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Workshop
Stable Diffusion NeRF, 

Gaussian Splats
Taught by George Guida, Daniel Escobar, Carlos Navarro

Original Geometry from 
IAAC Complex Forming



CS50x

C, Python, 
Flask, HTML, 
CSS, SQL
Final Project: Activity Aggregation

 A Flask-based website with an SQL database, 
enabling users to register accounts and log 
their recent running, swimming, and cycling 
activities. The platform aggregates these 
entries to show a user’s position in a leaflet.
js map on epic journeys such as Marco Polo’s 
historic route on the Silk Road from Venice 
to modern-day Beijing or Che Guevara’s 
legendary Motorcycle Diaries journey through 
South America. Potential upgrade would be 
connecting to Strava’s API for automatic 
activity tracking. 



IAAC
THESIS



IAAC
MISSISSIPPI 2102

Data Encoding
/ Machine Learning

With JANA SEMAAN
Taught by GABRIELLA ROSSI

Harold Fisk’s 1944 map series of the Lower Mississippi was 
combined in a dataset with the latest river path from Google 

Maps to predict the Mississippi’s course in 2102.
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A

C

ALL-NIGHTER vs. 3DGAN
Generative Planning

With LUCAS SENTÍS FUSTER
Taught by OANA TAUT

We asked ourselves what kind of architecture is the most suitable for AI? The Superdutch was our conclusion as 
it is already reduced to diagrams and blue foam models suitable for brute force prototyping and variation. Five 
design series were created, each with 1,000 samples. These samples were converted to voxels using a grid of 64 
x 64 x 64. Various models were trained both with a single series and a combined series, then the interpolation of 

latent space of these various models was explored.   
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CATS &
BOOKS

Graph
Machine

Learning
With ANTON KLYSHNIA

Taught by DAVID ANDRES LEON 
and DAI KANDIL

We created a hybrid bookshelf and cat 
climber using the Monoceros plugin (WFC) 

and tested if Graph Machine Learning 
could short circuit the long calculation 

time. Displacement from Karamba3D was 
taken for classification. 1,000 samples 
were created and classified into good, 
moderate, and bad, then grouped into 

training (600), validation (200), and test 
graphs (200). A model was trained over 

10,000 epochs but unfortunately the 
samples were too biased with structural 

failures to find success.
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20
23

LONELINESS 
IN GREATER 

MELBOURNE
Studio

With JANA SEMAAN, SANJANA 
CHAGANTI AND SARA KESSBA
Taught by ANGELOS CHRONIS

There are different types of loneliness, each with different 
causes. One type that is common in suburbanized cities 

with aging populations is the result of citizens who no 
longer have places to connect. Third places such as 

cafes, restaurants, clubs, religious spaces, and libraries 
provide a space for connection. Our project analyzes 

Greater Melbourne’s postcodes for their success or 
failure at providing adequate third spaces and shows 

failing postcodes and how they might improve.



IAAC
MARS 
HABITAT
 

Studio
With REN RAINVILLE AND 
RAGHAD HAMMOUR

Taught by GERMAN OTTO 
BODENBENDER and OLIVER 
THOMAS 

Mine(Us) Plus focuses on the temperature 
difference 2m above the Martian ground 
surface versus 2m below. The cost of 
heating accommodation on Mars above 
ground is astronomically high. Therefore, 
we partially bury our project underground 
balancing the energy costs of digging 
down with the energy costs of building up. 
Before any human mission, hexapod robots 
travel to Mars to subtractively carve space 
below, carrying material to 3D print above 
resulting in a metaball spherical geometry.

 /imagine astronaut feeling cold, 
zoom out, full body, linoprint, black 

and white, 30mm, 4k, –ar 3:2

20
23



IAAC
WEAVING IN HOPS

Cloud-Based Data Management
Taught by DAVID ANDRES LEON and JUSTYNA SZYCHOWSKA 

This grasshopper definition was built to work with Hops. Users can vary between Tabby, Twill, and 
Satin weaves as well as change other parameters such as density and thread size.
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IAAC
HOTDOG.JPG

Cloud-Based Data Management
Taught by DAVID ANDRES LEON and JUSTYNA SZYCHOWSKA 

Unable to get the hot dog jpeg song out of my head all week, I created a parametric hot dog with 
Rhino.Compute for the next assignment. 
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IAAC

20
23

Taught by DAVID ANDRES LEON 
and JUSTYNA SZYCHOWSKA 

My final project “death = !random” 
addresses parking minimums and their 
influence on the American suburb. It 
highlights how they prevent density by law 
and cause unnecessary death by law.  

