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ABSTRACT: In Korea, there are many attempts to automate architectural design tasks, focusing on government-led national R&D
projects and private operators, in order to enhance global competitiveness and productivity of the building service industry. However,
according to a survey of architectural design office practitioners, only 25% (9 out of 37) have used it, suggesting that there are fewer cases
of practical use in the field compared to research and investment in automation technology development, and there are discrepancies
between automation and technology development items required in the field. In this study, the priority of automation of planning and
design work of architectural design office practitioners is derived, and a comparative analysis is conducted with domestic architectural
design automation service items based on the priority. A survey was conducted on practitioners of domestic architectural design offices
to derive automation priorities for 19 items of architectural planning and design work. Based on the derived priorities, the degree of
reflection of the working-level automation needs of domestic services was confirmed by comparing them with the domestic architectural
planning and design automation service items. As a result, it was confirmed that domestic architectural planning and design automation
services did not properly reflect the priority of planning and design work automation of architectural design office practitioners. This
suggests that it is necessary to reflect the priorities derived in this study in technology development in order to increase the cases of
practical use of the automation technology in the working environment and improve the productivity of service.
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Table 1, A survey architectural design office practitioners
of utilization about architectural planning and
design automation service

Category Question Answer Result (n)
Have Yes 9
you ever
used a No o8
service?
Survey of
architectural Total 37
design | Review the scope of
office Why did construction 6
practitioners| YOU US€ possibilities
of Uatk'j"jj“or‘ Se:;ie? Review of building 5
layout plan
architectural
planning Lack of function 1
and design Wh\{ Lack of technology 9
automation | 14Nt reliability
service you use Lack of service
the 5
service? awareness
Lack of service needs 3
Total 37
—Respondent information : architects
—Date of survey : Jan 2022
Survey —Method : office site visit survey
information —Object : a survey on the utilization of
automation service for architectural
planning and design
—Response rate : 92 5%
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Table 2, List of provide automation service for architectural planning and design in korea
Category Target Interface Service Technology Sources
Review of building laws (HE, AldY, =d 4E)
Street housing maintenance project report
(7I2FEHHIAY B0 2H)
.. =8| Review of basic land information Al engine, Spa'cewa\K
| | (EXEENEARDYASK He RE) avn | PR S,
Land— |Wide user, e - - (automated spacewalk,
ook architects : : A?Eiqysﬁfgf fricguuelncyéile\/elopment surrounding land o tech
T (Tx_ (MY 7HE x_ET'__ﬁ) d |) (DeC_ 07
ek ] Optimization of business targets mode 2023)
(ZH9] Al CHYX| TE)
Create plan CAD file and report
(EH CADINY HTA AA)
Exploring and selecting development land
(71 EX|EA 3 M)
Survey of the land environment
AFK| BbA £ 4
(] 2 T rt 85) Database of|  EDIT
Create initial designs city Collective,
Flexity | Wide user e (7\3'571! If%§f de|nEsS et =7| HARH MY) | regulation http://vvvvvv_
\" Create interior plan and area table and flexity.app
(L2 IHAS o HAT AA) automatic | (Dec. 07.
Optimizing parking lot planning legal review 2023)
(2N FxPY A=)
Create business review report
(A AE HTM M)
Review of the size of apartment complexes
(2 ©X] A2 4E)
Automatic
i io (242 A TN AHAL
Review of floor area ratio (&g HE S04 MA generation | Tenelven
Wid 3D visualization of surrounding cities of building |http://www.
Buildit | 'C¢ User. (RIS & Z= 212 3D 7HA[5} ClOE] M) design, big | 1011.co kr
architects —
Create 3D model (3D &2 HZ! 7|5) data—based| (Dec, 07,
Create business review report (AIEA ZE) enwronmem 2023)
analysis
Environmental analysis (sunlight) of buildings
(MicHE A= BM(ZI=E 24)
Review of building laws (1 AE)
- - : } =
Review of basic land information (EX| HH) Estimation
Space Qlarlning . of Howbuild,
) oo (St AR = 828/ 28 HEHE Y 2UHA MB) |construction|http://www.
Howbuild| . . i — )
sketch Wide user 0 . | Create floor plan (52 T£H AMA) cost based |howbulid.com
Optimizing parking lot planning on 15'OQO (Dzec_z 0r.
(&1x2] A HiR| ARt A4 consiruction) 2023
ata
Comparison of construction cost estimates
(AEA SA AX H|w H11)
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Table 3. Research on preliminary architectural planning & design work list : architecture design office in korea

