
Assignment 8: Grasshopper 3 – Data Driven Assemblies 

 

Figure 01: Giles Retsin Dissolved Volumes 

 

“Everything must resonate with everything else. This should result in an overall intensification of 

relations that gives the urban field a performative density, informational richness, and cognitive 

coherence that makes for quick navigation and effective participation in a complex social arena.” 

Patrik Schumacher (2012) Architecture’s Next Ontological Innovation 

 

The contemporary city and its inhabitants constantly produce and record information leading to the 

phenomenon of Big Data. If architecture is to harness the power of data it must first learn to 

capture, manipulate and augment it in a manner that is architecturally productive. This assignment 

asks you to produce data-driven assemblies by mining an image for data that will be deployed within 

Grasshopper to produce formal variation across a series of 2-dimensional surfaces and 3-

dimensional volumes. 

Part A: Visual Coding – Image Driven Mapping 

1. Choose an image and identify the data contained within the image you intend to mine.   

a. Images contain vast arrays of information from pixel color data, to brightness 

values, to the geometric features that comprise the image, etc. Be critical when 

choosing an image and the data you intend to mine, ask yourself what effects might 

a particular image produce?  

2. Select a 3D volumetric primitive: cube, sphere, cone, truncated cone, pyramid, truncated 

pyramid, cylinder, torus, etc. 

3. Produce a pseudo-code that describes the data you intend to mine from the image and how 

this data can drive aggregate geometric fields across first 2D surfaces and then 3D volumes. 



a. Remember about the importance of Domains and their relationships to surfaces. 

Keeping in mind that polysurfaces or Breps are a collection of surfaces. You will need 

to develop a strategy for mapping your data-driven assembly from a 2D surface to a 

3D volume. When developing this part of your pseudo-code a few things to consider 

are: 

i. The topology of the volume (eg. a sphere has the same topology as a cube) 

ii. The ability to unroll 3D volumes to 2D surface geometry. 

iii. The use of flow-along surface and orient to move from 2D to 3D.  

Deliverables Part A:  
 

- Compile your graphic pseudo-code along with diagrams that communicate how this pseudo-
code might produce variation into an 11” X 17” board. Be sure to diagram how you will address 
the transformation between your 2D surface and your 3D volume and post to your blog by 11:59 
pm Tuesday November 8, 2016.  

 
Part B: Data Driven Assemblies – Grasshopper as a Tool for Designing with Dynamic Datasets  
 

1. Execute your pseudo-code within the Grasshopper environment first across a 2D surface and 
then your selected 3D volume. Identify which component(s) allow you to accomplish each step 
of your pseudo-code and be sure to account for the variation you have indicated in Part A.  

a. If you find that your Grasshopper definition requires different information/data then 
originally mapped in your pseudo-code, you may revisit and revise your initial pseudo-
code as long as all revisions are accompanied by a diagram illustrating why and how the 
original approach failed.  

2. Once your Grasshopper definition is complete, output a series of diagrams that show how the 
image driven assembly is working and how it produces variation across both surface and 
volume. 
 

Deliverables Part B: 
 

- All diagrams that communicate how your original pseudo-code was augmented to achieve the 
desired outcomes.  

o These diagrams should rely on surface geometry and illustrate an understanding of how 
this geometry is operating within the Grasshopper environment.  

o Screen captures of your Grasshopper definition are not diagrams and should not be 
included under any circumstance.  

- Two renders:  
o One render of the 2D surface study as a site/field condition 
o One render of the 3D volume as an object in a gallery. 
o Each render should explore different lighting conditions and materials. 

 
Compose the Part B deliverables onto one 20” X 30” boards. This board should include both renders as 
well as the updated graphic pseudo-code. Upload the board along with your Rhino and Grasshopper file 
to your blog by Noon, Sunday November 13, 2016.   