Left: Bottleneck navigator was used to 
speed model up from 2.1 s to 1.2 s.

DEATH = 
!RANDOM

Cloud-Based 
Data MGMT



IAAC
PROGRAM AND 
RANGING (PAR)

Studio
With MANUEL PARDO and NINAD CHAVAN

Taught by RODRIGO AGUIRRE 

Influenced by Radar and Sonar, we came up with a tool called 
PAR, Program and Ranging, that was used to analyze the 
surrounding area of our site in Dallas, TX and suggest the 
necessary program that should be placed on that site in order 
to increase the number of people in Dallas who have the option 
to go car-free. This was a data centric approach that took the 
generated results and aggregated those programs on the site 
using stochastic aggregation (WASP) of a parts catalog.  

20
22



PROGRAM 
AND RANGING 
  

Environmental 
Optimization
Taught by ANGELOS CHRONIS, 
ARIS VARTHOLOMAIOS, ALEX 
CHRISTODOULOU, EKATERINA 
VITITNEVA, and LENKA KABOŠOVÁ

With MANUEL PARDO and NINAD 
CHAVAN

Ladybug Thermal Comfort, Daylight Hours and 
Total Radiation were first used to analyze and 
optimize a courtyard block. These scripts were 
then applied to studio.

IAAC 20
22



WIND ANALYSIS
 

Environmental 
Optimization

IAAC

InFraRed (Below) 

2 SECS 
to Calculate Wind

BlueCFD (Above) 

2 DAYS 
to Calculate Wind
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trail 2
agents 100,000
frame 150

trail 200
agents 1,000
frame 200

trail 4
agents 10,000
frame 10 - 120

trail 2
agents 1,000,000
frame 150

trail 400
agents 1,000
frame 400

trail 4
agents 10,000
frame 10 - 180

IA
A

C

MULTI-
FRAME 
SWARMS
 

Complex
Forming
Taught by HESHAM SHAWQY 
and ERIDA BENDO

Multi-Frame Swarms explored creating 
swarms in Houdini contained within 
a mesh constraint that was creating 
using grasshopper and kangaroo. 
The swarm output was used to inform 
rooftop elements. Multiple frames of a 
swam were used.
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1. create internal courtyards

5. scatter points

9. create base from program

2. adjust to slope of the site

6. increase density of points
away from facades

3. adjust roof boundary 
using sine curves

7. project voronoi to roof mesh

4. form-find roof using 
Kangaroo/Grasshopper

8. cross-section optimize
using Karamba3D

MULTI-FRAME 
SWARMS
 

Complex Forming

IAAC
20

22



MULTI-
FRAME 
SWARMS
 

Complex 
Forming

IAAC 20
22

Kangaroo + WASP + Unreal Engine



STOCHASTIC 
AGGREGATION 

 

Complex 
Forming

IAAC
20

22

Taught by HESHAM SHAWQY 
and ERIDA BENDO

The WASP plugin by Andrea Rossi allows 
for “stochastic” (random) “aggregation” 
assembling parts from a rule based 
model. Here three plywood pieces could 
be aggregated into an infinite number 
of variations and mesh constraints.



UNREAL ENGINE 
+ KANGAROO
 

Complex 
Forming

IAAC 20
22

Taught by HESHAM SHAWQY 
and ERIDA BENDO



Structural 
OptimizationIAAC

Taught by CLEMENS PREISINGER & MATTHEW TAM 
on their plugin Karamba for structural optimization in Grasshopper3D. 

Cross-section Optimization

Shells

Galapagos (Single Objective Optimization) 20
22



Designing with Complex Geometry

HACKADAY-U
TEACHING ONLINE COURSE

Introduced students to Grasshopper3D, a visual 
programming interface included in Rhino3D. This course 

started each week with a slide-based introduction 
followed by learn-along exercises. Students created 

their own parametric models in Grasshopper3D.

