to include cultural heritage specialists in
the creation of BIM tools to guarantee the genuineness and precision of
design components that are particular to different cultures.

Figure (2) below shows some suggestions for improving the cultural
relevance of BIM technologies in Jordan

5. Development of BIM Programmes for Generative Design

The participants expressed strong endorsement for the creation of
Building Information Modelling (BIM) programmes that include gen-
erative design cycles specifically designed for Arab architecture. More
precisely, 80% of the participants expressed the belief that these tools
have the potential to greatly improve the capacity to create designs
that are culturally appropriate. Emphasised key features include:

— Cultural Contextualization: Seventy percent of respondents recom-
mended that generative design algorithms be trained to give priority to
aspects that are representative of traditional Arab architectural styles,
such as the utilization of space, materials, and ornamental character-
istics.

- Iterative Design Flexibility: Sixty percent of respondents high-
lighted the importance of technologies that facilitate iterative design

B cooTBeTCTBUM C NpefbiayILUMU NCCNE0BAHNAMY 3TO
OTKpbITME MOATBEPXAAET BCEMUPHYIO PaCNpPOCTPAHEHHOCTb
MOCTMOZEPHUCTCKOTO 1 KOCMONOJUTUYECKOTO AN3aiiHa

B TMM-cucTemax, KOTOpble 4aCTO UTHOPUPYIOT MECTHBIE U pe-
rMOHaNbHbIe TPaAMLMK NpoekTupoBaHus. CnegosartenbHo,
3HaYMUTENbHOE YMCNIO APXUTEKTOPOB NONAralTCsA Ha PYYHYIO
afanTauuio — MeToA, KOTOpbli 65% y4aCTHUKOB COYMM pac-
TOYUTENbHBIM U HEHALEXHbIM.

MoteHunan pns nepenoarotoBkn TUM-cuctem ans Brato-
YeHMsA 3ITanoB reHepaTMBHOrO NPOEKTUPOBAHUSA, OCHO-
BaHHbIX Ha apabCKOI apxuTeKType, NpeacTaBnseT coboi
MHorooGeuaiowee pewexue. NMogasnstoliee 60NbWMHCTBO
(90%) y4acTHMKOB C ONTUMU3MOM OTHECUCH K 3TOMY
NOAXOLY, NOAYEPKHYB HEOOXOAUMOCTb JIOKANN30BAHHbIX OU-
onuotek TUM n uHTErpaLnm MOLeNei MaWMHHOTO 0ByYeHUs
ANA NOAJEPXKKN NPOLLECCOB MPOEKTUPOBAHUSA, YUUTBIBAKOLLMNX
KYNbTypHble 0COBEHHOCTU. Takue BOCTUKEHUS MOTAN Obl
pewuTb NpobneMbl KACTOMU3ALMUN U MO3BONNUTb UHCTPY-
meHTam TUM npepnarate KpeaTUBHble BapuUaHTbl AN3anHa,
KoTopble 6binK 6bl He TONLKO BU3YaNbHO NpUBJEKATENbHbI-
MU, HO U KYABbTYPHO ayTEHTUYHBIMMU.

Bonee Toro, 55% y4yacCTHMKOB OTMETUAM, 4TO pa3paboTka
TWUM-nporpamm, KoTopble 06eryaT COTPYAHUYECTBO MEXAY
TEXHON0raMm U 3KCNepTamMmu No KyNbTYPHOMY Hacneguio,
ABNAETCA BAXHbIM WArOM. 3TO COTPYLHWUYECTBO MOXET
COKpATUTb Pa3pblB MeXAY TEXHUYECKUMU BO3MOXHOCTAMM
W KYNbTYPHBIMU 3HAHUAMM, FAPAHTUPYS, YTO CO3/iaBaeMble
NPOEKTbl TOYHO OTPaXKaloT BOraToe apXUTEKTYPHOE Hacleaune
WMopaaHuu.

