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Orthographic projections 
remain a pervasive element 
within the discipline of 
architecture; they are the 
primary ways by which 
architects conceive of 
and describe their work. 
Orthographic projections 
are drawings that represent 
3-dimensional objects in two 
dimensions. In this exercise 
you will create a series of 
drawings that describe an 
object in ways that allow the 
viewer to comprehensively 
understand its qualities and 
characteristics.

Bialetti Moka Pot
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For this project, you will use 
the precedent project selected 
in studio to produce a series 
of scaled plan, section and 
elevation drawings.

House on the Nova Scotia Coast, No. 22
Brian MacKay-Lyons

East and West elevations,
primary house



House on the Nova Scotia Coast, No. 22
Brian MacKay-Lyons

East and West elevations,
primary house

North and South elevations,
primary house

East and West elevations, Guest house
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South and West elevations, digital, primary house



Main, Second floor and roof plans, digital, primary (left) and guest (right) house.
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For this assignment you will 
be exploring digital processes 
of transformation. These 
processes are
intended to be a means of 
manipulating a known object/
assembly towards a new and 
emerging use or
reading of that object. The 
object that you will be 
exploring is a “chunk” from 
the precedent project you
have been documenting in 
studio and graphics. This 
section of the house should be 
indicative of the
concepts of the house you 
find important. You will be 
manipulating this object 
through a series of formal
transformations using 
Rhino and creating a 
series of drawings of the 
transformation process
of your final iteration. 

Data Spire

Digital transformation of precedent ‘chunk’.



Elevation drawing in context of data spire. Rendered context of transformation
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a rigorous approach to 
documentation, analysis and 
communication. Many
of the forces that will 
impact your site are not 
static. Weather conditions, 
movements of people, sounds,
smells and the various micro-
climates that exist before you 
begin designing, should be 
understood before
you begin to develop a design 
strategy for the site. In this 
assignment, you will produce 
a series of three
dimensional maps/diagrams 
that communicate time based 
information about your 
chosen site. You will do
this through first documenting 
the site by recording time 
based information about that 
site, followed by a
process for converting that 
information into digital and 
ultimately physical models.

Ground Temperature

Digitial visualization of data

Dawn readings

Noon readings

Dusk readings



The data is converted to physical form 
by constructing a representation of the 
site and mapping the data to vertical 
markers, identifying increases and de-
creases of temperature through colour.
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Algorithms are sets of rules 
that produce outputs within 
the governing logics of the 
system they
deploy – simply put, 
algorithms are recipes. In this 
assignment you will create a 
series of nondeterministic
outputs by developing a 
strategy (algorithm) for the 
procedural distortion and
manipulation of an image. The 
strategy will be a series of 
common commands (such as 
mirror, scale,
rotate, crop, etc.) that will be 
applied to your image in three 
different software: Photoshop, 
Illustrator
and Rhino.

Initial testing of Photoshop macro



Original

Crop - Centred, 1/2x 1/2y Select (1/2x, 2/3y)

Mirror Vertically

Select (2/2x, 2/3y)

Mirror Vertically

Select (1/3x, 1y)

Flip Vertically

Select (3/3x, 1y)

Flip Vertically

Mirror over bottom edge Mirror over left edge

Application of pseudo-code to 
selected image.

Manipulation pseudo-code

Deployment of code on image 
in Illustrator, Rhino,  and 
Photoshop 10x.

In context render of 
manipulated image.

Source context image.
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A point

Arrayed linearly on X by
parameter A.
(here A=5)

Array on vector bisecting X-Y axis by
parameter B.
(here B=4)

Trim hanging points to create 
a minimum 2 point vertical
edge.

Starting at bottom left, use
each point to define the
maximum possible square
using other square.
Trim completely enclosed points.

Starting with squares with side
length >=2, extrude along Z
an amount defined
by the side length / Parameter C.
(here C=1)

Continue with all squares of side
length = 1, extrude along Z an 
amount defined by the Parameter C.
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n Shapes are inherently driven 
by internal geometric 
properties; by manipulating 
these properties
accessed through the 
algorithm, the architect is 
able to exploit certain formal 
predilections, allowing the
liquefaction and manipulation 
of geometry.
The biggest challenge 
architecture faces when 
dealing with algorithms lies in 
the necessity to establish
clear, concise and coherent 
rules that can be used to 
manipulate geometry. It is 
only once these rules
are established that the task 
of designing can begin.
This assignment asks 
students to engage algorithms 
from both graphic and 
computational perspectives.
By producing a graphic 
recipe that reduces complex 
geometry to a collection of 
points, planes and
vectors, students will develop 
a diagrammatic pseudo-code. 
This pseudo-code will in turn 
be used to
build a parameterized 
Grasshopper Component that 
will dynamically populate a 
fluid surface.