Model: The 3D model below was re-created by 
students in week 4 based on the Seroussi Pavillon 

by Biot(h)ing / Alisa Andrasek.

2D magnetic field lines were inflated at point 
charge centers resulting in a 3D form. 

20
21



Design Fundamentals
Introduced students to Rhino3D, a NURBS based 3D software. This 
course started each week with a slide-based introduction followed by 
learn-along exercises. Students created models in Rhino3D.

Model: Stagg Kettle by Fellow

HACKADAY-U
TEACHING ONLINE COURSE
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21



PYTHON &
RHINO3D
Final project from online course I took taught by Prof. Glenn Wilcox.

University of Michigan
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21



ARCH
E-commerce + CNC should allow 

more variation than we’re typically 
used to. I am currently creating 
several series of CNC furniture 
projects each with 32 variants. 

birchsandwich.com

20
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UCD
I taught an M.Arch media studies course on 
Digital Fabrication with Emer O’Daly and a 
similar course at the UCD summer school.
 
This image is from my summer school 
class. Students were challenged to remix an 
expensive design object in MDF while learning 
skills in laser cutting, CNC, and Rhino3D. This 
chair is based on Marc Newson’s white marble 
Extruded Chair costing $39,000. This version 
was fabricated in MDF for $25.

TEACHING AT

20
12



Natural High: 
Neza York
Egyptian architect Hassan 
Fathy (1900-1989) believed 
citizens should be capable 
of building their own homes 
instead of waiting around for 
experts. The biggest challenge 
is constructing complex 
formwork.  Fathy utilized the 
pointed Nubian vault that 
didn’t require formwork and 
allowed anyone to build. The 
Camera Obscura project 
at Mitchell Park by SHoP 
Architects is similar in that it 
was digitally fabricated to be 
assembled by anyone. “Even a 
ten-year-old could it,” Gregg 
Pasquarelli claimed.  
 
So what is the future 
of architecture built by 
amateurs? Can people with 
no experience construct an 
earthquake-proof ten-story 
skyscraper with rainwater 
harvesting and natural 
cooling? Amateurs used to be 
able make large buildings. 

This project explores 
digital geometry, digital 
fabrication, and online 
communities to coordinate 
a new self-built intelligent 
mud-brick skyscraper city in 
Nezahualcóyotl (Neza), the 
eastern part of Mexico City. 

It is paint by numbers for 
making cities with digitally 
fabricated bricks.

3DVoronoi geometry is used 
at an urban level, building 
level, and component level.
 
The mega block urban plan 
of Neza is reorganized 
favoring shorter highly-
networked streets.

Spaces within the building 
are voronoi cells linked 
together creating a strong 
overall structure. 

Brick geometries are far 
more complex than those 
of the six-sided brick. The 
geometry is focused on the 
negative space between 
the bricks to allow for 
intelligent networks of fiber 
reinforcement.
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BRICK IN THE ERA OF 
DIGITAL FABRICATION AA
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AA
Embodied 

Landscapes:
Using Voxels
Media studies course taught by 

Tobias Klein. MRI data was brought 
through a variety of 3D software

The class was based on Tobias’ final 
thesis from the Bartlett (UCL) 20

09
-1

1



OMA
In the busy Middle Eastern skyline of 
iconic towers, the only thing that stands 
out is an anti-icon. This enormous cube 
steals the limelight using the primitive 
shape of a cube. The building consists of 
four towers wrapped in a facade forming 
large semi-interior volumes shaded from 
the hot desert sun.

Project: Education City, Qatar
Photo: Iwan Bann

INTERN

20
09
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JDS
Project: Kalvebrod Brygge

Like OMA in its early years, interns at 
JDS lead the design of projects. I had 
the opportunity to shape the designs of 
several competition entries. I produced 
illustrations, prototypes, 3D models, 
physical models, and presentation 
documents.

INTERN
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Start Here

JDS
Project: Holmenkollen Ski Jump
Photo: Hufton & Crow

INTERN
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KPF
Project: Smithfield Market

INTERN
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This library was influenced by Dutch design projects, 
such as the Seattle Public Library by OMA. 
 
Libraries contantly ask guests to be quiet when in 
reality much of their building can never be truly silent. 
I separated the brief into noisy and quiet places. Noisy 
spaces such as the book stacks were placed on the blue 
ramp. Silent study spaces were the green ramp.  
 
