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ABSTRACT: This research presents a methodology for enhancing automation in design certification evaluation systems by integrating
Building Information Modeling (BIM) with OpenAl's generative Al, ChatGPT. Traditional BIM-based certification systems require frequent
manual revisions whenever certification standards change, relying heavily on programming specialists. This leads to inefficiencies and
delays in the certification process. To overcome these challenges, this research proposes a real-time interactive system that enables users
to modify evaluation criteria directly through a chat-based natural language interface. ChatGPT interprets user instructions and
dynamically updates the evaluation logic. The system specifically targets the Barrier-Free (BF) certification, focusing on the clear width
criteria applied to BIM data. By connecting ChatGPT with the AIBIM Chat system, users without programming knowledge can interactively
modify the evaluation logic. The system extracts object attributes such as IfcDoor parameters from BIM data, applies the modified criteria,
and ensures consistency through automated verification. This process streamlines the certification workflow by reducing manual effort
and minimizing errors. A case study was conducted to validate the system's accuracy, efficiency, and adaptability. Results confirmed that
the system dynamically handles both strengthened and relaxed evaluation criteria, automatically reflects them in BIM data, and provides
accurate certification outcomes. This study highlights the potential of Al-driven automation to improve the accessibility, reliability, and
efficiency of design certification, offering a practical solution for non-expert users.

KEYWORDS: Building Information Modeling(BIM), Design Data, Architectural Al, Automation Evaluation, ChatGPT
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Table 1. Contents of prior research

Type Topic Author Content
BIM system BIM system Develops a BIM—based automation system using BACnet and IFC,
Shu et al. (2020) . ) . ) -
development development enhancing data integration and interoperability.
AI and BIM Fan ef al (2022) Exp\gres_ the |ntegrgt|on of Al arjd BIM .|r.1 the AEC |_nq_u.stry,
integration highlighting automation and design certification possibilities.
Al and BM Al and BII\/I Rasheed et al. (2024) Examlnes_ the benefits Qf BIM and AI \ntegratpn, analyzing realfnme
integration collaboration collaboration and data integration in modern infrastructure projects.
BIM—based design ) Discusses challenges and solutions for BIM—based schedule, cost,
. Mohammadsaeid et al. ) ) )
certification (2023) quality, and safety management, proposing automation to support
evaluation design certification.
Chat—based BIM Investigates integratilng large—scale pretraingd \anggage -
Jang and Lee (2023) | models(ChatGPT) with BIM tools for interactive design certification
Chat—based system and review
and real-time .
) Explores GPT—powered assistants for real—time interactions with
Al BIM, Al real—time . . . -
! David et al. (2024) | BIM models, focusing on updates and interoperability between
adaptation
platforms.
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Table 2. Comparison of design certification evaluation improvement

Category Based on 2015

Criteria for 2018

Summary of changes

Toilet partitions | Focus on securing activities,
and activity specific dimensionless
spaces measurements

Minimum 2.0m width clear

strengthening activity space dimension
specificization, evaluation criteria,
evaluation criteria

General inclined reference, no

Entrance and )
numerical reference, no

General inclined 1/12 (8.3.3%,

Introduction of specific slope, evaluation

aisle slope . excellent slope 1/18 (5.56.5%) criteria quantitativeization
numerical reference
) A tton si max 2 cm ) )
Elevator Display and general use of .dd pu ° 'sze ( ag cm). Add children, wheelchair user
I manipulation height (maximum 2 cm), : : Ny
operator tactile display and general use consideration criteria

manipulation

A handicapped

) Minimum width 08.8m
parking space

Add roof oil and parking space size

Environmental elements and spatial size
segmentation

The width of an
entrance door

Minimum Space reference
mitigation

Up to 1.2m to 1.2m, add intermediate| Increase the width reference to improve
grade threshold reference

accessibility

Elevator activity| Minimum Space reference

“Excellent” 1.5m x 1.5m x 1.5m. x

Increase spatial reference to strengthen

space mitigation 1.5m clear user convenience, user convenience
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2.4 Open Al ChatGPT

