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Machine Learning



Rule: Y =2X-1

Input X= 4

OutputY= ?
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Input: image Output: Assign image to one of a
fixed set of categories

cat




def classify_image(image):
return class label
Unlike e.g. sorting a list of numbers,

no obvious way to hard-code the algorithm for
recognizing a cat, or other classes.
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What the computer sees

An image is just a big grid of

between [0, 255]:

e.g.800x 600x 3 (3
channels RGB)

numbers



This image
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All pixels change when
the camera moves!



Maine Coon Ragdoll American Shorthair
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This image Pixabay License This image is CCO public domain This image is CCO public domain




This image is CC01.0 This image is CC01.0



This image is CC01.0 This image is CC01.0 This image is CC01.0 This image is CC01.0



isi This image by Tom Thai
This image by Umberto Salvagnin This image by Umberto Salvagnin This image by sare bear

- CC-BY 2.0
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This image by jonsson

This image is CC0 1.0 This image is CC0 1.0 CC-BY 2.0



1. Collect a dataset of images and labels
2. Use Machine Learning to train a classifier
3.  Evaluate the classifier on new images

def train(images, labels):

# Machine learning! airplane =
return model
automoblle'
bird
def predict(model, test_images): t
# Use model to predict labels ca
return test_labels deer

Example Training Set

arat ] )
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Rule-based Approach

Input

v
Rule:

if

(Ais true)

then

(do B)

\

Output

Machine Learning Approach

Data

\

(Rule)

D

New Input New Output



Artificial Intelligence

Deep
Learning

Rule-based
system ...

LR or
Tree-based
models ...

CNN, RNN,
LSTM ...




Classification

Q Cats

SUPERVISED LEARNING
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Regression
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Implementing Machine Learning in GH (Lunchbox)
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Linear Regression

Multivariate Linear Regression

Gaussian Mixture

K-Means Clustering

Codify Data
Kernel SVM Tester

Naive Bayes Classification Tester

Neural Network Testing

Load Saved Model

LunchBoxML

Grasshopper components that expose general-purpose ML solvers
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Logistic Regression

Nonlinear Regression

Hidden Markov Model

Restricted Boltzmann Machine

Confusion Matrix Properties
Kernel SVM Trainer

Naive Bayes Classification Trainer

Neural Network Trainer

Data to Test

Training Data

Supervised Learning

Output |) ------".) Result

LunchBoxML

Column A Column B Column C
Value... Value... Value...
Value... Value... Value...
Value... Value... Value...

proving ground



Implementing Machine Learning in GH (Lunchbox)
Regression Tools

Liner Not Liner

Height and Weight Age and Weight

Demo:
https://www.lynda.com/Grasshopper-tutorials/Introduction-machine-learning/797729/2800195-4.html|
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Implementing Machine Learning in GH (Lunchbox)
Clustering Tools

Demo :https://www.lynda.com/Grasshopper-tutorials/Introduction-machine-learning/797729/2800195-4.html|



Implementing Machine Learning in GH (Lunchbox)
Clustering Tools

Group = 3 Group = 4 Groug = 5 Group = 6

Group = 7 Group = B Group = 9 Group = 10

Group = 11 Group = 12 Group = 13 Group = 14




Implementing Machine Learning in GH (Lunchbox)
Feature Detection

Point scan data (stone work) Gaussian mixture (sorted attributes)

Image: https://provingground.io/2018/10/29/aec-tech-2018-lunchboxml-workshop-examples/



Implementing Machine Learning in GH (Lunchbox)

Classification Tools: Neural Network

Hidden Layers
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Implementing Machine Learning in GH (Lunchbox)
Classification Tools: Neural Network
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Generative Al






Generative Adversarial Networks (GANs) - 2014

Random

L |

Training set 4 ‘

Generator

....
e

Discriminator\

’->Real

a

Fake image

LFake



Generative Adversarial Networks (GANs) - 2014

® lan Goodfellow y
ﬁ? y @goodfellow_ian

4.5 years of GAN progress on face generation.
arxiv.org/abs/1406.2661 arxiv.org/abs/1511.06434
arxiv.org/abs/1606.07536 arxiv.org/abs/1710.10196
arxiv.org/abs/1812.04948

