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Description 

For years you’ve heard stories of companies utilizing generative design in the architecture, 
engineering, and construction (AEC) industry. While you want to embark on a similar journey, 
you may be paralyzed, unsure where to start. Fortunately, the fastest way to a destination is to 
follow in the footsteps of those ahead of you, and the Arcadis Generative Design POC Team is 
happy to lead the way. We’ll tell you how to avoid traps and plan for success in your generative 
evolution. No topic is too broad or off limits (well, except our source code). Conceptualization 
and planning, staffing and skill requirements, training needs and sources, tips and tricks, 
milestones and goals, pitfalls and traps—we’ll pull back the curtain and let you see how you, 
too, could produce a generative-design tool that will transform how you do business. 
 

Speaker(s) 

Anas Bin Azmi is a junior software engineer at Arcadis Projeks Sdn Bhd, Malaysia. He 
graduated with a B.Sc in Computer Game Development. He has had 5 years of work 
experience, used his knowledge in game development to explore generative design in Arcadis 
through Dynamo, and had discussions with the Dynamo development team on improvements 
for the program. 
 

Learning Objectives 

• Get to know the requirements for generative design. 

• Gain insights into implementing generative design. 

• Look at milestones and pitfalls from developing a generative design graph to plan 
layouts. 

• Compare benchmark results between generative design and traditional design. 
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Andrew Victory is a member of the Arcadis Global Solutions Team. He is responsible for the 
strategy, execution and implementation of the 100% BIM program and to lead the drive of 
automation of our Design & Engineering services in alignment with the solution teams 
digitization plans and the corporate strategy as it embraces a digital transformation within our 
industry. 

 

Michael Collins currently works as a Customer Success Manager for Autodesk, servicing large 
AEC firms in APAC and across the globe. With a strong technical background and extensive 
experience in customer facing roles, his career has been centered around connecting the 
worlds of technology and business. He is driven by making a tangible difference to the lives of 
people who adopt technology, enabling them to achieve better results with less effort. Listening, 
enquiry and communication skills are critical to his success uncovering issues and opportunities 
as well as formulating solutions and communicating intent to stakeholders from various 
backgrounds and levels. He first presented at Autodesk University in 2011 and have been 
attending and presenting regularly since. 

 

After attaining his Bachelor of Architecture degree from Wentworth Institute of Technology, 
Jacob Small began his work at a small firm on the north shore of Massachusetts, before joining 
CBT architects in Boston where he gained exposure to larger scale projects. In 2017 he joined 
Autodesk as a Designated Support Specialist, where he puts his 10+ years of experience in the 
AEC industry and expertise with Revit, AutoCAD, and Dynamo to help enterprise priority 
customers adopt computational design into their daily workflows. 
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Project Overview  

The Digital Team over at Arcadis Malaysia has been working on a generative design project 
with the goals of creating a scalable & sustainable space planning proof of concept. The team 
has been collaborating with Autodesk for this, utilizing Dynamo and Refinery to achieve this 
goal. 
 

Team Members 

Arcadis 
• Loo Ming Chee – Regional Solutions Lead 

• Kyle Ewe – Digital Lead 

• Aldin Yaranon – GEA Lead, Asia 

• Anas Bin Azmi – Software Engineer 

• Stanley Yan – Quantity Surveyor/Dynamo Expert 

• Ewa Rojek – Project Manager 

• Lee Wan Theng – BIM Expert 

Autodesk 
• Michael Collins – Customer Success Manager 

• Jacob Small – Generative Design Expert 

• Namit Ranjan – Dynamo Expert 
 

 

Project Target 
The main idea behind the project is that, with generative design, we can cut down the time 
taken to generate layout designs and assist with selecting the best design. As traditional design 
methods require multiple designs and revisions, and each design may take weeks to complete, 
we believe that simplifying the design process down to adjusting some parameters will greatly 
reduce design time. 
 

Project Requirements 
Here are the requirements we think are necessary in order to implement a generative design 
solution graph: 

Design Standard 
A design standard lists the foundation for the design, from room types, to how to arrange 
them, to what is considered good design. Determining the design requirements (input, 
constant or output) will shape the parameters, whether they are adjustable (by users or 
by optimization algorithms like Refinery) or are used to score the graph. 

