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Abstract The domestic construction industry is attempting to introduce smart technologies based on
artificial intelligence (AD) in line with smart construction trends. However, current national Al policies
and strategies have limitations in addressing industry demands and conditions. Moreover, there is a lack
of specialized Al policies and systems for the construction sector. To address these issues, 107
construction industry practitioners were surveyed to understand Al trends in each construction stage and
assess their perceptions of its adoption and demand. The survey revealed a positive outlook for Al
implementation in the construction industry, with expectations of implementation after 2030. In its
current state, Al technology is seen as a basic and auxiliary means of supporting tasks, and the practical
stages of Al implementation were identified as planning and design, maintenance, and construction.
Obstacles to Al adoption included a scarcity of high-quality construction-specific training data, limited
solutions, a shortage of skilled personnel, low awareness, and concerns about reliability. Proposed policy
areas involve establishing legal frameworks for Al-based tasks, developing Al infrastructure, and ensuring
Al reliability and quality verification in test-bed environment. The findings are expected to provide
foundational data for institutions planning to introduce and utilize Al in the construction industry.
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Research procedure ‘ Research scope and method ‘

Collection of literature on Al
studies in the construction field

* Collection of 89 papers and reports from
2017 to 2022

Analysis of Al application cases
in each construction phase

* Analysis of 109 cases of Al R&D in each
construction phases

+ Target population: 107 professionals
working in the construction field

* Survey method: Online survey

* Survey period: September 13-27, 2022

« Survey items: 4 types (status and plans
for Al adoption in affiliated organizations,
awareness of Al adoption and demand
for Al adoption, barriers to Al adoption
and future ecosystem development
plans), totaling 31 questions.

Design of a survey to assess
awareness of Al adoption

Derivation of policy implications
to promote Al activation in the
construction field

* Examination of the policy areas required
to address barriers to Al adoption in the
construction field at the public level
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Table 1. Representative examples of Al applications
in planning and design stage

Application Purpose References
Classification of
- [8,9]
1. Case study design reference
Analysis of previous cases [10]
Initial design
2. Design (space layout, mass, ect.) (11-13]
planning
design optimization [14]
Building energy analysis [15]
3. Design User en?otlon and pede.stnan [16.17]
¢ environment analysis
analysis
Analysis of design element
[18]
features
4. Design Design quality review
. . . [19]
quality review (BIM object etc.)
. Classification of design
5. Design .
requirement sentences [20]
assessment ;
(laws, regulations, etc.)
6. Presentation Design visualization [21]
. Generation of drawings and
7. Drawings detailed design model 22,231
8 Durgtlon.& Duration and cost estimation [24,25]
cost estimation
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Table 2. Representative examples of Al applications
in construction stage

Application Purpose References
Worker/Equ'ipm'ent safety [27-29]
1. Safety monitoring
management Accident prediction [28,30]
Disaster case analysis [31,32]
2. Project Review of bidding
P (33.34]
management documents/specifications
Schedule optimization, ;30]
3. Schedule/Cost duration prediction
management
Cost/Prices prediction [35]
4. Site Performance measurement in
management/ construction sites, [36,37]
supervision rebar placement detection
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Table 3. Representative examples of Al applications
in facility management stage

Application Purpose References
Concrete Crack Detection [38-41]
Damage Type Detection, [42-45]
1. Inspection & Failure Prediction 2
Diagnosis Condition Assessment,
Strength/Characteristic of [46-48]
Materials Prediction
. Recognition of Changes in
ZME:?OET'E Behavioral Pattern, [49,50]
8 Outlier Analysis
3. Repair & |Prediction of repair method, -
- o [45,51]
Reinforcement cost and timing
4. Deterioration Deterioration Ratio 151.52]
Ratio Prediction Prediction ’

o2

A 2ol AldE AR 94
S A AL FE olFH, &Y S
A7t HiFgols. #FFAE fF 2R N
38-41]°] 71 @or, 4 9l W=, =¥ &

F&e F7HA2-4515HAY &4 ixet 271, Wdle 4

o W ok

389



el

R

fill‘

2] A244 A6Z, 2023

E@Pﬁl&— 715146-48]2 =L Qlot. 2 EE I
22 fgos ¢ At gioly =8 243 XE
&, Aols 2% #AE tEE A= 97 3 9
o BAAS FRoMe TR0 AH HskE o535t
= mm A%HE FAste] di&she ATH49,5017F F
ojFn 7k& AlA, [oT AMZE &4 1AL A% o]
BAE FAst] estel s %316}71 a7t =
Aoz A7t YL Qi Bapngy R WL
S5 HlolEE St frAlRE] St H] &< o=
317] 13t EH 5113 pEATES] AAE 7 ol
AE BE3t] 7IEAE IR BEAZIE oS3 9
g =H[45]08 A77F SHEA Sl =Rk oS
BolAe 22E dsteds ALY 7=
dlole] 5L A0 Holg 7t e £ ﬂé}
ogA Al &8517] At A2 FE o
<ot
A R

i

wEHA Al 7= JEA
sty Ve STt B2 99e
oz SbHe] offal o
EEN 25 T 7]l olsAE 283 HlddE =Y
(53] Foltt. ol2fdt Ao wet 71 d-8ote} At
£ A% AFB4IE g Aoz et B3 S
AE AR 7leol =98}t wEd AdAIA:
g FARE AAR A= A0l weh =5
&g 9t Al 977t HE 872 o= o3

