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Summary

I. Title
e Al-based Architectural Design Automation Technology Development

II. Outline

(1) Purpose

e This project has a vision to innovate architectural design ecosystem through
the artificial intelligence—based design knowledge platform. This project is to
develop intelligent, automation and efficiency technologies for architectural
design services by integrating artificial intelligence, big data and BIM
technologies into the architectural design industry.

(2) Necessity

e In December 2017, the Ministry of Land, Infrastructure and Transport
announced the 6th Basic Plan for Construction Technology Promotion. This
plan is to increase labor productivity by 409 and reduce the number of
deaths due to safety accidents by 30% by developing technologies such as
construction automation using artificial intelligence by 2022.

* However, artificial intelligence research in the domestic and overseas
construction industries is in its infancy. Most of the researches are aimed at
optimizing and efficiency of design and construction. In other words, the
development of artificial intelligence-related technologies based on the
inherent characteristics of design beyond automation for building design
work is insufficient.

e High-fidelity building design technology is continuously connected in the
field of information utilization of future buildings such as construction,
maintenance, and IT convergence, and has a high ripple effect.

e Therefore, research and technology development for building Al-based
design knowledge platform will be an innovative study in the architectural
design ecosystem. This will be a very useful study in the future for high
quality, high value-added architectural design environments.

(3) Final goal
* 60% increase in design productivity
e 459 automation of architectural design decision making
e More than 30% automation of design review

e More than 50% of building design information big data

IIT. Performance and Result

(1) Performance Method

e Phase 1: Implementation of technology development trend and demand
survey

- Definition and classification system of technology
- Technology development trend and environment analysis

- Provide improvement plans for technology demand / limit, technology
prediction survey and practical application



- Establishing direction of technology development based on trend analysis
results (PESTEL, SWOT analysis, etc.)

Future and necessity analysis based on technology development

e Phase 2: Establish technology development strategy and set up research
contents

- Establishment of technology development strategy
- Prioritize R & D candidate tasks

- Establishment of project implementation system (project team, research
group, general project, etc.)

- Prepare a research card for each research project candidate

e Phase 3: R & D project planning
- Setting research goals and scope
- Establishing a plan for achieving research goals
- To utilize the products and to propose practical methods
- Manpower input plan and budget calculation
- Pre—feasibility review

- Establishment of RFP and criteria for evaluation

(2) Result
¢ Development of intelligent plan design automation technology to strengthen
design creativity

e Development of design implementation automation technology to improve
design productivity

e Development of design performance evaluation automation technology for
design service value improvement

e Development of intelligent design knowledge infrastructure and open
platform construction technology

IV. Research Results Utilization Plan

e Establish basic direction of research project — Use for project needs and
demand forecasting

- Apply for project candidate project R & D target and scope derivation

- Appropriate budget review of project

¢ Collaborating and conducting research projects
- Deriving RFPs and evaluating proposals

- Applying to measure the performance of the research process

e Linked to national policy

- Utilized as basic data for the establishment of various national policies
related to the architectural design of the 4th industry

- Reflected in the policy for improving future design environment by advanced
information technology
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o A= o]o I HHIT FFoE dYHojof st 2F{F Fo] W
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7V o SASt gorw, dEAQJ AFE Krijnen(2015), Bloch and

Sacks(2018) % Koo et al.,(2019)¢] 2. Boch and Sacks(2018)2] 7-$-, ANN
< 7|Mto 2 A BM 299 It ARE AFor FESE WAS AT
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* Space prediction of rooms in BIM

Singie festurey
B Space 8 (] Resutt all]
' 1 _foyer | foyer | 0076
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i g room | lving room 0.979
2 = 4 deneng room | dineeg rocen (8]
| v 5 balcony balcany o952
o ] & 0018
7 o812
8 0.982
9 OO [ 0,968
bedoom bedom 0921
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master | master |
12 bedroom bednoam 09Es
closet space | Wsumdiy room 0.597
patenis’ unit | parents’ it
r'li artment 3.2 - 14 bathream bathroam 0522
Bikd and Al 15 sadety room | zalety room 0987
decvem ncmmEng o ¢

Bt and Al

Noww! saiutenn tor ot protiees  Rateel Sacks @ 2018
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o A5Gl Ay H HHE o €8 W23 = open Al Gym SHES AF
1 e
Robotics
Simulated goal-based tasks for the Fetch and ShadowHand robots.

Eplzods,

FetchPickAndPlace-vO FetchPush-v0D FetchReach-v0
Lift a block into the air Push a block to a goal Move Fetch to a goal

position position
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de Hrrskr] fel Mg ANAE Aol A9 £ 2 ARFd #H
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f core skills will change
W 1] 0 D g
e 3IDY0 betwesn 2015 and 2020

Disruption across countries :g: :‘i{a
and industries 41% Ching
419 Turkey
9% South Africa
43% Financial Services & Investors 30% Germany
42% Basic & Infrastructure 38% France
39% Mobility % Mexico average
45% Information & Communkcation Technology 31% Brazm:l dlSl’UptlDﬂ
33% Professional Services 20%  United States
30% Energy 28%  United Kingdom
30% Consumar 27%  Ausiralia
20% Health 25% . Japan
27% Media, Entertainment & Information 21% Gulf Cooperation Couwncil
19% ASEAN

O 42, "2015~2020A Ato] F2 ZJIME MAMT[E A3 of &y
MAZM=ZH, 2017

BCG(The Boston Consulting Group)= 2016%d 33+ Shaping the Future of
Construction; A Breakthrough in Mindset and Technologyzh= Al &2 R I1A]
£ S A4 AL WSkl dds B4
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