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Abstract: 

The use of programming languages in the field of architecture has strengthened the digital 

algorithmic approaches in the architectural design, which their main benefits lie in the possibility of rapid 

and easy generation of a wide range of design solutions. The generation and evaluation of more design 

solutions lead to more informed design decisions and the selection of the appropriate solution. 

The research adopted the digital algorithmic approach to generating architectural plans and 

investigates the possibility of using the visual programming applied in Grasshopper, the (plug-in) of 

Rhinoceros software. Its aim was to create and implement an algorithm prepared by researchers, which 

depends on a specific data in producing new designs for typical buildings plans, such as schools, without 

the use of ready software in the generation process. 

The research sought to obtain a number of alternative plans according to the user inputs. It 

hypothesized that the variation in the design inputs contributes effectively to the plurality of the generated 

design options.    

The findings verified that the method was feasible regarding the problem with specific data under 

consideration. In addition, it showed the efficiency of the generative algorithm approach in producing 

various designs that meet the different inputs of the user. 

Key words: Digital algorithmic design, Generative design, Floor plans generation, Case-based design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Submission date:- 21/7/2019 Acceptance date:- 5/1/2020 Publication date:- 13/3/2020 

http://creativecommons.org/licenses/by/4.0/
mailto:aseel.ibraheem@yahoo.com
mailto:dhuha_kazzaz@yahoo.com


Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

133 

 maseel.ibraheem @yahoo.co           dhuha_kazzaz@yahoo.com     

                                                                 

1  

 

mailto:dhuha_kazzaz@yahoo.com
https://en.wikipedia.org/wiki/Conceptual_design
https://en.wikipedia.org/wiki/Conceptual_design
https://en.wikipedia.org/wiki/Conceptual_design


Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

134 

]ã

 

 ]

 
]

Humppi

[



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

135 

 

]

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

137 

[

 

 

 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

138 

                                                                 

2 

 

2



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

139 

Generative. 

Algorithms 

GenerativAlgorithms : 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

140 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

141 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

142 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

143 

:

                                                                 

3 

Rhino 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

144 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

145 

AlgorithmsSelection 

- 

- 

 

 

 

 

 

 

 

                                                                 

4 

 

5 

 

6 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

146 

 

 

 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

147 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

148 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

149 

 Component

Grasshopper

 DomainMath

False/True

 

                                                                 

7  

8 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

150 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

151 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

152 

True, False



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

153 

                                                                 

9 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

154 

False/True

Activation of alternatives

MetaHopper

2.6. 1.3 

Enable/Disable

Metahoper

- Enable/DisableFalse/True

- 

Grasshopper

False/TrueTrue

RhinoFalse



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

155 

Enable/Disable

select)

True



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

156 

PreviewFilter

False/True



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

157 

Rhino



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

158 

 Evaluating Alternatives and Choosing the Final

Alternative  : 

Rhino

Rhino

Rhino



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

159 

 

Rhino



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

160 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

161 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

162 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

163 

 

 

 

 

 

 

 

 

 

 

 



Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

164 

 

 

 

 

 

Conflicts of Interest 

The author declares that they have no conflicts of interest. 

References: 

[1] M. Kazemi, &B. Borjian, Algorithmic Approach Functions in Digital Architecture and its Effect on 

Architectural Design Process. European Online Journal of Natural and Social Sciences; Vol.3, No.3, 

pp.508-516, 2015. 

[2] M. Burry,Scripting Cultures: Architectural Design and Programming. Wiley, 75-97, 2011. 

[3] M. El Daly, Revisiting Algorithms in Architecture Design "Towards New Computational Methods"”, 

Thesis of Doctor in Architecture. Ain Shams University. Egypt, 2009. 

[4] S.  Wojtkiewicz, "Generative Systems in architecture design",XVII Generative Art Conference – GA 

2014,pp.334-346,2014. 

[5] C. Belém& A.Leitão, From Design to Optimized Design: An algorithmic-based approach. 

SIMULATION, PREDICTION & EVALUATION | Explorations - Volume 2 - eCAADe 36 pp. 2018. 

[6] A. Levitin, Introduction to the Design & Analysis of Algorithms—3rd end        Library of Congress 

Cataloging, 2012. 

[7] S.Skiena, The Algorithm Design Manual, Second Edition, springer, 1988. 

[8] H. Humppi,  Algorithm –Aided building Information Modeling:Connecting Algorithm-Aided Design 

and Object-Oriented Design,  Master’s Thesis,  Tampere University of Technology ,School of 

Architecture, Finland, 2015. 

[9] G.  Stiny& W. J. Metchell , The Palladian Grammar, Environment and Planning B; volume 5, pp. 5-

18 , 1978. 

[10] T. Kotnik, Digital Architectural Design as Exploration of Computable Functions, international 

journal of architectural computing, Volume: 8 issue: 1, pp. 1-16, , Issue published: January 1, 2010. 

[11] Y.E. Kalay," Architecture’s New Media: Principles, Theories, and Methods ofComputer-Aided 

Design". 1st ed. Cambridge, MA: The MIT Press, 2004. http://books.google.iq. 

[12] R. Aasholm," Incessant Replication: Computational Floor Plan Generation". Master's Thesis, 

Aalto University, Department of Architecture,Helsinki,  Finland, 2015. 

[13] R. Koenig and K. Katja, "Comparing Two Evolutionary Algorithm Based      Methods for Layout 

Generation: Dense Packing versus Subdivision." Artificial Intelligence for Engineering Design 

Analysis and Manufacturing (28), no. 03, pp. 285–299, 2014.  

http://books.google.iq/
https://en.wikipedia.org/wiki/Helsinki
https://en.wikipedia.org/wiki/Helsinki


Journal of University of Babylon for Engineering Sciences, Vol. (28), No. (1): 2020. 

165 

[14] E. Rodrigues, "Automated Floor Plan Design: Generation, Simulation, and Optimization". Thesis 

of Doctor of Philosophy at the Faculty of Sciences and Technology, University of Coimbra, Portugal, 

2014. 

[15] G. Renner and A.Ekaart,Genetic Algorithms in ComputerAided Design". Computer-Aided 

Design 35(8), pp.709-726 · August 2003  

[16] W. Mitchell," Computer-Aided Architectural Design". New York: Van Nostrand Reinhold, 1979. 

http://books.google.iq. 

 مصادر الانترنت:

[1] http://www.michael-hansmeyer.com/digital-grotesque-I.htm 

[2] https://www.grasshopper3d.com/ 

[3] Brute-forcesearch – Wikipedia     https://en.wikipedia.org/wiki/Brute-force_search 

 

 

 

https://www.researchgate.net/journal/0010-4485_Computer-Aided_Design
https://www.researchgate.net/journal/0010-4485_Computer-Aided_Design
http://books.google.iq/
http://www.michael-hansmeyer.com/digital-grotesque-I.html
https://www.grasshopper3d.com/

