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Construction of Design Co-creation Environment and Development of Educational
Programs Based on Logical and Technical Exploration of Creativity

Watanabe, Shun

13,400,000

ChatGPT Al

Al

In this research, we first reexamined the framework for design thinking that
produces innovation through discussions at the roundtable on the logical and technical exploration
of creativity in design. While confirming the current situation and problems of architectural design
education through the “ questionnaire survey on the actual situation of architectural information

education” , we investigated the advanced activities of co-creation between architects and
structural engineers and architectural design education. Based on these results, we developed an
educational program based on the latest "generative design” and "machine learning” and verified its
effectiveness through workshops held for graduate students.

Al Generative Design Parametric Design



DX

Al
Al

IA Intelligence Amplification

(B)(

)



2020

2021

CAD

3D



BIM
2022

Revit + DYNAMO

N

100 1 10 2 )

Python + PyTorch
Generative Design Revit +
DYNAMO Parametric Design

Rhino + Grasshopper

2022
pp77-78

TFHLIYHET7—2 a7
FHEL v Foss vy AM

(R - L - TR

FERTPR RN WE (20H04467) THLAE O FREN - EHITHTRIIST C 79 4 368
MOWMBLHA 7077 LOWR] QEMICED, WERET 073 Ly FEBUTHED
BEYE % SRR D R OITHMEHT (RN RN T A Y XL 57 2 P ) o 2 THFA
%) OMBENEFT LT -2 n oy TEILET,

A O 0A 1A Gk i (1400 ~ 17:00
10020 (H) #H (%00 ~ 17:00)

B R MOTTRAS By 6T 0 28 HIvE

W% RO B ORMTEOHE (Python + PyTorch)
Generative Design @#(# (Revit + DYNAMO)
Parametric Design @7 (Rhino + Grasshopper)

I
99

BN TEL Lo, BNEHTFORMELTELTFEL,

« FEGIRDHC edurcam O T # 7 ¥ b LI

« Python(anaconda) + PyTorch @34 ¥ % b — -
(herps://docs.microsolt I 9

o W tutorials/pytorch-installation)
* Revit 2022 &4 ¥ A4 b= (4FT 1 AEMIOFERE¥7 20— K28 47, )

(hupss// desk. it
« Windows §i Rhina7 @4 ¥ 2 F— A (HT#6 90 U0 NESS 7 vo- Fes £, )

(s /sovew.hirtelcom /i dawnload/hinosfor-winduws evaluation/)




19 16 8 19

2022
45 120-123
DOl
3 2022
45 128-131
DOl
K. Hayashi and M. Ohsaki 51
Graph-based reinforcement learning for discrete cross-section optimization of planar steel 2022
frames
Advanced Engineering Informatics 101512
DOl
10.1016/j .aei.2021.101512
K. Hayashi, M. Ohsaki and M. Kotera 63-4
Assembly sequence optimization of spatial trusses using graph embedding and reinforcement 2022
learning
J. Int. Assoc. Shell Spatial. Struct. 232-240

DOl
10.20898/j . iass.2022.016




C. Kupwiwat, Y. lwagoe, K. hayashi and M. Ohsaki 698

Deep deterministic policy gradient and graph convolutional networks for topology optimization 2023

of braced steel frames

J. Struct. Eng., AlJ 129-139
DOl

C. Kupwiwat, K. Hayashi and M. Ohsaki -

Deep deterministic policy gradient and graph attention network for geometry optimization of 2023

latticed shells

Applied Intelligence online
DOl

10.1007/s10489-023-04565-w

Yuval Kahlon, Haruyuki Fujii. 26

Visualization and inquiry into mental content in design activity: a case study of design 2022

interpretation

Artificial Intelligence for Engineering Design, Analysis and Manufacturing 1-14
DOl

10.1017/50890060421000172

Yu Cao, Yuval Kahlon, Haruyuki Fujii -

Revisiting Darke: Tracing the Emergence of Design Generators in Architectural Design 2022

Design Computing and Cognition ' 22 489-408

DOl




Yuval Kahlon, Haruyuki Fujii

Knowledge Transfer in Designing as a Situated Activity: a Case Study of Spatial Design using 2022
Lego Blocks
Design Computing and Cognition "22 581-600
DOl
Haruyuki Fujii, Ken-Ichi Shinozaki, Yuval Kahlon -
Formal Representation of Decision-Making Process in Retrofitting Houses in terms of Belief, 2022
Desire, and Intention - Towards Inclusion of Cognitive Process in Design Computing
Design Computing and Cognition "22, Poster Booklet 7-7
DOl
WEIHENG HU, YUVAL KAHLON, MOMOKO NAKATANI and HARUYUKI FUJII 2
REAL-TIME GAZE-SHARING FOR ENHANCING STUDENT- INSTRUCTOR COMMUNICATION 2022
Proceedings of the 28th International Conference of the Association for Computer-Aided 411-420
Architectural Design Research in Asia (CAADRIA) 2022,
DOl
KENICHI SHINOZAKI and HARUYUKI FUJII 2
EXPLORING RELATIONSHIPS BETWEEN LOCATIONS OF DAILY ACTIVITIES AND PERMEABILITY OF SPACES USING 2022
VISIBILITY GRAPH ANALYSIS
Proceedings of the 28th International Conference of the Association for Computer-Aided 481-490

