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A Research on the Design Improvement for BIM-based CPTED Certification Evaluation

g2 o g 2 5 A
Yu, Eun-Sang Ahn, Yong-Han Choi, Jung-Sik

Abstract

Design certification in architecture has traditionally relied on manual 2D drawing reviews, limiting consistency and efficiency while

failing to reflect qualitative elements such as Crime Prevention Through Environmental Design (CPTED). As digital transformation

accelerates, the need for automated evaluation using Building Information Modeling (BIM) is increasing. This study aims to improve

CPTED design certification by quantifying evaluation criteria and applying a BIM-based automated methodology. The domestic

CPTED certification structure was analyzed, and evaluation items were classified into quantitative and qualitative types. A

methodology was developed to extract and assess BIM object data—specifically focusing on attributes like property, location, and

geometry. The study explored how CPTED evaluation criteria could be mapped to BIM attributes for automated assessments. Results

show the potential of BIM in enhancing CPTED certification through digital evaluation methods. This study contributes foundational

insights for building practical, automated evaluation systems applicable to commercial, residential, and other facility types.

IIE - R LB LA, AFHERHR MA S, ASE ot "ot Z2AHA

Keywords : Crime Prevention Through Environmental Design (CPTED), Building Information Modeling(BIM), Design Certification, Automated

Evaluation, Assessment Process
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Table 1. Research on BIM-Based Design Certification Evaluation

Subject Researcher Topic Contents
o J. Rizicka et al. 2022 BIM and Automation in Proposes an IFC-based structure for evaluating building certification data during the
Blgledl_ng a - ek et d Complex Building Assessment design stage. Emphasizes integration of data standards across BIM platforms.
sign
Certification o ) ) ) o
Database Ilhan et al. 2016 Green Building Assessment Tool | Develops a centralized framework integrating BIM for green building assessment.
an et al. (GBAT) Enhances accuracy by linking BIM data with certification rules.
Yu and Choi 2023 BIM-Based Automated Introduces an automated design assessment system for public buildings using
u i Evaluation System rule-based logic and object search. Facilitates real-time design validation.
Automation
Evaluation Tool ) ) ) . .
Khoshdelnezamih et al,. Automated Assessment for | Designs an evaluation tool that automates the certification process and risk assessment
2020 Green Building Index using BIM during early design phases.
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Table 2. Summary of Case Studies: Analysis of BIM-based Automated Evaluation Possibilities

Main Keyword Author & Year

Application Field

Automated Evaluation Description

CPTED rinciple Review Cozens & Love, 2015

of CPTED

Theoretical and policy-level review

Provides a comprehensive overview of CPTED principles, their
evolution, and application in urban design.

BIM-based CPTED Cozens et al., 2018

Burglary prevention using BIM

Explores the use of BIM to visually simulate CPTED elements for

Simulation evaluating building-level vulnerabilities.
Smart CPTED Choi et al. 2024 Municipal surveillance and smart Proposes an intelligent CPTED decision-making support model using
Evaluation ? crime prevention CCTV, Al-based analysis, and IoT sensors.

CPTED Benefits & Umer et al, 2023

Review of CPTED implementations | Summarizes advantages and challenges of applying CPTED, based on
Limits in construction sites

case studies and literature analysis.
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Table 3. Domestic Major Municipalities” CPTED Ordinances
and Certification Status

vear Certification
Municipality Establi | Main Target Facilities
Process Type
shed
Apartment housing, parks, | Preliminary + Main
Seoul 2013 schools, etc. Certification
Apartment housing, - .
Incheon 2015 educational facilities, Prellmln@ry * Main
: Jinde Certification
public facilities
Busan 2014 Residential areas, urban Main Certification
regeneration zones, etc.
. Public buildings, Preliminary + Main
Dacjeon 2016 elementary schools, etc. Certification
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gstar 9lol CPTED B71aHsE 5 vk 8738k 33t Hl
X7, cAlof B Q] AR HEA 5o Q4F A A
Hoz FEEE 4 th(Yeon & Kim 2018). ool u}}
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Table 4. Research on Green Building Certification and BIM Technology

CPTED ltem Automation Example Evaluation Method Linked BIM Object
Feasibility
Visibility Assurance High Analysis of visibility based on window location and lighting arrangement Window, Light
Territorial Reinforcement Medium Analysis of wall and fence location and property data Wall, Fence
Access Control Medium to Low Analysis of entrances, circulation flow, object + sensor linkage Door, Space
Activity Support Medium Analysis of presence and usage of public spaces Space
Maintenance Low Requires linking data such azoggﬁtigl% maintenance history, facility LightFixture, External
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Table 5. Classification of Core CPTED Evaluation ltems

