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Week 11
GRASSHOPPER 
PLUG-INS
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The use of plug-ins

01

Available plug-ins

02

Discussion of 4 specific 
plug-ins with their unique 
functions

03

Outline

Photo by Daniel Lim on Unsplash
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Aims and 
objectives
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Learning 
outcomes

01

02

03

Students will be able to..
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(module)

Overarching 
skills

Theory, history and current debate
Understand historical background of this 
notion and relevant debates.

Design precedents
Learning through analysis 
of completed project

Important concepts
Digital fabrication and construction
Digital design cognition
Human-computer interaction
Digital craftmanship
etc

Software skills
Rhino, Grasshopper, etc

Personal interest
Exploring a preferred scope of 

design to be developed further

Research skills
Designing through 
extensive research
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Discussion

F123456
+ Name

Blablabl

https://miatedjosaputro.com/2021/05/10/dg-week-11/

Choose one from listed plug-ins in this lecture material and do an 
online research on it. How does the plug-in contribute to design 
phases, in ways that we could not achieve without parametric 
software system?
Write down 200 words of reflection on this

https://miatedjosaputro.com/2021/05/10/dg-week-11/
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Previously in
Week 8 - Rhino
Week 9 - GH
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Other 
parametric
plug-ins:
Bridging 
architecture with 
other disciplines

ENVIRONMENTAL ANALYSIS:
Ladybug 
Honeybee
Geco
Heliotrope-Solar

STRUCTURAL ANALYSIS:
Kangaroo Physics
Karamba
BullAnt
Hummingbird
Mantis
https://www.arch2o.com/10-parametric-
plugins-every-architect-should-know/

Previously in Week 9..
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GH Plug-ins
https://www.grasshopper3d.com/forum/topics/gh-s-origin
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http://designplaygrounds.com/blog/creating-models-for-
development-analysis-with-grasshopper/

Example use of 
GH in early 
design stage:

FOOTPRINTS+SETBACK LINES

BOUNDING VOLUME BASED ON 
RESTRICTIONS

FEASIBILITY STUDY OF GFA

LIVE CHANGES ARE MADE IF ONE OF 
THE CRITERIA CHANGED (FOR 
INSTANCE, NARROWER SETBACKS)
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What do we 
gain from using 
plug-ins?
How to choose 
from hundreds 
of them?

 Open source library
 Incorporating design strategies such as 

optimisation, structural, environmental in 
early design stage.

 Ability to simulate strategies in real time
 Align decisions with what your design 

strategy is, look for design precedents using 
the same plug-in, choose with plenty of 
tutorials

 Learn how to interpret data
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https://www.food4rhino.com/

Popular GH 
plug-ins
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Review of 
35 GH plug-ins
https://architosh.com/2020/03/insider-a-brief-
tour-of-select-grasshopper-add-ons/
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Review of GH 
plug-ins based 
on category
http://james-ramsden.com/resources/list-
of-grasshopper-components/
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Plug-in 1:
Ladybug
For environmentally 
conscious design 
decisions using local 
weather data

By: Mostapha
Sadeghipour Roudsari
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Plug-in 1:
Ladybug
Download the plug-in here
https://www.food4rhino.com/app/ladybug-tools

Interview with both co-founders (Mostapha and Chris Mackey) about how it came 
into existence:
https://architosh.com/2020/03/insider-ladybug-tools-aim-to-take-environmental-
analysis-to-wider-audience/

Getting started with Ladybug with Chris Mackey, the co-founder
https://www.youtube.com/playlist?list=PLruLh1AdY-Sj_XGz3kzHUoWmpWDXNep1O

Resources:
FORUM: https://discourse.ladybug.tools/
SHARING PLATFORM: http://hydrashare.github.io/hydra/

https://www.food4rhino.com/app/ladybug-tools
https://architosh.com/2020/03/insider-ladybug-tools-aim-to-take-environmental-analysis-to-wider-audience/
https://www.youtube.com/playlist?list=PLruLh1AdY-Sj_XGz3kzHUoWmpWDXNep1O
https://discourse.ladybug.tools/
http://hydrashare.github.io/hydra/
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Plug-in 1:
Ladybug
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Plug-in 1:
Ladybug
.epw files
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Plug-in 1:
Ladybug
Instantaneous 
feedback and 
evaluation
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Plug-in 1:
Ladybug
Potential use:

Weather data Visualisation
Basic and advanced sun path study
Sunlight hours study
Outdoor comfort study
Solar radiation study
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Plug-in 1:
Ladybug