Architectural Design Research in Asia (CAADRIA) 2022

DOl




71-6

2022
48-51
DOl
Kawabe Akihiro; Watanabe Shun 4(3)
An analysis on urban shrinkage trends of all Japanese cities by detecting relative densely 2021
inhabited districts - Changes in urban form of Japanese cities in an era of shrinking
population, part 2
JAPAN ARCHITECTURAL REVIEW 482-494
DOl
10.3130/aija.85.997
S. Zhu, M. Ohsaki, K. Hayashi and X. Guo 159
Machine-specified ground structures for topology optimization of binary trusses using graph 2021
embedding policy network
Adv. in Eng. Software -
DOl
10.1016/j -advengsoft.2021.103032
K. Hayashi and M. Ohsaki 51
Graph-based reinforcement learning for discrete cross-section optimization of planar steel 2022

frames

Advanced Engineering Informatics

DOl
10.1016/j .aei.2021.101512




YU CAO; YUVAL KAHLON; HARUYUKI FUJIlI Volume 2

CAPTURING INTERPRETATION SOURCES IN ARCHITECTURAL DESIGN BY OBSERVING SEQUENCES OF DESIGN ACTS 2021

Proceedings of the 26th CAADRIA Conference 141-150
DOl

10.52842/conf.caadria.2021.2.141

S. Zhu, M. Ohsaki and X. Guo 226

Prediction of non-linear buckling load of imperfect reticulated shell using modified 2021

consistent imperfection and machine learning

Engineering Structures 111374
DOl

K. Sakaguchi, M. Ohsaki and T. Kimura 7

Machine learning for extracting features of approximate optimal brace locations of steel 2021

frames

Frontiers in Built Environment, Specialty Section: Computational Methods in Structural 616455

Engineering

DOl

32 0 5

2022 ( )

2022




2022 )
2022
C. Kupwiwat
2022
2022

2022




C. Kupwiwat, K. hayashi and M. Ohsaki

Geometry optimization of lattice shells using GAT-DDPG with Bezier surface

Summary of Technical Papers of Annual Meeting, Architectural Institute of Japan, Structures-I

2022

66

2022

C. Kupwiwat, K. Hayashi and M. Ohsaki

Deep deterministic policy gradient and graph convolutional network for geometry and topology optimization of braced latticed
shells

Proc. AlJ Kinki Chapter Research Meeting

2022

2022




3D GIS

44
2021

44
2021
PPGIS
2021
2021

FROM COYAMACHI

2021

2021




2021

2021

2021

2021

2021

2021

2021

2021




2021

2021

2021

2021

K. Hayashi and M. Ohsaki

Reinforcement learning for optimal topology design of 3D trusses

Proc. IASS Symposium 2021, Surrey, UK,Int. Assoc. Shell and Spatial Struct.

2021

44

2021




44

2021

BDI — —

44

2021

Yuval Kahlon; Haruyuki Fujii

Modeling Cognitive Processes in Design from the Designer’ s Perspective: Towards a computational model for implementing
intentional capacities in digital system

44

2021

43 ’

2020




K. Hayashi and M. Ohsaki

Minimum-volume design of steel frames using reinforcement learning

roc. 14th World Congress in Computational Mechanics (WCCM-ECCOMAS 2020), Paris

2020

K. Hayashi and M. Ohsaki

Cross-section optimization of steel frames using graph-based reinforcement learning

Proc. 7th World Congress of Structural and Multidisciplinary Optimization (WCSMO7), Boulder, USA

2020

M. Ohsaki, K. Hayashi and K. Sakaguchi

Machine learning and graph embedding for truss topology optimization

Proc. 7th World Congress of Structural and Multidisciplinary Optimization (WCSMO7), Boulder, USA

2020

Yuval Kahlon and Haruyuki Fujii

Towards Modelling Interpretation of Structure as a Situated Activity: A Case Study of Japanese Rock Garden Designs

Design Computing and Cognition 2020

2020




43

2020

43

2020

43

2020

(Nagasaka Ichiro)

(10314501)

(14501)




(Ohsaki Makoto)

(40176855) (14301)
(Fujii Haruyuki)
(50313341) (12608)