CPTED Principle Main Evaluation Factors

Natural

Surveillance Windows, openings, CCTV location, visibility distance

Access Control Entrances/exits, flow of circulation, fences, doors

Territorial

. Boundaries, fences, outer walls
Reinforcement

Activity Support Location of public spaces, usability

Maintenance Facility condition, lighting management, perceived safety
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Table 6. Classification of CPTED Evaluation Attributes by Type for Automated Application

Type Description

Example Application Method

A. Distance Conditions Based on Spatial
Information

Judgment based on distance and
location between objects

CCTV coverage range, visibility
coverage

RuleSet + Distance Calculation

B. Attribute-Specific Conditions Based

on Object Propertics Judgment based on property values

Attribute Filtering and Condition

Fence height, door width, material C .
omparison

Judgment of visibility coverage within

C. Visibility Analysis-Based Items
space

Window placement, entrance openness Visibility Graph, Simulation
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ANFTE, o] Tt HAGHE B4 SPeAs) A5 B

dE B0, ‘& ZHA|(Natural Surveillance)” 52 A&,

z AA e} AdEm, F WA, wix] HF], 25, Aot F
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B 2148 B3l Hrte €88 4 ok
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jins
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‘494 BX(Teritorial Reinforcement) &L SElY
Fence, B4 A e}e] AAE Tl AAS HEd Hrlo) &
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247 Ee 2ol g A5 B4 7HseHAl g

‘25 A3 Activity Supporty = & FIF] ARS- L,
A wx] ARE 7o g BAEM,
I %] A S ARl AES & Qlth
“frA & (Maintenance)’ &2 ZH A H](LightFixture) 2]
A A=, AH AR T e S 49 ol A4
SERdellA A FE57] oH dFolANL BIM 2E W
frA e QA AR} AR ARSI 4S8 28-St

o

il

)
o

AR AR Artst] A7 7Hsst

o9} 7+o] CPTED H7alo)d H71at=e 7uto 2 3
7He A% AERE &Rt WrIES Aelska BIMrwt
B7PAE &R B7F AA A BAo] dagt R &
© FHRE 273} o] AYste] W {F3E TES

Table 7. Research on Green Building Certification and BIM Technology

CPTED Item Evaluation Factors Linked BIM Object ExampIeAt?:ibthtl(I;ed Data Evaluation Object Image
—
. Windows, lighting, visibility . . Window area, location, —
Natural Surveillance coverage Window, Light illuminance, visibility angle \‘
==
—
Access Control Entrances, circulation Door, Space Number of entrances, location,
internal connections
Tem'torial Fences, walls Wall, Fence Coordinates, height, material
Reinforcement properties
. . Usage tag, area, layout
Activity Support Public spaces, rest areas Space information
. Lighting condition, facility - Maintenance history,
Maintenance aging LightFixture, etc. installation year, condition info
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43 @4 gl

SR EI
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7 TEA2E T9 13 2L AxE A"k
A WA GAE CPTED &5 E4o|t}. o7)Me d3F7]
Foll xgE = Q PARS wotslyl, o]E BIM AA 9}

3y 7Hs’t 71Eo 2 AT olF F A dAcAM=
2 oA 7 thdel S AAE Ssta, Al

7 AR 33t 8 21 BRI A =] A
7}
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AAE A GG AR 7ke] BA
& vla BAsa, SR 3w

EJ—H Kéél_i %E‘:‘E]Et] st Toate] AH = Wyl o
of me} AZtH oz FRE ] EAHLL

ol# gt AE3t Z=A
Hel HrrdE 3ke) dAE
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A58t W7 B4E Bl WAk A e Haskdd

e HellA HA

Al a84e FIAIXITE BIM7|RE

B7P2]2 CPTED AARIZSHAS QAT 4 ot

Analysis of CPTED
Evaluation ltems

Search for Evaluation
Targets from the ltems

Define Evaluation Area
and Scope

Confirm Conditions for
Target Objects and Area

Compare Characteristics
and Property Information
of Evaluation Objects

Derive Evaluation Criteria
and Results

.

Define the purpose of CPTED
certification and set evaluation goals
and selection criteria for targets

Analyze CPTED evaluation items to
determine assessment targets and
standards

Identify evaluation objects and required
data for CPTED certification

&

Define spatial information or
assessment areas for the evaluation
targets

Compare characteristic and property
information of BIM data

Derive final CPTED criteria based
on analysis and conditions

Figure 1. Automation Evaluation Methodology
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3l g Yell= CPTED Jg 7}1}%@ ZE AINPASS/FAIL)
74 HolE ez SHEH, d5d A mARe d2%
244 ID ARE A AT o] 7ee 54 H7t 7+

d

ek B oAzEe A Ze9as /s 4o 78
of 2L T ol FF WA ZIAE vloHE 5o
2
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Figure 2. Automation Evaluation System Interface
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