Dol AL

iO

3. L HME0F Al £ QIAIZXAL

3.1 AEZAL 7HQ

2 AFoAE W AMAAAY Al =Y sE3 AR
2} Q14 HEE A5 Hﬁ 022¢ 9¢¥ 13 ARE 2
F2F AHEof Abshod- g ARA 1079S ez 4
EZXAE S5t A8 £ 713 Al &9 %
9 AF, 7§19 Al =) Q47 =98 9 Ao a1y} A
A By ZHolA 4714 fgoz FEste] AA 5

FARCE A WA B2 7|18 Al =Y] 9% +F
S AR A8 7189 Al EY 29, AR Q" 1

Au] s, A= HlolE & QdIet SHOR Lhro] A
ASISISIEE. S YR HA S T 717l Al
£ =9 Fola $EY 15e es dAstqurt
- BWH 2 A A B2 7H91e) Al =¥ 4280 o
AE AL 93 ARkl Al =99 BaX

1=

390

4 dr 4 F
ol
Gt B

:d

OIN' :L Bofd 28 ofn

A4 ALl e o=}
#Ql 2Apt a7Heh B 2A AL X
e Eo) BAMCR AAH Al £ A FH
ki olgrol thel FAAR oA AL
313, Al 24slel] Bag o] it o)A
A Al AYAE O o TS AR,
HEAL § 31808 FAHR, 9 EE o
2] PRAL, SIS Ntol IS
Ay A S0l B8F Al AF 2L Al 5
3} o] chepst oJ7E EF5] A A AEL A

°c 2T =
gatgct. 4 4 B A3 223

so}
535

1=l

IOJ

(Ax)E Table 49 Zt).

AR AN BRARSD 713o] 25.2%((279), Al
9 A7) 22.4%(247), DAL AL IT 719 &
U712 52.3%(568) = A=, SAF 7170] 109
oJAQl -SEAE HA| 80% o4H88)E A5ttt A
A SHA F Al 434 538(49.5%)°1H, o] F Al
7H‘51—_} 8ol U= A= 259(23.4%)°1%00 Fopd Al
BE A5 2 Fig. 29 2o, & Eopof] Hlsj 1%
HoF AR Al R4 F HlE&(459 F 29%)0] =9kt

Table 4. Types and formats of survey questions and
respondent types

Question |respon-
Type Contents format & | dent
scale types
Stages of Al adoption Nominal A
and utilization scale
Status and |Availability of Al experts in the| Nominal B
plans for affiliated institution scale
Al
adoption Business process and Ordinal B
in technologies utilizing Al scale
affillia'teci Al products and services Open- B
org'amza being implemented/utilized ended
tions
Method of securing Al training Nomlr'lal & .
Ordinal B
data & development tools
scale
Need for Al Ordinal
) R A
adoption/ utilization scale
Awareness The maximum benefits Nominal
of Al . . A
. of Al introduction scale
adoption
Empathy for the role of Al and| Ordinal A
timing of Al activation scale
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and future —
ecosystem Necess-ary policies f.or Nominal ,
develop- promoting Al adoption scale C (N=107, Excluding 5 ‘Do not know’ responses)
ment plans in the construction industry -
N - (28 O% (29 9%) .
Role of government agencies in ) (26.2%)
N o Ordinal
promoting Al adoption in the A
Lo scale
construction industry
* Respondent types: A(Total respondents, 107), B(Respondents (5 6/0 @. 7%) o
who responded that their organization is currently implementing - <_°)
Al 74), B'(Respondents from group B who have experience in Planning &  Research & Intemal Revenue Others No plans
developing Al apps, 24), C(Respondents from the total group who roadmap  development  process  generation
have experience in developing Al apps, 25) de"elt‘)p"‘e"‘ stage appltica“"" stage
stage stage

(N=107)

Architecture

m Experienced

mNo experience

6
/ (5.6%)
/

// 2
%

etc.
(Construction|T, etc.)

SOC Infrastructure

(Roads, Water resources/river,
Railways, airports, plants)

Fig. 2. Respondent demographics based on Al
experience in construction fields
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Fig. 3. Stages of Al adoption and utilization within

organizations
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41.9%
@31
18.9%
9.5% 14 9.5%
e 41% g 6.8% 21% 5.4%
@ . ) ® @
|| - | - -
Business  Bidding&  Design Construction ~ CM M general others
planning  Contract &PM tasks
(a)
(N=74)
51.4%
38
284%
@n
8.1%
©® o 27% 14% 41%
()} ) ) ®
| — — —
Machine Visual ~ Reasoning/  Language Alspecialized Behavioral  Others
learning H\ social (AGI,
representation intelligence  Intelligent

agents, etc.)

b

Fig. 4. (a) Business process and (b) Technologies
utilizing Al within organizations (Ist priority)

(N=24)
(37. 5%)
(29. 2%
(25. 0%
1

2% 4.2%)

|

Utilizing existing  Utilizing newly Utilizing utlllzmg Others

data acquired data external data external data
(Web crawling, (free transaction (paid transaction
etc.) —public data)  —data exchange)

Fig. 5. Method of securing Al training data
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1 Architecture
mmm SOC Infrastructure
- ctc,
—e—The entire

(N=107) The present (2022)
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