No Ningbo data 
unfortunately,
Closest stations are 
Hangzhou or Zhoushan

https://www.ladybug.tools/epwmap/

https://www.ladybug.tools/epwmap/
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Ladybug
How to install Ladybug (unusual step-by-step):
https://youtu.be/Zya7ir2RwIs

An example of Environmental Analysis with Ladybug:
https://youtu.be/RYVkBqVee1w
Duration: 15  minutes

https://youtu.be/Zya7ir2RwIs
https://youtu.be/RYVkBqVee1w
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Plug-in 2:
Kangaroo
Physics engine 
and form finding 
platform for 
Grasshopper

By: Daniel Piker
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Plug-in 2:
Kangaroo
Kangaroo2 comes with Rhino 6 onwards, no need to download or install separately.
http://kangaroo3d.com/

Download link if you need it:
https://www.food4rhino.com/app/kangaroo-physics

RESOURCES:
https://discourse.mcneel.com/c/grasshopper/kangaroo

http://kangaroo3d.com/
https://www.food4rhino.com/app/kangaroo-physics
https://discourse.mcneel.com/c/grasshopper/kangaroo
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Kangaroo for 
tensile structure
Useful example:
https://youtu.be/f0DiTj3Gx1A

https://youtu.be/f0DiTj3Gx1A
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Kangaroo for 
form finding 
https://youtu.be/o0aIMd4m9N8

https://youtu.be/o0aIMd4m9N8
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S12---Clara-
Torres-
Gomez.pdf 
(imperial.ac.uk)

https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/emerging-structural-systems/S12---Clara-Torres-Gomez.pdf
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Kangaroo +
Weaverbird
FORCE OF NATURE – IAAC Blog

Process:

http://www.iaacblog.com/programs/force-of-nature-2/
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Plug-in 2:
Kangaroo
Potential use:

Simulate physical interaction between object
Simulate objects’ properties through time
Creating unique shapes (catenary curves, catenary 
vault systems, tensile membrane systems, dome and 
tensile structure) we could not do using hands by
Modelling different forces
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Plug-in 2:
Kangaroo

Based on 
particle-spring 
systems
” Particle-spring systems 
are based on lumped 
masses, called particles, 
which are connected by 
linear elastic springs”

Equilibrium of simple particle spring system (Kilian and 
Ochsendorf, 2005)

Kilian, A. & Ochsendorf, J. (2005). Particle-spring 
systems for structural form finding. Journal of the 
international association for shell and spatial 
structures, 46, 77-84.
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Plug-in 2:
Kangaroo

Based on 
particle-spring 
systems

Main components of a 
particle-spring system 
are:
1. Particles
2. Springs
3. Forces
4. Anchor point

A particle-spring system that simulates a 
square membrane anchored at its 
corner. Force vectors are applied to the 
particles. 

Tedeschi, A. (2014). AAD, Algorithms-aided design: parametric strategies using 
Grasshopper, Le penseur publisher.
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Plug-in 2:
Kangaroo
enables 
designers to 
interact with 
form through 
particle-spring 
system 
simulations in 
real time.
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Plug-in 2:
Kangaroo

Potential form: 
Catalan vault
https://inspiration.detail.de/technology-the-
catalan-vault-a-historical-structural-principle-
with-a-bright-future-106565.html
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Plug-in 2:
Kangaroo

Other 
applications:
The British 
Museum

https://www.tripsavvy.com/treasures-of-the-british-museum-1661292

https://explodebreps.wordpress.com/grasshopp
er-definitions/kangaroo-british-museum-roof-2/
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Plug-in 2:
Kangaroo 
Physics and 
Kangaroo 2
introduction
https://youtu.be/ToHLlEGvhqA

https://youtu.be/ToHLlEGvhqA
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Plug-in 3:
Galapagos
Evolutionary 
Solving,
Genetic Algorithm 
(GA)

By: David Rutten

It is named after the 
Galapagos Island
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Plug-in 3:
Galapagos
Galapagos comes with Grasshopper, 
under Params tab.

Blog post by David Rutten:
https://www.grasshopper3d.com/profiles/blogs/evolutionary-principles

https://www.grasshopper3d.com/profiles/blogs/evolutionary-principles
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Plug-in 3:
Galapagos

Evolutionary 
computing goes 
back as early as 
1948. Alan Turing 
proposed the 
term, “genetical 
or evolutionary 
search”.
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Plug-in 3:
Galapagos

Evolutionary 
Solver in 
Galapagos.