OpenAl| ChalGPT= Q1B XIS 7[8t CHaty 7|=2| X
Ol A2, XA X2|(Natural Language Processing, NLP)S
Soll ARBAPE et &S olaliotn olof SEE & U=
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ChalGPT= 24245t APIE XI25104 JHLUXIS0| 012 2480 3. BIM XIS3t "7t ¥ BIM ChatGPT 7|

Seoln SIEY A 2248 158 4+ =S X[HEICL ol
S0, o2 20l0lAS SR AT 2 FE XY £72 28 3.1 BIM IS XHSE HIt AIA®IL ChatGPT 27
Sofol M= olojE 24 4 2lZE M4 wue 22en o7 SEE
ol2fet HEH2 ChatGPT7t Cielet a0l Sblg =6t 2 ¢0ME BM EARIE K=t E7h AIA- DL Chat—
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dsAES I 4+ Us 7IsS MSsH| UiEolc 7] W20l 0IE EAIGH0 AARI0] OlaHE 4~ U= HEH=
tetoh= 1Fg0[ ERaltt 0|%, Atsate B/ HHs Mot
Table 3. Comparative Al company of BM CIO|E/Z 7502 712 ASISIEE5100, AJAEIS
Al technology Key features Advantages ZSH}
Interactive interface Intuitive usability, ChalGPT APIQIO] =2 A|AHEIC| Iy} 7|28 Hit 9K
OpenAl based on natural strong generative S A A O] ol= o =154 OB T A
ChatGPT  |language processing,| capabilities, many oAl £-e 4 == X[t ARZXE7L tiake QIE{H|0|A
APl support industries applicable 2 5| EN T} 71522 HASIIA 5l QAS Ql2iEiH
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Microsoft business—solution with cloud services, APl= Haloz Z2XIS XS HEISIT 012 Eoff ™7t 7|59
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M =7tMoz Hi o|=1 AHIO| 2X2 AX
Veta LLaMA Open—source based,| Customizability, free 0| 7Fsot=% elth.
research focus research support HAE HI} 7|F0| MEE 5 AAHES BM H0|E0IA
( "\ (Analysis of Certification Automation Evaluation Automation Evaluation) — ____________ N
e Commentary Method Logic Conversion If Automation !
EX|st.|ng i TTTT . Evaluation Logic !
Design ———— ! e S
Certification ! ! I
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System ! I System ChatGPT y
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Figure 1. Research methodology
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Figure 4. Check the output basis logic

Table 5. Anaysis of the evaluation system logic using ChatGPT

View logic and interpret logic using ChatGPT

ex_names = ['8Z7[, BIZE 'HE| AMIE| 'Ugig
ex_names_label = 'M|2| & 0|&

def Check():

ratel_condition_str = |94 =74 2
1.0mO|A!

rate?_condition_str = 'S4 271 RE 29| K% 0.9m0|A

jie]

oo o5&
un TT- el

rn

for storey in SELECT('storey):
for door in storey.SELECT('element’, ['lfcDoor']):
if door.SELECT(is name in', ex_names).BOOL():
continue

dist = door.SELECT('clear opening’)
width = dist UNIT(m').NUMBER()

it width ¢ 0.9:
distRATE(4, 0, '29| SFZ ' + to_str(width)
+'m (€ 0.9m), rate2_condition_str)
elif width )= 1.0:
distRATE(l, 30, '29 8= : ' +
to_str(width) + 'm ()= 1.0m))
else:
distRATER, 2.4, '29 S&=% ;' +
to_str(width) + 'm ()= 0.9m), rate1_condition_str)

def to_str(val):
decimal_places = 1
while val = int(val) and val * 510 ** decimal_places) =
int(val * (10 ** decimal_places)):
decimal_places += 1

it decimal_places )= 4:
rounded_val = round(val, 4)
return f*{rounded_val:.4f}"
else:
return format(val, f.{decimal_places}f)
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Table 6. Changed logic comparison table according to input value

Logic criteria Chat Entry Change Calculation Basis Logic
it width ¢ 0.9:
CDRIS ATHER[“
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