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ORTHOGRAPHIC PROJECTIONS
In the first assignment fo graphics, we were giv-
en an object to first of all sketch in perspective 
view, and then translate this to plan, section, 
elevation, and exonometrci drawings. The ob-
ject assigned to our section, is a set od head-
phones, as seen below.
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PRECEDENT DRAWINGS
In this project, each student was assigned a precedent house to study. We were first of 
all required to sketch the plans, section, and elevations of the house (below) before mov-
ing on to produce a set of working diagrams (opposite page). The house seen below is the 
Eames House designed by Charles and Ray Eames.
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TRANSFORMATIVE EXPLORATIONS
Building off of our assigned precedent from the pre-
vious project, we were then tasked to transform a 
chunk of the building using a series of 3-di-
mensional manipulations to produce a new 
and unique form. Following this, we 
were required to produce plans, 
sections, elevations, a com-
posite image, and a 3D 
rendering of the new 
form. 
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SITE MAPPING FLOWS
In this project we were given a site to analyze in terms of a specific feature found in the 
location. As the diagrams and models below illustrate, the flow of cyclists and pedestrians 
on the main path were mapped.
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IMAGE MANIPULATIONS

SHEAR 30o
4xORIGINAL SCALE DOWN 

50%
ROTATE 20o

REPEAT 3X

MIRROR 
VERTICALLY TRANSLATE FINAL

This project explores form by manipulating an image using 3 different programs: photo-
shop, illustrator, and rhino, using the same steps for all of them. Each produces their own 
unique form that is different in some way from the others. 
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1. original 
Point

2. translate 
into line

3. extrude 
to plane

4. copy plane 
along z-axis

5. connect 
corners of 

planes

rotate 90o after 
translating along 

z-axis

translate along 
y-axis and then 
rotate 15o

6. bisect top 
and side 
planes

7. extend line on 
top plane, con-
nect to bottom 
of line on side 

plane & corners 
of top plane

8. rotate top 
plane 15o 

clockwise

9. copy all, trans-
late along z-axis 

& rotate 15o 

clockwise

10. repeat step 9  
five more times

11. connect 
points of pro-

truding surfaces

final rendering

connect opposite corners of planes

Step 5

rotate top plane at different angles

Step 8

45o 90o

Step 9

In this project, we were each assigned a building, in this case the torso tower, and were 
required to diagram how it would be constructed using only points, planes, and vectors. 
The intention for doing so was to help us produce a pseudocode that will assist us in 
carrying out the second portion of this assignement.
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 1 original 

line
1. offset 

along 
x-axis

1. offset

2. offset 
plane

2. offset 
plane

3. rotate 
second plane 

by 90o

3. rotate 
second plane 

by 45o

1. vary offset 
distance and 

location 

1. vary 
location of 
second line

1. vary 
location of 
second line

1. vary 
location of 
second line

2. rotate 
second plane 

by  15o

2. loft 
between 

lines

2. loft 
between 

lines

2. increase 
offset distance 
between planes

3. rotate 
offset plane 

by 15o 

3. offset 
along 
z-axis

3. offset 
along 
z-axis

4. rotate 
top plane 

by 15o

4. rotate 
top plane 

by 90o

5. loft 
between 
planes

5. loft 
between 
planes

5. loft 
between 
planes

3. loft 
between 
planes

4. loft 
between 
planes

4. loft 
between 
planes

5. repeat 
steps 
6-9

5. repeat 
steps 
6-9

5. repeat 
steps 10 

& 11

6. repeat 
steps 10 

& 11

4. repeat 
steps 
6-9

4. repeat steps 
10 &11

6. rotate re-
peated levels 
by 22o instead 

of 15o

6. repeat 
steps 6-9 

from original 
code

7. repeat 
steps 10 & 11 
from original 

code

7. repeat 
steps 10 & 11 
from original 

code

6. identify 
centre 
point

7. use 
centre point 

to find 

8. use verticies 
to find centre 
lines on top 

and side planes

9. connect 
points

10. copy all, 
move along 
z-axis, and 
rotate 15o 

11. connect 
points of 

protruding 
lines
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ALGORITHMIC MANIPULATION
Building off of the previous assignment, we deployed our 
pseudocode to the Grasshopper environment by replicat-
ing our building using only Grasshopper code, and then 
manipulating the code’s variables to produce a new form.
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SURFACE MANIPULATION

01.

02.

03.

»

1.0. original structure

2.1. divide surface into equal 
parts

3.1. vary dis-
tance between 
initial surface 

divisions

3.2. vary dis-
tance between 
oblique lines

3.3. double 
length of ex-
tended lines

3.4. divide 
vertically 

into 10 parts 
instead of 5

3.5. divide 
horizonally 
into 3 parts 
instead of 6

3.6. con-
struct diag-
onals using 

different 
points on 

grid

2.2. array 45º angle lines 
along surface

2.3. draw lines from intersecting points 
to vertical lines 

1.2. connect shapes 1.3. copy

2.4. 
isolate 

individual 
panel

2.5. 
divide 

vertically 
into 5 
parts

2.6. 
divide 

horizon-
tally into 
6 parts

2.7. 
connect 
verticies 
to form 

diagonals

2.8. off-
set hor-
izontal 
divides

2.9. final Isometric view

curve cut 
shapes at 
15º angle 
increments

repeat across 
entire surface

1.4. repeat copy on surface

Further working with Grasshopper as a 
tool for creating surface articulation and 
pattern, and again using the Torso Tower 
as the form, we produced a psudocode 
for creating a surface articulation for our 
building which would then be translated 
to Grasshopper.
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SURFACE MANIPULATION