The Dewey Decimal Classification System was organized 
architecturally with higher numbers intuitively uphill on 
the ramp and lower numbers downhill. Bookshelves can 
also be moved to open up spaces for other uses such as 
book clubs or events.  
 
The facade differentiates the amount of light needed 
for a variety of uses inside the library. Study spaces are 
bright while book stacks are protected from excessive 
direct sunlight.

UCD
BSc. Arch

Final Year

Cork City Library
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playground

library

after-school study staff room office multi-purpose

G
P

 H
al

l /
 G

ym
classroom

s / terraces

BSc. Arch
Influenced by The Open Air School in 
Amsterdam by Jan Duiker. Open-air 
spaces were prioritized in order to improve 
children’s health in fighting tuberculosis.

Diagramming was used as a primary 
design tool to organize the brief.

UCD
Final Year

Cork City School Roof Playground
Classroms 7+8
Classroms 5+6
GP Hall / Gym
Library
Classroms 3+4
Classroom 1+2
Remidial Room
Multi-Purpose
Principal’s Office
Staff Room
Office / Storeroom
After-School Study

6th Class
5th Class
4th Class
3rd Class
2nd Class
1st Class

Junior Infants 2
Junior Infants 1

Principal
Teachers

Admin
Maintenance

Cleaning 
Parents
Visitors

Deliveries

GROUP TRAFFIC LOCATION
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James McBennett

TEACHING
PORTFOLIO

The following ten slides are from online courses that I 
taught in 2020-21 for HackadayU. 

1. DESIGN FUNDAMENTALS
2. INTRODUCTION TO ADVANCED GEOMETRY



Design
Fundamentals
I introduced students to 3D modeling with NURBS surfaces, solids, meshes, and 
subdivision (SubD) through a variety of exercises.

Model below is the Stagg Pour-Over Kettle by Fellow that students 
recreated by following along in class. They then used what they learned to 
create their own projects.
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Software: Rhino3D



Introduction to 
Advanced Geometry 
The first exercise in Grasshopper3D was based on the Ha’penny Bridge in 
Dublin, Ireland. Variables were used to parametrically move the rise of the 
bridge and the spacing of structural elements. 

W
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k 
1

Software: Grasshopper3D



Flowers
The second week introduced students to thinking about designing using 
lists of data. Simple inputs can result in complexity but need to be well-
managed. Students were introduced to rule-based workflows that were 
tested with relatively small amounts of data before rapidly increasing the 
variables, resulting in more complexity.

W
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Software: Grasshopper3D



Galaxia
The second exercise from the second week was to create a parametric model 
from Burning Man’s Temple ‘Galaxia’ from 2018 by Arthur Mamou-Mani, my 
first instructor in digital geometry at the Architectural Association in London.
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Software: Grasshopper3D



Deforming Grids
The third week focused on using a base geometry such as a square grid to 
form more complex data structures. These can be quickly manipulated by 
deforming the original grid geometry.
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Software: Grasshopper3D



SurfaceMorph
The second exercise from the third week looked at gradients, attractors, and 
surface morphing. This example was based on O-14 by Reiser+Umemoto (RUR).
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Software: Grasshopper3D



Surfaces + Meshes
The Egg Pavilion by Michiel van der Kley used multiple types of geometry to 
create a complex project. Learning surfaces, solids, subdivision, and meshes, 
students were taught the importance of knowing multiple types of geometry in 
order to use the most appropriate type in their own projects.
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Software: Grasshopper3D



SubD + Meshes
Branching Morphogenesis by Jenny Sabin Studio was not modeled on a 
computer but made by hand with zip ties. Students created a version of her 
project in Grasshopper3D using SubD and mesh geometry.
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Software: Grasshopper3D
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Magnetic Fields
Vectors were introduced in the fourth week using the 
introductory example on the left before progressing 
to modeling the Seroussi Pavilion by Alisa Andrasek / 
Biothing.

Software: Grasshopper3D
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Physics Engine
The last lecture in the final fifth week focused on using Kangaroo to calculate 
Gaudi’s hanging chain models with digital tools. New levels of complexity far 
beyond what Gaudi achieved are now possible.

Software: Grasshopper3D, Kangaroo, Unreal Engine






