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ABSTRACT: This Research proposes a BIM-based methodology to support automated evaluation for CPTED (Crime Prevention Through
Environmental Design) certification. Traditional certification methods rely heavily on manual reviews of 2D drawings, which often result in
subjective judgments and a lack of design-stage feedback. To address these limitations, this research develops a structured evaluation
framework that maps CPTED criteria to specific BIM object attributes using a predefined library. Key evaluation factors—including
territoriality, surveillance, access control, and lighting—are linked to BIM elements such as walls, fences, doors, lighting fixtures, cameras,
and signage. Each object’s parameters, including material, height, visibility, and placement, are used to automate the assessment process
based on attribute rules and spatial data. The study also defines a library structure for these elements, enabling consistent use across
various building types. Through this structured connection between BIM data and CPTED principles, the system can provide designers
with immediate feedback and minimize the need for post-design modifications. Furthermore, the framework facilitates compatibility
with other certification systems and enables scenario-based simulation in early design stages. This research demonstrates that BIM
libraries, when structured with evaluation-relevant properties, can significantly improve the efficiency, reliability, and objectivity of CPTED
certification. The proposed methodology forms a foundation for future development of fully automated certification support systems in

the architectural domain.

KEYWORDS: CPTED, Design Certification, BIM, Automated Assessment, Library, Attribute Information
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Table 1. Analysis of prior research on BIM—based automated certification evaluation

Subject Topic Author Content The differentiation of research
Presents a BIM—assisted building L )
) Limited to proposing a system—level
automation system framework that uses : )
BIM system | BIM system | Shu et al., automation framework; lacks
BACnet and IFC to represent BAS data ) ! o
development | development 2020 e L checklist-based evaluation of individual
within IFC models, facilitating interope— -
" ) design items.
rability and automation across platforms.
BIM BIM—based Proposes a framework to automate |Suggests automatic linkage to certification
cerfiiication design Sacks et al., design review using BIM and Al standards but lacks structured
) certification 2019 facilitating compliance checks across CPTED—specific criteria and object
evaluation ) ) L L )
evaluation different certification criteria. mapping.
BIM—based | Rule—based Develops BIM—based compliance Focused on legal rule—based criteria;

) ) Wawan et al., ) ) ! ) - : :
design rule evaluation o004 checking logic using rule sets and insufficient reflection of CPTED spatial
evaluation using BIM object attributes for building codes. |attributes such as visibility and territoriality.

. BIM object . Introduces a structured BIM object Emphaswzes struptunng_ object lioraries
BIM library ) Pasini et al., ) i ) e without presenting attribute—standard
) library for library for integrating certification ) )
structuring . 2017 ) ) linkage and automated evaluation
certification standards with design elements.
processes.
BIM data Demonstrates IFC—based BIM data Focuses Oﬁ data mtegra_hon but lacks
IFC—based ) o connection to evaluation system
) . exchange |Ali et al., 2023| exchange for certification systems and : ) )
interoperability ) o configuration and automation
using IFC model validation,
methodology.
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Table 2. Review of previous studies on BIM library utilization

Subject Topic Author(s) Content The differentiation of research
- BIM—based certifi— Proposes a BM—LEED integration model for| Few cases directly link BIM
Certification . Farzad et al, . ) . :
) cation model for early—stage automated certification using certification with CPTED
automation . . 2020 ) ) )
sustainable buildings mapped object attributes. Spatial elements.
Design BIM for universal Yu & Chai, Develop; ? BIbelased evg\uanon lmethod Focuses on universal design;
) ) ) by classifying architectural information and ) )
compliance | design automation 2023 O o lacks crime prevention focus.
mapping it to certification standards.
Library INNOVance BM | o i o o, |Fresents a structured BIM object library withy -y 4 e opTED
; object library automation logic for design and certification o
structuring 2017 ) checklist—linked approach.
framework compliance.
Ceriiication Digital BIM RUzidka et al. Def\nes how BIM too]s and object—level Lacks éutomated object
) e automation enhance lifecycle assessment | extraction; relies on manual
automation |certification workflow 2022 L - )
and certification efficiency. input,
a5 | Fo-based BM | shu et al, | S e el ccraton ks dreet e
integration | automation for BAS 2020 o ) » SUPp 9 9 ' )
certification systems. comparison.
Information |BIM and certification| Renato et al., ‘qe”“_“es mlssmg atmbute_dennmons”m BlM Emphasizes need for object
libraries that limit automation of certification )
gap process bottlenecks 2020 attribute enhancement.
workflows.
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Table 3. CPTED evaluation criteria by spatial element and BIM application strategies