Author

Research topic

Work (Process)

Cho and Park,

On the present situation of
pre—design services in

Estimation of construction cost and period

Estimate Estimation of the sale price
Prediction of possibility business success
Investigation of contexts

Analysis Review of building laws and urban planning

Analysis of requirements

(1998) - , Business planning
design practice Business planning
Constructor selection
Determining location, shape and function of building
Architectural Building size, layout planning
planning Space programming and parking lot planning
Create building plan (Floor, section, elevation)
Analysis of requirements
Reserach
Analysis of site
Project management planning
On the process of Feasibility analysis

Lee ) ) ) Determining design concept

1999 pre—design services in the

( ) whole design process Planning and Setting building performance requirements

design Architectural design
) Review of building construction restrictions by laws
Concept design
and urban plan
Space programming
Space planning |Conceptual design of architecture
2D design, create object library
A Study about developing Mass design
Lee ot al. the BIM—based decision Modeling Create plan (Floor, section, elevation)
(2008) making support system at P ’ ’

pre—design stage

Analysis and
simulation

Analysis of eco—friendly simulation

Create design alternatives

Estimate and report

Quantity calculation and estimate cost

Create business review report

Park and Lee

A study on application BIM
for performance support of

Research and
analysis

Analysis of location environment

Review of building laws and urban planning

Analysis of business cost

Review

Analysis of requirements

Review of building size and shape

(2010) tructi dosi requirements
construction pre—design Review of space requirements
Design building size and shape by laws
Planning and . o . .
design Design building size and shape by site
Create report
Case study
Preliminary review | Analysis of site
A study on BIM—based : .
Km et al, ) ] Analysis of requirements
(2020) design automation for open

BIM platform

Architectural
design

Space programming

Space zoning and create plan
(Floor, section, elevation)
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Table 4, Architectural planning and design work list

Category

Phase

Work list

Research
1 (7)1=
steptel)

il

1

Analysis of requirements
(Al 712 g2 dE)

Review of local regulations
(XIGXIe] x| HE)

Review of land use plan
(EX| 0|2 A2 Y& ZHE)

Review of building construction
restrictions by laws and urban

plan (715, AlE, = 7|8t Al
Mgt dE)

Case study (&1 A|(SAF CHX],
HEE) =N

Setting
(iiEr
EEET

=ug)

Analysis of site information
(thx] =2 43

Setting work environment
(A =2tE 28

Setting building performance
requirements
(712 E2 2P|, FH 3D))

Analysis of site (X[& £A)

Review of building size and
shape (715 71599 HE)

Program—
ming
(M2 4E

2l 7=)

Planning of space zoning

(=4 A=)

Planning of building layout
(BRI A=)

Planning of space unit (floor
plan) (F A=)

Estimation of construction cost
and prediction of possibility
business success

(A JhaAS 51 AR 2E)

Review of landscaping area and
open area in laws (gH 7|& HA
AE(REHH, SHSX] )

Report
4| (o=
)

Create plan (=H(E//HHH) =)

Create architectural overview
(A= MR AH)

Create business proposal
(HIREA =)

Create report
(BuM(gEAtzE) =)

of Re} ZER 7|2AY 227t Molsiths B2 Datsiol
T HE ARAE (O SRS NFIACE, bl
TSt 20| TRHES 485K 50110091 0[510] AR
THEIRE QPSS BRI 6432 B2 AElsl0im, A Ziol
B2 30| MK} FHSEAI 10%0R BES 4
RUBIACE ZAH= 202211 8 92URE| 9% 5K, 2822t I
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Table 5, Information of a survey respondents

