Lucio Davide Spano
Albrecht Schmidt
Carmen Santoro
Simone Stumpf (Eds.)

LNCS 13917

End-User Development

9th International Symposium, IS-EUD 2023
Cagliari, Italy, June 6-8, 2023
Proceedings

@ Springer




International Symposium on End User Development
IS-EUD 2023: End-User Development pp 35-51Cite as
1. Conference paper

Human-AI Co-creation: Evaluating the
Impact of Large-Scale Text-to-Image
Generative Models on the Creative
Process

e Tommaso Turchi,

e Silvio Carta,

e Luciano Ambrosini &

e Alessio Malizia

o Conference paper

o First Online: 30 May 2023

Part of the Lecture Notes in Computer Science book series (LNCS,volume 13917)

Abstract

Large-scale Text-to-image Generative Models (LTGMs) are a cutting-edge class of Artificial
Intelligence (Al) algorithms specifically designed to generate images from natural language
descriptions (prompts). These models have demonstrated impressive capabilities in creating
high-quality images from a wide range of inputs, making them powerful tools for non-
technical users to tap into their creativity. The field is advancing rapidly and we are
witnessing the emergence of an increasing number of tools, such as DALL-E, MidJourney
and StableDiffusion, that are leveraging LTGMSs to support creative work across various
domains. However, there is a lack of research on how the interaction with these tools might
affect the users’ creativity and their ability to control the generated outputs. In this paper, we
investigate how the interaction with LTGMs-based tools might impact creativity by analyzing
the feedback provided by groups of design students developing an architectural project with
the help of LTGMs tools.
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Notes

1. 1
https://stability.ai/blog/stable-diffusion-public-release.

2. 2.
https://nimblebox.ai/blog/stable-diffusion-ai.

3. 3.
https://www.grasshopper3d.com/.

4, 4,
The author of the plugin started to develop and share the Toolkit in November 2022
and the current version is v1.1.6 (2023/02/06). The Main Al components are available
from this GitHub page: https://github.com/lucianoambrosini.

5. 5.
The current version of the tool “LA_OpenAI-GHadv” is the build 111 and that one of
the tool “LA_StabilityAI-GHadv” is the build 107.

6. 6.
This workshop focused only on text-to-image and image-to-image procedures, so all
“masking” mode parameters have been skipped in this description.

7. 7.
The engines are different neural models that are developed by the use of a specific
pre-trained set of images with different sizes. More info
here: https://stability.ai/blog/stable-diffusion-v2-release.

8. 8.
Clip guidance mode (ClipG) works only with the “Ancestral Sampler” models,
according to StabilityAI’s API documentation.
Source, https://platform.stability.ai/docs/getting-started/python-sdk.

References

1. Gozalo-Brizuela, R., Garrido-Merchan, E.C.: ChatGPT is not all you need. a state of
the art review of large generative Al models (2023). http://arxiv.org/abs/2301.04655

2. Stiny, G.: Introduction to shape and shape grammars. Environ. Plann. B. 7, 343-351
(1980). https://doi.org/10.1068/b070343

CrossRef Google Scholar

3. Jo, J.H., Gero, J.S.: Space layout planning using an evolutionary approach. Artif.
Intell. Eng. 12, 149-162 (1998). https://doi.org/10.1016/S0954-1810(97)00037-X

CrossRef Google Scholar

4. Park, H., Suh, H., Kim, J., Choo, S.: Floor plan recommendation system using graph
neural network with spatial relationship dataset. J. Build. Eng., 106378
(2023).https://doi.org/10.1016/j.jobe.2023.106378

5. Jabi, W., Chatzivasileiadi, A.: Topologic: exploring spatial reasoning through
geometry, topology, and semantics. In: Eloy, S., Leite Viana, D., Morais, F., Vieira
Vaz, J. (eds.) Formal Methods in Architecture. ASTI, pp. 277-285. Springer, Cham
(2021). https://doi.org/10.1007/978-3-030-57509-0_25