Spatial element Key evaluation criteria

BIM data utilization approach

Environmental planning and facility placement for

Analyze shape and location attributes of pedestrian paths,

Road . L ) vehicle lanes, and access roads to assess circulation and
visibility and territoriality; road shape planning o
visibility
Plant species and facility selection considering |Evaluate planting type, location, and area data to simulate
LLandscape . ) }
visibility and spatial openness visual openness and green coverage
Signage ) ) ) Assess material and placement data using Tag properties
gnag Clear signage and durable material selection P ) ) using 1ag prop
System of signage objects
Street Lighting Lighting plan based on visibility, durability, and Use attributes of LightFixture objects (e.g., illuminance,

appropriate height

height, location) for compliance checks

Public Adjust scale based on purpose, manage placement| Evaluate facility type and location properties to analyze

Facilities in vulnerable areas

appropriate public service coverage

Use Zoning |Location selection for territorial clarity and activation

Use spatial zoning and Tag attributes to verify building
usage and functional zoning effectiveness

Facility Layout

Spatial and facility arrangement for visibility and

Assess efficiency and visibility using layout geometry and

efficiency object placement attributes
) Ensure accessibility, entry/exit visibility, and optimal| Use entry point location and parking space count to
Parking Lot o o .
layout evaluate accessibility and visibility effectiveness
Perimeter Plan boundary design and material selection for |Analyze fence, landscaping, and outer boundary attributes

safety and visibility

to assess territoriality and surveillance support
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Figure 1. System development and research flowchart

HrTe Mo, 2t MM 28 7t5S &4 =2 YO
STt Ol S04, &2k, =0, M=, ?IX, Ldd 52 UE7IE
o M |l kst e £4o= ERED

MY, 247 =& Sl= BM 2! L B} A ZRIE XS
o= FEot= 10|t A, EfY, 7HElT2] S AR HO
E 20 et S8EEE TERst] dekE Bt ok o]
EIE Tsitt

Uiml, &40 SAME £5E BM 242} CPTED 7|&
2 H|Wst] =Y 55 RS X5 WY & @it
FEE g=E2 £ 2URE BAEN, 787IE o] X
BZ0[L} M= OIXE 6F7t A Wt 7tsalct

CHIM, Z0=Z HA0ME B2 M3 AE 7(Htst ™
2 8 Y ZutE St Alststo] Zuts & siAMe
2 QIS XFSICH £421 F20lL 2YX| P58 BREE
£ sttt

OmX|9tez MANRIHA A= Bt ZHE Hige2 Fof
=0l ot JHM WEtS MAlGHH, BM A &8 E= A7
HZS Salf CPTED 7|1=0f Mgkt M| gorg Mierstict. of
gs sdl 2A121E 2ol CPTEDRIS A= 7IE0f et
BM HI0|HE E&ot0] S28M0! UBEIPL 752 A2 At
=2ECH

4.2 H7I1ES Q%Y BIM 7|4 B BEESR
BM 7[Et CPTED MAIQIE XI=3H= 2t TIIEH=2E BM o
OlE(Qt HAIH M~ 242 Jtsot/ Sttt Table 40i M=
(@)
°

=
Grd=Es 6N 71X wEez R0l B

<
0z
T
i
AT
Ju
gﬂ



Table 4. Examples of BIM—based automated evaluation by evaluation type

Evaluation method BIM evaluation method

Application examples

Installation, Object Presence of family object

Automatically check for installation of CCTV, lighting devices, signboards,

entrances
Area Space code Evaluate space classification code .for entries, pedestrian pathways, and
parking lots
) . ) Compare standard values with lux level, door width, and material tags (e.g.,
Information Properties, materials

fireproofing)

Placement Spatial analysis

Analyze lighting placement, CCTV viewing angles, and circulation between

entries

Visibility Material tags, checklist

Evaluate usage of transparent entry doors, see—through fences based on

visibility checklist

Planning, Accessibility Algorithmic analysis

Automatically assess number of entrances, CCTV sightlines, and access

distance via algorithms
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Table 5. Mapping of CPTED criteria and property information
by BIM object type