Category | Information Features and problems |Result (n)
Less than 1 year 5
experience
1 to 3 years experience 9
Career ;
3 to 6 years experience 15
5 to 10 years experience
10+ years experience
Assistant level
Assistant manager level 15
Position
Team leader level 1
Representative level 2
Office of less than 5
Question people 5
. Office with 5 to 10 ”
S|z§ of people
architec— ™ iice with 10 to 50
tural design cople 9
office peob
Office with 50 to 100 4
people
Office with 100+ persons 8
Type of Interior, house etc 17
performed Neighborhood living o3
project in facility
career Commercial facility 19
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Table 6. Survey reliability statistics

roreais elgie Crombach'.s alpha for Question
standardized items (n)
637 630 19
3.2 48 =\ &yt
TR QIHAIE S5t 215 7/ HER IS 4ctAol Xt
S8} 449 M2 ZA ZE Figure 12} 204 2 B0
thoto] 912 SEote YR Z 2F &2lof tiet SE7t 7t
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Figure 1, Planing and design work step automation
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Table 7. Planning and design work list automation priority

result
Category Work list Score (n)
Analysis of requirements 7
Research |Review of local regulations 24
(7|=3g |Review of land use plan 12
1 e |Review of building
Ist place | construction restrictions by 33
phase | |aws and urban plan
Case study 7
Analysis of site 14
Setting | Setting work environment 5
(ZiA2H
Al 0l Setting building performance o1
2 ;%%T) requirements
3rd place |Analysis of site 19
phase Review of building size and o6
shape
Planning of space zoning
Planning of building layout 8
Program— - -
ming Planning of space unit 4
(73 ZE 9l (Floor plan)
3 i) Estimation of construction
2nd place |Ccost and prediction of 28
phase possibility business success
Review of landscaping area o3
and open area in laws
Create plan 3
Report | (Floor, section, elevation)
ZHOIE AHA
4 (Bitz 49 Create architectural overview| 26
4th place -
phase Create business proposal 8
Create report 4
7| =51l (Research) A MR SR Xt53t 4t &
2 A ZitE el ASE/ A/ 2 & = A Kot
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Table 8, Frequency analysis of survey result

Work list N % % in case

Analysis of requirements 7 2.3 18.9
Review of local regulations 24 8.0 64,9
Review of land use plan 12 4.0 32.4
Review of building

construction restrictions by 33 1.0 89.2
laws and urban plan

Case study 7 2.3 18.9
Analysis of site 14 47 37.8
Setting work environment 5 17 13.5
Setting buildi f

e |rjg uilding performance o1 70 56.8
requirements
Analysis of site 19 6.4 514
Review of building size and 6 8.7 703
shape

Planning of space zoning 7 2.3 18.9
Planning of building layout 8 2.7 216
Planning of space unit (Floor 4 13 10.8
plan)

Estimation of construction
cost and prediction of 28 9.4 757
possibility business success

Review of Iandspaplng area 3 77 622
and open area in laws
Creatg plan (Floor, section, 03 77 622
elevation)
Create architectural overview | 26 8.7 70.3
Create business proposal 8 27 216
Create report 4 1.3 10.8
Total 299 [100.0% | 808.1%

Table 9. Automation requirement score formula

Kx(1.0+A4)=x~

Variable Scoring formula Rank weight
K= Frequency 1st place : 0.20(20%),
Analysis Result, 2nd place : 0,15(15%),
),

A = Rank Weight,
~v= Tbtal Score

3rd place : 0.10(10%
4th place : 0.05(5%)




Automation Priorities

Review of building construction
restrictions by laws and urvan plan

Wl Rescarch M Setting Programming [l Report

1 I EEEEEEEEEEEEEE—— 107.0

Estimation of construction costand 2 87.0
prediction of possibility business success
Review of local regulations 3 I —— 77 .8
Review of building size and shape 4 | — 77.3
Create architectural overview S I mmm— 73.8
715