https://stability.ai/blog/stable-diffusion-public-release
https://nimblebox.ai/blog/stable-diffusion-ai
https://www.grasshopper3d.com/
https://github.com/lucianoambrosini
https://stability.ai/blog/stable-diffusion-v2-release
https://platform.stability.ai/docs/getting-started/python-sdk
http://arxiv.org/abs/2301.04655
https://doi.org/10.1068/b070343
https://doi.org/10.1068%2Fb070343
https://scholar.google.com/scholar_lookup?&title=Introduction%20to%20shape%20and%20shape%20grammars&journal=Environ.%20Plann.%20B.&doi=10.1068%2Fb070343&volume=7&pages=343-351&publication_year=1980&author=Stiny%2CG
https://doi.org/10.1016/S0954-1810(97)00037-X
https://doi.org/10.1016%2FS0954-1810%2897%2900037-X
https://scholar.google.com/scholar_lookup?&title=Space%20layout%20planning%20using%20an%20evolutionary%20approach&journal=Artif.%20Intell.%20Eng.&doi=10.1016%2FS0954-1810%2897%2900037-X&volume=12&pages=149-162&publication_year=1998&author=Jo%2CJH&author=Gero%2CJS
https://doi.org/10.1016/j.jobe.2023.106378
https://doi.org/10.1007/978-3-030-57509-0_25

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CrossRef Google Scholar

Carta, S.: Self-organizing floor plans. Harvard Data Sci. Rev.

(2021). https://doi.org/10.1162/99608f92.e5f9a0c7

Ploennigs, J., Berger, M.: Al Art in architecture

(2022). http://arxiv.org/abs/2212.09399

Borji, A.: Generated faces in the wild: quantitative comparison of stable diffusion,
MidJourney and DALL-E 2. (2022). https://doi.org/10.48550/ARXI1V.2210.00586
Radford, A., et al.: Learning transferable visual models from natural language
supervision. (2021). https://doi.org/10.48550/ARXIV.2103.00020

Wu, Z., Ji, D., Yu, K., Zeng, X., Wu, D., Shidujaman, M.: Al creativity and the
human-Al co-creation model. In: Kurosu, M. (ed.) HCII 2021. LNCS, vol. 12762, pp.
171-190. Springer, Cham (2021). https://doi.org/10.1007/978-3-030-78462-1 13

CrossRef Google Scholar

Lyu, Y., Wang, X., Lin, R., Wu, J.: Communication in human-Al co-creation:
perceptual analysis of paintings generated by text-to-image system. Appl. Sci. 12,
11312 (2022). https://doi.org/10.3390/app122211312

CrossRef Google Scholar

Muller, M., Chilton, L.B., Kantosalo, A., Martin, C.P., Walsh, G.: GenAICHI:
generative Al and HCI. In: CHI Conference on Human Factors in Computing Systems
Extended Abstracts, pp. 1-7. ACM, New Orleans

(2022). https://doi.org/10.1145/3491101.3503719

Campero, A., Vaccaro, M., Song, J., Wen, H., Almaatouq, A., Malone, T.W.: A test
for evaluating performance in human-computer systems

(2022). http://arxiv.org/abs/2206.12390

Clark, E., Ross, A.S., Tan, C., Ji, Y., Smith, N.A.: Creative writing with a machine in
the loop: case studies on slogans and stories. In: 23rd International Conference on
Intelligent User Interfaces, pp. 329-340. ACM, Tokyo

(2018). https://doi.org/10.1145/3172944.3172983

Weidinger, L., et al.: Ethical and social risks of harm from language models

(2021). https://doi.org/10.48550/ARXIV.2112.04359

Houde, S., et al.: Business (mis)use cases of generative Al

(2020). https://doi.org/10.48550/ARXI1V.2003.07679

Amershi, S., et al.: Guidelines for human-Al Interaction. In: Proceedings of the 2019
CHI Conference on Human Factors in Computing Systems, pp. 1-13. ACM, Glasgow
(2019). https://doi.org/10.1145/3290605.3300233

Abedin, B., Meske, C., Junglas, I., Rabhi, F., Motahari-Nezhad, H.R.: Designing and
managing human-Al interactions. Inf. Syst. Front. 24, 691-697