1. Original Plane

Original Pattern Iteration 1 Iteration 2

Iteration 3

Iteration 4

Iteration 5

2. Subdivide into 
grid

3. Divide each rectangle 
into 5 equal pieces

4. Divide each rectangle in 
half with bisecting diagonals

5. Scale down resulting 
shapes formed by grid 
and diagonals

6. Cut out scaled shapes 
from original surface, 
varying size with attractor 
point

In Grasshopper, and utilizing the pseudocode from the previous section of this 
project, we each produced using only code, the surface condition specified in our 
pseudocode. Following this, we each mapped it to the 3D building and then ren-
dered it in ambient occlusion lighting conditions and applied this rendereing to a 
museum gallery.. 
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Image with data (number of 
311 calls in Calgary)

vary rotation angles of 

top shapes

15ͦ
0ͦ

30ͦ
45ͦ

90ͦ

1. Image surface 2. divide into grid 3. Identify centre points

4. Create octagons on 
centre points

5. move along z-axis 6. loft between shapes

3D volume: dodecahedron

map geometries on 3D volume
3 sides

vary number of sid
es of top shapes

vary fillet values of top 
shapes

4 sides

5 sides

6 sides

7 sides

9 sides

10 sides

Extract RGB values 
from source image, then 
apply variations based 

on extracted data... 

DATA DRIVEN ASSEMBLIES
Exploring the potential of Grasshopper to created a pattern based off of RGB values 
of an image, we first of all produced a psuedocode to assist us before proceeding to 
work in grasshopper directly.
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1. div ide plane into gr id

2.  create octagons 
with centre at  gr id 
intersect ions us ing 
red RGB data from 
reference image

3.  copy octagons and 
move a long z-axis

4.  rotate top 
octagons by 
360° then loft 
between octa-
gons

5.  repeat process us-
ing blue RGB data 
values and tr iangles 
instead of octagons

2d surface -  isometr ic  v iew

LOW

HIGH

Number of 311 cal ls  in Cal-
gary for fa l len tree branch 
removal

2d surface -  top v iew

DATA DRIVEN ASSEMBLIES
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In grasshopper, I implemented 
the code for the first portion 
of this project to produce a 3D 
patten based on RGB values of 
an image. Following this I applied 
this pattern to a 3D object to be 
displayed in a gallery and also ap-
plied it to a field condition, which 
was, in this case, the original map 
I used for the pattern.



FABRICATION TOOLS
Working in a team of four for this assignment, we produced a set of working draw-
ings, including floorplans, sections, ceiling plans, elevations, and section details, of 
the 4th floor studio space in the EVDS building.   
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DATA DRIVEN ASSEMBLIES

Using the technical drawings from the previous project as reference, and taking 
into consideration Antoine Picon’s three features of contemporary ornament, this 
project examines the idea of pattern in modern design as applied to the fourth 
floor EVDS studio. The design program centers upon the creation of an overhang-
ing surface that seeks to provide a sense of enclosure for students that responds 
to the existing structure while also ensuring that the function of the space is not 
compromised as a result of the project’s presence. With this in mind, the design 
responds to the location of the overhanging lights both 2-dimensionally through 
the variation in size of the hexagons on the surface’s grid, and 3-dimensionally by 
pulling the surface upward at specific points to create an undulated form.       

1. Base Surface

4. Extrude the entire pattern 

2. Divide into hexagonal grid and vary size of 
hexagons using attractor points at location of 

overhead lights

5. Copy and translate the entire surface diag-
onally and repeat 3 times

3. Select random hexagons on the grid to 
leave filled in

6. Using another code, create an undulated 
surface using attractor points at the location 
of lights, then flow the pattern from the pre-

vious steps along this surface
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DATA DRIVEN ASSEMBLIES
PUBLIC LECTURE REFLECTIONS

In this protion of the assignment we worked in groups, selected on group mem-
ber’s designs from the previous section, and then produced a series of assembly 
diagrams that could be used to construct the object. Shown below is the ceiling 
diagram that I produced for this project.     

 I found Liam Young’s idea of the “Hello City” interesting in that it tried to 
merge architecture with technology to produce “smart cities. Overall I enjoyed 
the presentation style for merging storytelling with visual imagery in the form of 
videos. However, at the same time I found the videos to be a bit distracting and, 
in my opinion, detracted from the overall argument that he was trying to make 
since I found myself ignoring what he was saying I favor of what was going on on 
screen. So I found myself a little confused during the presentation at times and 
since I could not identify a clear argument. The most informative part of the pre-
sentation for me was the question and answer period at the end, when he directly 
explained his thesis. Therefore, while overall I found the lecture to be entertaining 
and enjoyed the interesting way Young chose to present his material, I found it 
difficult at times to understand what he was arguing.    

 I really enjoyed Todd Williams discussion the most since he drew from per-
sonal experience as an architect and discussed his method of working. I liked the 
informal Q&A structure that the entire presentation took since it gave it a more 
casual atmosphere and felt more like we were having a conversation than listening 
to a presentation. I especially liked his idea on craft and slowness; that his best 
work comes from slow reflection, although I find this a little difficult to imagine 
being reconciled in the fast-paced profession of architecture. I also liked that he 
touch a bit on his experience with designing and constructing the Obama Presi-
dential Center, and discussed his early career as a young architect. Overall, I liked 
the Williams’ presentation far better than Young’s, and found it more useful to me 
moving forward in the profession.
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