7:40 PM - Jan 14, 2019 ©)



“ThisXdoesnotexist” - 2018




“ThisXdoesnotexist” - 2018




“ThisXdoesnotexist” - 2018

http://thismapdoesnotexist.com/



“ThisXdoesnotexist” - 2018




“ThisXdoesnotexist” - 2018




ArchiGAN- 2019

Bedroom Cormidor Kitchen

Closet

Cormidor Kitchen
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ArchiGAN- 2019
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Text to Image: 2021 Jan

Al-generated images:

Input Text:
“An armchair in

shape of an avocado”




Text to Image: 2021 Jan
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Input Text:
“A snail made of

Sharp”




Text to Image: 2021 Jan

Input Text:
“A stained glass

window with an
image of a blue
strawberry”

Al-generated imageS'

R

A

0% PN S

] B
’J"?_’:IT\’(”\(\
bl 2/ ||

__m("

] _,41-"&:-" A




Text to Image: 2021 Jan

Al-generated images:

Input Text: i
“A living room with

two white armchairs
and a painting of the
colosseum. The

painting is mounted

S
above a modern - | .
fireplace.” Ss—_ =5 | —
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Generative Al
Visual Applications



“Al, like electricity, is a General-purpose technology.”
by Dr. Andrew Ng (Founder & CEO of DeeplLearning.Al)



Al Tools for Visual
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B\ Midjourney @ ChatGPT



Visual Tools

B Conceptual architecture sketch of "Fog Loom" at Kitsilano Pool, B> =
Vancouver waterfront. A cedar rib pavilion frames drifting vertical
ribbons of fog, like woven threads of vapor. Five people interact with

1 . Conceptuallzatlon hanging handles, releasing mist that forms ephemeral curtains. The
pavilion sits beside the outdoor pool, with views of the ocean and
Text-to-lmage (T2|) North Shore mountains in the background. Atmosphere: semi-public

wellness ritual, silhouettes partially obscured in fog, sunlight cutting
through mist, reflections on water. Expressive architectural sketch

style, loose ink lines with soft watercolor washes, focus on fog

gradients, user choreography, and integration with the coastal pool

site. ©

Imagine

Help us improve V7

| like this image
| don't like this image

I'm neutral on this image

O

Creation Actions

Vary Subtle Strong
Upscale Subtle Creative
More

Image Style Prompt

Animate Image

Auto Low Motion High

g\z Midjourney



Visual Tools

1. Conceptualization = \ ” &
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Visual Tools

1. Conceptualization
Text-to-lmage (T2l)
Sketch-to-Image (S2I)
Contextual Image Editing
Aesthetic Style Transfer
Interactive Real-Time Rendering
2. Assisting Workflow
Drawing/Diagrammatic Style Reference
Generate 2D Assets (Material, Entourage)
3. High-Fidelity Rendering
Conversational Image Refinement

Semantic Material Adjustment

Atmospheric Control
Upscaling and Enhancement

Post-Processing

With ControlNet



Visual Tools

1. Conceptualization

Sketch-to-Image (S2I)

A photorealistic architectural rendering of a modern, terraced residential complex
situated on a gentle slope, as depicted in the provided sketch. The buildings feature
clean lines, expansive glass windows, and warm, light-colored concrete facades with
wooden accents on the balconies and eaves. Each unit has a private balcony or terrace
with lush, minimalist plantings. The scene is set during a clear, warm afternoon with
soft, natural light, creating a serene and inviting atmosphere. Show a paved pathway
leading along the front of the complex, with some subtle landscaping like low shrubs
and small trees to enhance the setting. Emphasize the harmony between the
contemporary design and the natural slope of the land.