(2022). https://doi.org/10.1007/s10796-022-10313-1

CrossRef Google Scholar

Weisz, J.D., Muller, M., He, J., Houde, S.: toward general design principles for
generative Al applications (2023). http://arxiv.org/abs/2301.05578



https://doi.org/10.1007%2F978-3-030-57509-0_25
https://scholar.google.com/scholar_lookup?&title=Topologic%3A%20exploring%20spatial%20reasoning%20through%20geometry%2C%20topology%2C%20and%20semantics&pages=277-285&publication_year=2021&author=Jabi%2CW&author=Chatzivasileiadi%2CA
https://doi.org/10.1162/99608f92.e5f9a0c7
http://arxiv.org/abs/2212.09399
https://doi.org/10.48550/ARXIV.2210.00586
https://doi.org/10.48550/ARXIV.2103.00020
https://doi.org/10.1007/978-3-030-78462-1_13
https://doi.org/10.1007%2F978-3-030-78462-1_13
https://scholar.google.com/scholar_lookup?&title=AI%20creativity%20and%20the%20human-AI%20co-creation%20model&pages=171-190&publication_year=2021%202021%202021&author=Wu%2CZ&author=Ji%2CD&author=Yu%2CK&author=Zeng%2CX&author=Wu%2CD&author=Shidujaman%2CM
https://doi.org/10.3390/app122211312
https://doi.org/10.3390%2Fapp122211312
https://scholar.google.com/scholar_lookup?&title=Communication%20in%20human%E2%80%93AI%20co-creation%3A%20perceptual%20analysis%20of%20paintings%20generated%20by%20text-to-image%20system&journal=Appl.%20Sci.&doi=10.3390%2Fapp122211312&volume=12&publication_year=2022&author=Lyu%2CY&author=Wang%2CX&author=Lin%2CR&author=Wu%2CJ
https://doi.org/10.1145/3491101.3503719
http://arxiv.org/abs/2206.12390
https://doi.org/10.1145/3172944.3172983
https://doi.org/10.48550/ARXIV.2112.04359
https://doi.org/10.48550/ARXIV.2003.07679
https://doi.org/10.1145/3290605.3300233
https://doi.org/10.1007/s10796-022-10313-1
https://doi.org/10.1007%2Fs10796-022-10313-1
https://scholar.google.com/scholar_lookup?&title=Designing%20and%20managing%20human-AI%20interactions&journal=Inf.%20Syst.%20Front.&doi=10.1007%2Fs10796-022-10313-1&volume=24&pages=691-697&publication_year=2022&author=Abedin%2CB&author=Meske%2CC&author=Junglas%2CI&author=Rabhi%2CF&author=Motahari-Nezhad%2CHR
http://arxiv.org/abs/2301.05578

20. Wohlin, C., Runeson, P., Host, M., Ohlsson, M.C., Regnell, B., Wesslén, A.:
Experimentation in Software Engineering. Springer, Boston
(2000). https://doi.org/10.1007/978-1-4615-4625-2

21. Ramesh, A., Dhariwal, P., Nichol, A., Chu, C., Chen, M.: Hierarchical text-
conditional image generation with CLIP Latents
(2022). http://arxiv.org/abs/2204.06125

22. Rombach, R., Blattmann, A., Lorenz, D., Esser, P., Ommer, B.: High-resolution
image synthesis with latent diffusion models
(2021). https://doi.org/10.48550/ARXI1V.2112.10752

23. Saldafia, J.: The Coding Manual for Qualitative Researchers. SAGE Publishing Inc,
Thousand Oaks (2021)

Google Scholar

24. O’Connor, C., Joffe, H.: Intercoder reliability in qualitative research: debates and
practical guidelines. Int. J. Qual. Methods 19, 160940691989922
(2020). https://doi.org/10.1177/1609406919899220

CrossRef Google Scholar

25. Fleiss, J.L., Levin, B., Paik, M.C.: Statistical Methods for Rates and Proportions.
Wiley, Hoboken (2003). https://doi.org/10.1002/0471445428

CrossRef MATH Google Scholar

26. Fogli, D., Tetteroo, D.: End-user development for democratising artificial
intelligence. Behav. Inf. Technol. 41, 1809-1810
(2022). https://doi.org/10.1080/0144929X.2022.2100974

CrossRef Google Scholar

27. Zhang, L., Agrawala, M.: Adding conditional control to text-to-image diffusion
models (2023). http://arxiv.org/abs/2302.05543

Download references

Acknowledgements

The authors would like to thank lan W. Owen for helping organize the workshop and the
other tutors of the Architecture department at Hertfordshire who helped run the activities. We
would also like to thank the students who proactively took part in the workshop and provided
useful feedback for this study. The work has been organized as follows: TT coordination and
leadership, LA developments of the tools, SC workshop, prep of the GH scripts, testing and
troubleshooting, data analysis, AM feedback and advice throughout the study.