A Fitness Landscape of a particular model. The model has two variables (genes), Gene A and B. As 
Gene A changes, the fitness of entire model also changes. Every combination of A and B results in 
particular fitness, and it is represented as the height of fitness landscape. The solver’s job is to find 
highest peak in this landscape. The third picture shows a cluster around three fitness peaks, and 
the process is repeated until we reach the highest peak.

https://www.grasshopper3d.com/
profiles/blogs/evolutionary-
principles
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Plug-in 3:
Galapagos

So a peak represents a range of 
‘successful’ genomes and a 
valley belong to less fit 
combinations. With every 
iteration the genomes that are 
less fit get discarded and the fit 
enough one will  generate 
offspring and carry on to the 
next iteration.

designplaygrounds.com/blog/galap
agos-101-fundamentals-course/
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Plug-in 3:
Galapagos

Evolutionary 
Solver in 
Galapagos.

The anatomy of solver requires 
these 5 interlocking parts:
 Fitness Function
 Selection Mechanism
 Coupling Algorithm
 Coalescence Algorithm
 Mutation Factory

https://www.grasshopper3d.com/
profiles/blogs/evolutionary-
principles
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Plug-in 3:
Galapagos
Potential use:
Multiple-objective optimisation

Drawbacks according to David Rutten:
Slow and do not guarantee a solution (tend to run on 

indefinitely unless good-enough value is specified)

Advantages: flexible (wide variety of problems), forgiving (happily 

work on problem that have been under or over constrained) and high degree 
of interaction.
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An illustration of 
Galapagos

https://youtu.be/0F4UY-Ff2t4

https://youtu.be/0F4UY-Ff2t4
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Plug-in 3:
Galapagos
Introduction
https://youtu.be/PjGcF7STf7c

https://youtu.be/PjGcF7STf7c
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Plug-in 3:
Galapagos
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Plug-in 4:
Ivy
Mesh analysis,
Segmentation and 
unrolling

By: Andrei Nejur
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Plug-in 4:
Ivy
Download the plug-in:
https://www.food4rhino.com/app/ivy

Andrei Nejur on Ivy:
https://vimeo.com/nejur

https://www.food4rhino.com/app/ivy
https://vimeo.com/nejur
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Plug-in 4:
Ivy
Papers on 
development

Nejur, A. & Steinfeld, K. (2017). Ivy: Progress in Developing Practical Applications for a 
Weighted-Mesh Representation for Use in Generative Architectural Design.
Steinfeld, K. (2017). Ivy: Bringing a Weighted-Mesh Representation to Bear on 
Generative Architectural Design Applications.
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Plug-in 4:
Ivy

Based on
Graph Theory,

Creating 
segmentations and 
unroll them, then 
send them to 
digital fabrication 
process
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Plug-in 4:
Ivy

Nejur, A. & Steinfeld, K. (2017). Ivy: Progress in Developing 
Practical Applications for a Weighted-Mesh Representation 
for Use in Generative Architectural Design.
Steinfeld, K. (2017). Ivy: Bringing a Weighted-Mesh 
Representation to Bear on Generative Architectural Design 
Applications.
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Plug-in 4:
Ivy
Introduction
https://vimeo.com/nejur/ivy-01

https://vimeo.com/nejur/ivy-01
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Six common 
techniques:
3- Tiling/ Tessellating

It involves development of 
objects that when assembled 
together, forming a coherent 
plane without gaps or 
overlaps.

Advantages tiling/tessellating 
in digital fabrication 
approach:
 Effective time investment
 Provide ways which 

patterns are generated and 
optimised (visually and 
materially sound)

 Optimised for reduction of 
waste.

Previously in Week 6, how Ivy can contribute to the process..
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Six common 
techniques:
3- Tiling/ Tessellating

Translating digital 
information from mesh to 
complex 3D form, using 
sheet materials through 
tiling, has made digital 
fabrication technique 
became more apparent 
from early design stage.

Tiling/tessellating also 
affords greater variation 
and modulation, as they 
provide an inherent 
economy of means.

Previously in Week 6, how Ivy can contribute to the process..
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Six common 
techniques:
3- Tiling/ Tessellating

https://www.mos.nyc/project/puppet-theater

Huyghe + Le Corbusier 
Puppet Theater,
MOS
2004

Previously in Week 6, how Ivy can contribute to the process..
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Re-iterated aims 
and objectives
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