B 3aKknioyeHne MOXHO OTMETUTb, YTO MHTErpauma
KynbTypHOro Hacneaus B TUM TpebyeT ueneHanpasneH-
HOTO MOAX0.a, YYMUTHIBAIOLLETO KOHKPETHbIE NOTPeGHOCTH
pervnoHa. lonyyeHHble pe3ynbTaTbl CBUAETENBCTBYIOT O TOM,
4TO NPU HANUYWUM NPABUNbHBIX UHCTPYMEHTOB U COTPYAHU-
yectea TUM moxer cTatb 6onee apdekTMBHON NNaThopmoi
ANA COXpPaHEHUA U NPOCNABNEHUs apabCKUX apXUTEKTYp-
HbIX TPAAMLMII B COBPEMEHHO apXMTEKTYPHON cpege.
Pa3paboTka MHCTPyMeHTOB TUM, yuuTbIBAKOLLMX KYNbTYPHbIE
0COBEHHOCTU, ABNAETCH HE TONbKO TEXHUYECKON HEOOXOAM-
MOCTbI0, HO U KyJIbTYPHbIM UMNEPATUBOM, KOTOPbI 06nafaeT
noTeHUManom ais npeobpasoBaHus aPXUTEKTYPHOM NpaKTH-
kv B opaaHum 1 aHanormyHbix KOHTEKCTax.



processes, allowing architects to improve designs by considering several
culturally aware options.

Discussion

The study findings highlight a distinct need among Jordanian
architects and BIM experts for BIM technologies that are designed to
better accommodate the specific needs of integrating Arab cultural
heritage into architectural design. Despite the extensive usage of
Building Information Modelling (BIM) technology, the research un-
covers considerable deficiencies in their capacity to include culturally
relevant aspects. 85% of the participants highlighted key constraints
in existing BIM systems.

The excessive dependence on western style aspects in BIM libraries
is a significant obstacle, since these do not correspond with the visual
and structural features of traditional Arab architecture. Consistent
with prior research, this discovery confirms the worldwide prevalence
of postmodern and cosmopolitan designs in BIM systems, which fre-
quently disregard local and regional design traditions. Consequently, a
significant number of architects rely on manual adaptations, a method
that 65% of participants found to be wasteful and unreliable.

The potential for retraining BIM systems to incorporate genera-
tive design stages based on Arab architecture presents a promising
solution. A large majority (90%) of the participants were optimistic

JNlutepartypa

1. Dilek Yasar (2022). Trends of research on interiors: a bibliometric
analysis of the interiors: Design, Architecture, Culture Journal.
Contemporary issues in Architecture and Urban Planning: Architecture
and Exploration. Yildiz Aksoy, Efe Duyan (Ed.). istanbul: Dakam books,
Ozgiir Oztiirk Dakam Yayinari. P. 18-29

2. Liang, R., Firzan, M. (2023). Bibliometric Overview and Visualization
Analysis for Interior Design Research Based on CiteSpace. International
Transaction Journal of Engineering, Management, & Applied Sciences &
Technologies, 14(1), 14A1F, 1-12.

3. Burkut, E. B. (2023). Analysis of Publications on Interior Architecture
Education in Scopus Database with Biblioshiny Package Software (2000-
2023). Dal, M. & Karatas, L. (Eds.). Architectural Sciences and Theory,
Practice and New Approaches-II. 2023, Chapter:7, 155-176.

4. Ali, S. M., Mahmood, Z., & Qadri, D. T. (2018). 3D VIEW: Designing

of a Deception from Distorted View-dependent Images and Explaining
interaction with virtual World. Sir Syed University Research Journal of
Engineering & Technology, 7(1), 11

5. Merve Kasapoglu, Fatma Zehra Cakici (2023) Restoration in the
Discipline of Architecture: A Bibliometric Analysis of Research Trends
Since 2000. Gazi University Journal of Science Part B: Art Humanities
Design and Planning, cilt.11, sa.4, ss.751-770

6. Ghoneim, R. S.-E., Al-Shwabkeh, M. Z., & Arabasy, M. A. R.

(2024). Using Building Information Modeling (BIM) to Improve the
Conventional Interior Design Process. Dirasat: Human and Social
Sciences, 51(1), 414-429

7. Takyi-Annan G. E., Hong Zhang (2023). A bibliometric analysis

of building information modelling implementation barriers in the
developing world using an interpretive structural modelling approach.
Heliyon, Volume 9, Issue 8, 18601

8. Stine D. J. (2024) Interior Design Using Autodesk Revit 2025:
Introduction to Building Information Modeling for Interior Designers.
Mission, KS: SDC Publications. 700 pp.

9. Pilar Viladas. (2024) Timeless Modern Interiors: RRP / Rees Roberts +
Partners. NY: Rizzoli/ 224 pp/

10. Pauwels W. (2012) The 100 Best Contemporary Interior. Brussels:
Beta-Plus Publishing, 224 pp.

11. Rumbold S. (2022) BIID Interior Design Project Book. London: RIBA
Publishing. 336 pp.

12. AGy-XaHu Axmag Maxmyg Cyneiiman Canum. XyaoxecTBeHHas
opraHu3auus uHTepbepa HapoaHoro xunuwa Nopaanum : Hau. Tpaguunm
: AUC. ... KaHAMAATa UcKyccTBoBeeHusA. — Mocksa, 1995. — 159 c. : un.