Research partly funded by PNRR - M4C2 - Investimento 1.3, Partenariato Esteso
PE00000013 - “FAIR - Future Artificial Intelligence Research” - Spoke 1 “Human-centered
AI”, funded by the European Commission under the NextGeneration EU programme.


https://doi.org/10.1007/978-1-4615-4625-2
http://arxiv.org/abs/2204.06125
https://doi.org/10.48550/ARXIV.2112.10752
https://scholar.google.com/scholar_lookup?&title=The%20Coding%20Manual%20for%20Qualitative%20Researchers&publication_year=2021&author=Salda%C3%B1a%2CJ
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1177%2F1609406919899220
https://scholar.google.com/scholar_lookup?&title=Intercoder%20reliability%20in%20qualitative%20research%3A%20debates%20and%20practical%20guidelines&journal=Int.%20J.%20Qual.%20Methods&doi=10.1177%2F1609406919899220&volume=19&publication_year=2020&author=O%E2%80%99Connor%2CC&author=Joffe%2CH
https://doi.org/10.1002/0471445428
https://doi.org/10.1002%2F0471445428
http://www.emis.de/MATH-item?1034.62113
https://scholar.google.com/scholar_lookup?&title=Statistical%20Methods%20for%20Rates%20and%20Proportions&publication_year=2003&author=Fleiss%2CJL&author=Levin%2CB&author=Paik%2CMC
https://doi.org/10.1080/0144929X.2022.2100974
https://doi.org/10.1080%2F0144929X.2022.2100974
https://scholar.google.com/scholar_lookup?&title=End-user%20development%20for%20democratising%20artificial%20intelligence&journal=Behav.%20Inf.%20Technol.&doi=10.1080%2F0144929X.2022.2100974&volume=41&pages=1809-1810&publication_year=2022&author=Fogli%2CD&author=Tetteroo%2CD
http://arxiv.org/abs/2302.05543
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-34433-6_3?format=refman&flavour=references

Author information

Authors and Affiliations

1. Department of Computer Science, Universita di Pisa, Pisa, Italy
Tommaso Turchi & Alessio Malizia
2. Department of Architecture and Design, University of Hertfordshire, Hatfield,
UK
Silvio Carta
3. Independent Researcher, Napoli, Italy
Luciano Ambrosini
4. Molde University College, Molde, Norway
Alessio Malizia

Corresponding author
Correspondence to Tommaso Turchi .

Editor information

Editors and Affiliations

1. University of Cagliari, Cagliari, Italy
Lucio Davide Spano

2. LMU Munich, Munich, Germany
Albrecht Schmidt

3. ISTI-CNR, Pisa, Italy
Carmen Santoro

4. University of Glasgow, Glasgow, UK
Simone Stumpf

Rights and permissions

Reprints and Permissions

Copyright information
© 2023 The Author(s), under exclusive license to Springer Nature Switzerland AG

About this paper

Cite this paper

Turchi, T,, Carta, S., Ambrosini, L., Malizia, A. (2023). Human-Al Co-creation:
Evaluating the Impact of Large-Scale Text-to-Image Generative Models on the
Creative Process. In: Spano, L.D., Schmidt, A., Santoro, C., Stumpf, S. (eds) End-User

Development. IS-EUD 2023. Lecture Notes in Computer Science, vol 13917. Springer,
Cham. https://doi.org/10.1007/978-3-031-34433-6_3

o DOlhttps://doi.org/10.1007/978-3-031-34433-6_3


mailto:tommaso.turchi@unipi.it
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Human-AI%20Co-creation%3A%20Evaluating%20the%20Impact%20of%20Large-Scale%20Text-to-Image%20Generative%20Models%20on%20the%20Creative%20Process&author=Tommaso%20Turchi%2C%20Silvio%20Carta%2C%20Luciano%20Ambrosini%20et%20al&contentID=10.1007%2F978-3-031-34433-6_3&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2023&startPage=35&endPage=51&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG

Published30 May 2023

Publisher NameSpringer, Cham

Print ISBN978-3-031-34432-9

Online ISBN978-3-031-34433-6

eBook PackagesComputer ScienceComputer Science (R0)



https://link.springer.com/search?facet-content-type=%22Book%22&package=11645&facet-start-year=2023&facet-end-year=2023
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2023&facet-end-year=2023