Review of landscaping area and open 6
area in laws

Create plan (floor, section, elevation) 7 IEEEE— 5.3

rSeeqta‘rwrgnl‘)‘g:'l‘rtjéng; performance 8 . 62..5
Analysis of site O I 56.5
Analysis of site information 10 I 41.5
Review of land use plan 11 I 383.8
Planning of building layout 12 248
Case study 13 I 22 .6
Analysis of requirements 14 I, 2?.6
Create business proposal 15 I 22.6
Planning of space zoning 16 21.7
Setting work environment 17 I 14.8
Planning of space unit 18 I 12.4
Create report 19 I 113
Voting Points 0.0 200 40.0 60.0 80.0 100.0

Figure 2, Result of prioritization of architectural planning and design task automation
by practitioners at architectural design office
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Table 10, Comparison of automation service list and automation priorities

Category Comparison analysis
. - Howbuild
Priority | Score Work list Landbook Flexity Buildit WoU
sketch
Review of building Neighborhood
; . ) ) Apartment . .
1 107.0 | construction restrictions by | @ | All provided | @ | All provided | © © | living facility
complex only .
laws and urban plan buildings only
Provides an
Estimation of construction informal Provision of
2 87.0 cost and prediction of A |Not provided| @ | All provided | © business © | construction
possibility business success feasibility estimate
review
3 77.8 | Review of local regulations | @ | All provided | @ | All provided | @ | All provided | @ | All provided
i ildi i Apart t )
4 | 773 |Review of building size and| g |\ ided | @ | All provided | © | AP | g | Al provided
shape complex only
t hitectural
5 |738 Create architectura A |Not provided| @ | All provided | A |Not provided | ® | All provided
overview
Revi \ i )
6 75 eview of andscapmg area A | Not provided| A | Not provided | A | Not provided | A |Not provided
and open area in laws
Create plan All provided ) ) )
7 [ ] ) A | Not provided | A | Not provided PDF file onl
68.3 (floor, section, elevation) (CAD file) brov prov © Y
i ildi Not
g | gp5 |SC!NG building performance) ot A | Not provided | ® | Al provided | o ©
requirements confirmed confirmed
9 56.5 Analysis of site shape A | Not provided All provided | @ | All provided | A |Not provided
Site
10 415 Analysis of context ® | All provided | @ | All provided | @ | All provided | © | information
only
11 38.8 | Review of land use plan @® | All provided | @ | All provided | @ | All provided | @ | All provided
12 24.8 | Planning of building layout | @ | All provided | © | Mass only @® | All provided | @ | All provided
) Construction
13 22.6 Case study A | Not provided| A | Not provided | A | Not provided | © u
example
14 22.6 | Analysis of requirements @ | All provided | @ | All provided | @ | All provided | @ | All provided
15 22.6 | Create business proposal | A |Not provided| A | Not provided | A | Not provided | A |Not provided
16 21.7 | Planning of space zoning | @ | All provided | © | Mass only © | Mass only ® | All provided
Floor plan 3D file Floor plan
17 14.8 | Setting work environment | © CAD file A | Not provided | © ) [ ) PDF file
. provided )
provided provided
- i
18 | 104 | Tlanning of space unit | g |\ o Vided | @ | Al provided All provided | @ | All provided
(floor plan)
19 1.3 Create report @ | All provided | @ | All provided | @ | All provided | A |[Not provided
5. &% oI ZI3H absF U HE JIE o U B 24 Aaf, A% 7|8k YR S
ARADICH Heef Z2MATLCIEH HT =2 A0 s
2 ons sof =58 Z2e o8y 2o 2 FRI5IRICE 12iEE B A0 745 TIEM Y &
= e Ml 1EE Soll, 1= T 1=aA 4T Rt o
(1) = 7I1&8A Xisst Mu|A HE = A ME H20|| ChHell S 1978 AZ 7|87 U2 S22 =&
= A= 71=l8A Kissh MelA 47401 chall MiSEla A stect
= AtsstE g2 =2 2RI 715 7|1 Y Y (3) HAEAA| AF2A ADXLO| 7|88 XI=5} 7|&7Het @
oM MZste S=ut HelE SIS, M &5
(2) ZIEHA M2AL 71247 R o =& AE 7|88 SE SF=20]| CHEE A2X M2 ZAF ZOfE
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