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Research into Generative Design for AEC



Generative Architectural Layout
Autodesk Toronto at MaRS



MaRS office by The Living, Autodesk Inc. 









11 meeting rooms	
6 multi-purpose rooms	
11 phone booths	

250+ people	
25+ teams

3 floors	
48,000 square feet	
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Autodesk tools for Generative 
Design in the AEC space
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Refinery’s Optimization Engine

•  Based on the O2 engine developed by Autodesk Research’s The Living

o Used successfully for the various projects shown previously

•  Employs the NSGA-II genetic algorithm

o Meta-heuristic algorithm for multi-objective optimization

•  Relies on bio-inspired operators such as mutation, crossover and selection

o Population-based, so maintains & improves candidate solutions



R E F I N E R Y ’ S  O P T I M I Z A T I O N  E N G I N E

IEEE TRANSACTIONS ON EVOLUTIONARY COMPUTATION, VOL. 6, NO. 2, APRIL 2002

https://www.iitk.ac.in/kangal/Deb_NSGA-II.pdf



Implementing your own 
generative workflows



Your Dynamo graph needs to tell Refinery about its inputs and outputs
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How it works
•  You can run Refinery from Dynamo for Revit or Dynamo Sandbox

o Tasks are executed by Refinery server using DynamoCLI

§ Limits what can be accessed or performed inside Revit

•  Use Data.Remember nodes to cache inputs into the graph

§ Refinery server currently runs locally but will move to the cloud

•  Selecting a solution sets the parameters in Dynamo (for Revit)



Demo



Getting started
•  Download Refinery from the Beta site

o https://beta.autodesk.com/key/refinery

o Works with Dynamo 2.0.2 or daily builds of 2.1

•  Still in Beta, so expect some quirks

o Known issues include a large amount of graphical data generated

§ Check %appdata%/Refinery if running out of diskspace

o Provide feedback on where you want us to go with it!
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Recommendations
•  Get started now on building up skills and IP for generative workflows
o Dynamo expertise will be even more valuable in the future
§ There’s a thriving DynamoBIM community to tap into

o Start small, such as with today’s tiling example
o Graphs get complicated quickly
o Maintaining discipline will help
§ Relevant learnings from the Van Wijnen project in Thursday’s 1:30pm class

•  CS239262 - Generative Urban Design: a collaboration between Autodesk 
Research and Van Wijnen (Delfino 4004, Level 4)

•  Think about “closing the loop”: gathering data to help future iterations



Q&A
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