Evolutionary Solver 
By assigning several scores to each graph, an evolutionary solver can help the users 
find designs with the highest scores, allowing the users to pick the highest ones for 
approval without going through all of the generated designs. In this project, we are using 
Autodesk Dynamo, a node-based 3D programming tool, and Refinery, an evolutionary 
solver existing as an add-in for Dynamo. 
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Programmer (preferably one well-versed in linear algebra) 
While Dynamo can be used by anyone, whether they have programming backgrounds or 
not, we believe that the complexity of a generative design algorithm means having 
programming skills is important. And while any programmer who can adapt to either 
Python or Dynamo’s proprietary language, DesignScript, will do, having experience 
programming linear algebra, such as with vectors and matrices, will make the process 
much smoother. 

Designer 
While we didn’t have a designer in the team, we believe their presence to be vital, as 
they would be able to guide the graph development process & determine whether the 
designs generated satisfy the requirements in the design standard. 

Project Manager 
With a project manager, we were able to gather quantity requirements, such as the 
number of meeting rooms, from the design document and layout drawing. We were also 
able to gather data on time taken to generate designs using the traditional method to be 
used as benchmark against our generative design graph. 
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POC Workflow  

To generate the designs and evaluate them, there are several stages in its workflow: 
 

Gather Client Requirements 
Having a clearly defined standard allows us to set controllable parameters for the graph. Other 
than that, we gathered inputs from other people who have worked with the client. 
 
From the design standard, we gathered, for each space in the layout, several dimensions, which 
are used to construct the space, and characteristics, which are used to determine whether the 
space is placed in the optimal position in the layout. 
 
In order to carry these out, we initiated a brainstorming workshop, gathered data from as many 
sources as we could, and organized it into a spreadsheet. This spreadsheet would then be fed 
into Dynamo. 
 

Generate Options 
Using Dynamo, we set up fixed parameters obtained from the workshop and set up a pseudo-
random seed generator. This will allow us to reproduce the exact layout we generated with the 
same random seed and store that layout in a library for previewing and evaluation. 
 
Then, we developed the layout generation graph, assuming the layout to be in 2D in order to 
reduce overhead. Having the dictionary type in Dynamo greatly helped, as it allowed us to 
contain each step of the development in a single custom node with a single input/output 
pipeline, which allows the graph to be more easily understood and more manageable. 
 

Evaluate the Options 
From the layout we generated, we implemented several nodes to calculate its score. First, we 
gathered the metrics that we could use to generate scores. This includes, but is not limited to, 
average distance between a workstation and the closest entry point and amount of audiovisual 
distraction. For each metric, we assigned a set range from 1 to 5 so we could average them for 
an overall score. We also included other metrics, including cost, that are not part of the scoring 
system but may be crucial when deciding the best layouts. 
 
We then used Autodesk Refinery to solve for the best score using its evolutionary solving 
algorithm. Refinery allows us to set scores to either ignore, maximize, or minimize. Once 
Refinery finished its study, we were able to pick the design we like best and generate it in 
Dynamo. 
 

Develop Schematics 
Once we had the best design, we exported that design to Revit. This would allow our clients to 
fine-tune the design & measure quantities with measuring tools available in Revit. 
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Client Experience 
By saving the layout for each random seed in the cloud, we were able to use Unity to preview 

them to clients. As Unity is a game engine, it takes less time to generate pre-made assets like 

furniture, thus less time to generate the entire layout. 

 
Along with layout preview, we added the capability for clients to adjust wall heights and finishes. 

These would also affect the resulting cost, whose calculation is redone within the app. 

Result 

 
One of the design options generated, as seen in the Unity app. 
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Benchmark Comparison to Traditional Design 

To prove generative design’s capability to replace traditional design, we made a comparison 

study with a project using traditional design to produce a similar layout.  

 

To do so, we obtained the timeline for design production, submission, approval & 

improvements. As the project compared handles multiple layouts at once, we took an average 

of the times to generate each layout while assuming that they are similar. 

 

The results of our comparison study are as follows: 

 

Generative Design 

Description Value 

Seat count ratio (the closer to 

100%, the better) 

94% 

Locker count ratio (the closer 

to 100%, the better) 

145% 

Average time to generate a 

layout 

0.5 hour 

 

Traditional Design 

Description Value 

Seat count ratio (the closer to 

100%, the better) 

120% 

Locker count ratio (the closer 

to 100%, the better) 

83% 

Average time to generate a 

layout 

22 hours 
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Feedback 

Overall, we feel that the concept of generative design has been clearly proven, with multiple 
design options able to be generated within minutes rather than days, and with the scripts being 
modular so it can be used for future projects. With Unity, the test fits generated are also able to 
include costing information & visualization experience that will make for better decision making 
at the preliminary design stage. 

 