Parametric component pseudo-code diagram
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Initial derived component

Parametric changes
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A point Arrayed linearly on X by

parameter A.
(here A=5)

Array on vector bisecting X-Y axis by
parameter B.
(here B=4)

Loft between surfaces to create a 
field of closed polysurfaces

Establish surface grid  
bounded by points on plane

Move points in Z-direction a random
amount with turbidity defined
by parameter C

Establish a grid of surfaces connecting
new points.

Move each surface along Z-direction a 
random amount with variability controlled 
by parameter D

A point Arrayed by parameter X End points are arrayed by 
parameter X into a U

Moved in the Z direction randomly
by an amount constrained by
parameter Y

Lines are joined by NURBS-curves
and a 2-rail surface produced

Revised parametric component pseudo-code.

Grasshopper implementation of pseudo-code

Parametric surface pseudo-code Revised parametric component



Field deployment of component.

In context render of field deployment of component.Parameter variations of component.
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A point Arrayed linearly on X by
parameter A.
(here A=5)

Array on vector bisecting X-Y axis by
parameter B.
(here B=4)

Move points in Z-direction a random
amount with turbidity defined
by parameter C.

Create a surface from these points.

Subdivide this surface based 
on input values from the 
selected image.

Extract surfaces based on 
the subdivision.

Move each surface along Z-axis 
a random amount with max 
possible distance controlled
by attractor data.

Loft between the ground plane and each 
surface to create a field of solids.

Extracting 
Brightness 
Data

The mosaic seen on the ceiling of 
the Grand Mosque of Paris. The clients for Studio
project 4 are Muslim immigrants. This, and similar
motifs form a basis for explorations into cultural
considerations.

Location of component
on the surface extracts
brightness value from the
image, this value is 
remapped and converted 
to an integer, defining 
the number of
surface divisions.

Attractor curve is set-up at top of wall. The
distance between the root point for each 
component and the curve defines the 
maximum distance surfaces can move. Placing
the attractor at the top of the wall causes an increase
in depth of components closer to the bottom. This
promotes sunlight reaching all levels.

Low brightness 
/ Low divisions

High brightness 
/ High divisions

Low distance 
/ Low movement

High distance 
/ High movement

The component has been modified from
this step onward to better respond to external

data.
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s 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 your 
studio project for data that 
can be deployed within
Grasshopper to produce data-
driven assemblies across a 
multitude of scales. In this 
assignment you will
explore how image driven 
data and proximity data can 
produce difference across 
component
assemblies.

Final data-driven parametric component pseudo-code.



Single final component.

sample field deployment of code.

In context render of deployment at architectural scale.

In context render of deployment at landscape scale.
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The Tectonic in architecture 
reveals the inner order of a 
work of architecture, and 
offers this meaning as a
material presence of the 
architecture. The assembly 
and joining of materials 
construct their essential
meaning through the revealing 
of architectural intention. 
Therefore, the considered 
choice and assembly
of materials within the 
detail is an exploration of 
architectural intentions at the 
scale of the part and
towards multi-sensory 
experience.

Constructed 1:20 scale tectonic model.House on the Nova Scotia Coast, No. 22
Brian MacKay-Lyons

Conceptual Parti

Tectonic conceptual diagrams



Constructed 1:20 scale tectonic model.
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The act of intervening in a 
particular context requires a 
series of steps leading to an 
awareness of
context, an awareness of 
intention, an awareness 
of appropriate form, and 
finally, the capacity to
fabricate the designed 
element. This assignment 
collapses these steps into 
two related exercises
towards the goal of 
designing an intervention in 
Room 2160.
Room 2160 has recently 
undergone a renovation with 
one of the more prominent 
features being an
“eroded” corner at the 
room’s entry. This corner, 
which is fully glazed from 
floor to ceiling, is also at the
intersection of a fairly busy 
space of passage directly 
outside the door. This 
condition creates a potential
for distraction for both 
students and lecturing 
faculty.
You are to form in teams of 
3 – 4 students and design 
and fabricate a situated 
assembly that addresses
the potential need for visual 
attenuation in Room 2160.

Plan, Elevation and Section of attenuation installation.

Experiential renders of assembly design



Relocation of entry door to PF2160 from eroded corner to 
side corridor. The existing design created a crushing hazard 
behind the door. To maintain intention of the assembly, relo-
cation was the preferred option by Team Interesting Design.

Addition of steel support members at corner and edges 
of eroded corner of PF 2160. A vertical support at the 
corner and supports in the walls at the ends allows for a 
transfer of load from the original glass-bearing method to 
a structural column support. 

Modification of support bars. Changing 
from welded rebar to an aluminum 
member increases strength and rigidity. 
In addition, support bars run from sup-
port column to support column, connect-
ing all fins on a face, as opposed to 
requiring drilling through the glass and 
connecting small groups .

Change of material. Modifying the fin material from steel to 
aluminum reduces weight and thickness of the fins. Team 
Interesting Design approved modification of material, as the 
materiality was not a critical component of their original 
design.

Ethereum
by
Team Interesting 
Design

revisions to Ethereum design by Team Interesting Design to better facilitate assembly.

Scale model of Ethereum design at eroded corner of PF2160.