13. Ding, J.; Liang, M.; Chen, W. (2023) Integration of BIM and Chinese
Architectural Heritage: A Bibliometric Analysis Research. Buildings, 13,
593.

about this approach, emphasizing the need for localized BIM libraries
and the integration of machine learning models to support culturally
informed design processes. Such advancements could address the
customization challenges and enable BIM tools to offer generative
design options that are not only visually appealing but also culturally
authentic.

Moreover, the development of BIM programs that facilitate col-
laboration between technologists and cultural heritage experts was
highlighted as a critical step by 55% of participants. This collabora-
tion could bridge the gap between technical capabilities and cultural
knowledge, ensuring that the generated designs accurately reflect
Jordan’s rich architectural heritage.

In conclusion, the integration of cultural heritage into BIM
technologies requires a targeted approach that addresses the specific
needs of the region. The findings suggest that with the right tools and
collaborations, BIM can evolve to become a more effective platform
for preserving and celebrating Arab architectural traditions within the
modern built environment. The development of culturally responsive
BIM tools is not just a technical necessity but also a cultural imper-
ative that holds the potential to transform architectural practice in
Jordan and similar contexts.

References

Abu-Hani Ahmad Mahmoud Suleiman Salim (1995). Artistic organization
of the interior of the people’s dwelling of Jordan: National traditions
[Dissertation on PhD of Art Criticism 17.00.04]. Moscow: MAZHU im.
Stroganov.

Ali, S. M., Mahmood, Z., & Qadri, D. T. (2018). 3D VIEW: Designing of
a Deception from Distorted View-dependent Images and Explaining
interaction with virtual World. Sir Syed University Research Journal of
Engineering & Technology, 7(1), 11.

Burkut, E. B. (2023). Analysis of Publications on Interior Architecture
Education in Scopus Database with Biblioshiny Package Software (2000-
2023). In Dal, M. & Karatas, L. (Eds.), Architectural Sciences and Theory,
Practice and New Approaches-II. 2023 (Chapter 7, pp. 155-176).

Dilek Yasar (2022). Trends of research on interiors: a bibliometric analysis
of the interiors: Design, Architecture, Culture Journal. In Yildiz Aksoy,

Efe Duyan (Eds.), Contemporary issues in Architecture and Urban Planning:
Architecture and Exploration (pp. 18-29). istanbul: Dakam books, Ozgiir
Oztiirk Dakam Yayinari.

Ding, J., Liang, M., & Chen, W. (2023). Integration of BIM and Chinese

Architectural Heritage: A Bibliometric Analysis Research. Buildings, 13, 593.

Ghoneim, R. S.-E., Al-Shwabkeh, M. Z., & Arabasy, M. A. R. (2024). Using
Building Information Modeling (BIM) to Improve the Conventional Interior
Design Process. Dirasat: Human and Social Sciences, 51(1), 414-429.

Liang, R., & Firzan, M. (2023). Bibliometric Overview and Visualization
Analysis for Interior Design Research Based on CiteSpace. International
Transaction Journal of Engineering, Management, & Applied Sciences &
Technologies, 14(1), 14A1F, 1-12.

Merve Kasapoglu, & Fatma Zehra Cakici (2023). Restoration in the
Discipline of Architecture: A Bibliometric Analysis of Research Trends Since
2000. Gazi University Journal of Science Part B: Art Humanities Design and
Planning, 11(4), 751-770.

Pauwels, W. (2012). The 100 Best Contemporary Interior. Brussels: Beta-Plus
Publishing.

Pilar Viladas. (2024). Timeless Modern Interiors: RRP / Rees Roberts +
Partners. NY: Rizzoli.

Rumbold, S. (2022). BIID Interior Design Project Book. London: RIBA
Publishing.

Stine D. J. (2024). Interior Design Using Autodesk Revit 2025: Introduction
to Building Information Modeling for Interior Designers. Mission, KS: SDC
Publications.

Takyi-Annan, G. E., & Hong Zhang (2023). A bibliometric analysis of
building information modelling implementation barriers in the developing
world using an interpretive structural modelling approach. Heliyon, 9(8),
e18601.

npocTpaHcTeo / space

113

npoexT Gaitkan 4(82) project baikal