Object type Information Evaluation / Information
Territorial boundary,
visibility blocking,
Wall / security
Fence T
Material, Height,
~— Location, Type
Accessibility, walka—
Floor / bility, path safety
Pathway Area, Distance,
Connectivity Path
N o ool Vs,
circulation planning
Door /
Window ! Width, Orientation,
Location, Main
Entrance, Material,
Transparency
." lllumination level,
spacing, simulation
Lighting b °
Fixture - )
Luminance (Lux),
Interval, Placement
~ Blind spot detection,
CCTV [T —— installation validation
-
Camera -....__. Field of View, Camera
Position, Existence
Spatial identification,
) lear guidan
Signage / Clear guidance
Waylinding Type, Text, Installation
_ocation
Entry restriction,
territorial reinforcement
Access B
Control Gate| User Authentication,
Intrusion Prevention
System Presence
{2 (Existence) 52 HIE2z EX 7199 LAl AIUE XI5
o= Alistn, el MX| (RS THE & ot
OfLY EX|HSignage)2 I QIX|, AISXt QL St 22
Iolsieat HHEIC, MR| 9IX|, HAE LS, 9F 502 9
X QLR 37t 71X QX|=E =0l Feg oftth
ZUEA| AH0|E(Access Control Gate)= E9t ZslE |t
s 242 AR OF Jls, W AAY EXf 012 52
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Table 6. BIM—based CPTED certification evaluation procedure and examples

Stage [1] Extraction and Classification of Evaluation Objects [2] Defining the Evaluation Scope
Image
Method Automatically identify main entrances and external doors|Check the existence of surveilance (CCTV) and lighting
using Family Types and Space Codes in the BIM model devices around the entrance
Locate doors facing exterior walls and define Analyze the surrounding zone of the exterior door to
Description|  corresponding evaluation targets (Exterior door: red confirm presence of CCTV and lighting fixtures
indication). (Surveillance Evaluation Area: Blue Mass).
Stage [3] Object Property Analysis and RuleSet Comparison [4] Visualization and Feedback Delivery
Image
Method Compare property data such as CCTV viewing angle |Visualize evaluation results on the drawing and provide
and lighting illuminance (Lux) with pre—defined RuleSet feedback for any non—compliant components
Automatically determine whether CCTV coverage and |Highlight underperforming components and offer design
Description |lighting level meet CPTED criteria (Surveillance Evaluation| guidance to the architect (Red mass : Nonconformity,
Target: Red Object). Yelow mass : Caution, Green mass : Pass).
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BIM CIIO|E{0| AlMo= HAIL|H, 7[&0] 0IFdle R4= Ef 20 &7 Foiol= S8 + UM, 2D=H Bt Hetet
Uz 87|50 OIS S0f XU BER 12 MyoZ BA| ZENES BS5l0] BAERY 44EEE S 74|
1, CCTVE AKXt 2 Mel=of AAXIlAH Hetst A EototALL, HEket AlE20|N ZuE 28T 4 QlCh
M WSS MASICE 0]QF 22 MEHE Ciedt Ant HEZ
ot ALRS QEGID, ARl 015 hS2S Aslels 4.5 CPTED QUET7} TFE0lIA BIM HIO[E| 22
HeS oith CPTED Q1&5S flot Bt d A2 71&E 2D = 7[5t
didoz 2 5= BM H[0|HE 7[8te2 CPTED Eot LAY BhAL BM 7 (EE Bt SIS HIWDt T KSOH=S Table
£ BM &t £48-E THe2 JIxskstn, BM7(EH It 71t 20| AGaIRIct. ©SAR! YWAloAlE FIHKEIH CAD 7|
LS Soff B4 ZNS AIS6H0] Soff WUt HAlQl 585 gto] RIS HTGIN XS Aoln TR0 S3i6H=R]
S MBGIoIC E5 R0) S4H HaHGI0 BUIXIOl F 2 HOlsHo} 50, BT - YR - TIUiE 50| Ciolst £ A



Table 7. Comparison between 2D manual evaluation and BIM—based automated evaluation
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