’o .
Gemini

9

Nano
Banana



Visual Tools

1. Conceptualization

Sketch-to-Image (S2I)

output

"] Stable Diffusion

With ControlNet



Visual Tools

1. Conceptualization
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Visual Tools

1. Conceptualization

Aesthetic Style Transfer
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Visual Tools

1. Conceptualization
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With ControlNet
SWA Al Fellowship. Shi Chen, Yaxin Cao, Wenjing Fang & Yeqing “derry” Shang



Visual Tools

1. Conceptualization

Interactive Real-Time Rendering

perspective, futurist commercial
building, glass facade, Zaha Hadid

Touch Designer
+ Stream Diffusion



Visual Tools

B Section drawing of fog pavilion at Kits Pool, with temperature and >
humidity gradients illustrated as soft color fields. Silhouettes inside
fog zone partially obscured, condensation drips shown on surfaces.

Expressive architectural section with watercolor atmospherics,

minimal linework for structure. o

Imagine = & Q O

Section drawing of fog pavilion at Kits
Pool, with temperature and humidity
gradients illustrated as soft color
fields. Silhouettes inside fog zone
partially obscured, condensation

2. ASSiSting WOI‘kﬂ.OW : Help us improve V7

| like this image

Drawing/Diagrammatic Style Reference 5 (. I don'tlike this image

I'm neutral on this image

O

Creation Actions

\'1a% Subtle Strong

Upscale Subtle Creative

More

Use Image Style Prompt

Animate Image

Auto Low Motion h
\ Midjourney
KA



Visual Tools

Exploded axonometric diagram of a fog pavilion. Components: cedar 2
rib frame, PTFE mesh baffles, fog atomizers with water manifold,
sloped deck with drainage to bioswale. Simple sketch style with

selective watercolor highlights, annotated assembly details. ©

Imagine & Q O

Exploded axonometric diagram of
a fog pavilion. Comg s: cedar
rib frame, PTFE mesh baffles, fog
atomizers with water manifold,
sloped deck with drainage to
bioswale. Simple sketch style with

2. Assisting Workflow S | % Help us improve V7

| like this image
Drawing/Diagrammatic Style Reference

I'm neutral on this image

Anim




Visual Tools

e
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e
Fluffy Sréyelwith Well-rounded
shapes and pastel8allstyle colors

2. Assisting Workflow

Generate 2D Assets (Material, Entourage)

Al Generated Environment Assets | Midjourney v.4 | Etlenne Badla

B\ Midjourney
KA



Visual Tools

2. Assisting Workflow

Generate 2D Assets (Material, Entourage)

;\-B; Midjourney



Visual Tools

2. Assisting Workflow

Generate 2D Assets (Material, Entourage)

k Creek

D\ Midjourney
A



Visual Tools

3. High-Fidelity Rendering

Conversational Image Refinement

Original Image




Visual Tools

'ﬁﬂu‘i e i 10 Subrel
-

3. High-Fidelity Rendering

Conversational Image Refinement

Inpainting

2}1 Midjourney



Visual Tools

3. High-Fidelity Rendering

Semantic Material Adjustment




Visual Tools

3. High-Fidelity Rendering

Semantic Material Adjustment




Visual Tools

3. High-Fidelity Rendering

Atmospheric Control

Evolvelab Veras for Revit



Visual Tools

B Evolvel AB Veras | v0.4.00 = - m] X
Creativity Strength 100
1
Style Strength 55
: .
whdth 1344
Number of Renderings 4

Is Interior
Turbe Nature

Atmospheric

Is Aerial View

glass and concrete house in a forest during
autumn, creek, river

3. High-Fidelity Rendering

Atmospheric Control

Evolvelab Veras for Revit



Visual Tools

3. High-Fidelity Rendering

Upscaling and Enhancement

Stable Diffusion



Visual Tools
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3. High-F

Post-Processing




Visual Tools

3. High-Fidelity Rendering

Post-Processing

% Stable Diffusion



Visual Tools

1. Conceptualization
Text-to-lmage (T2l)
Sketch-to-Image (S2I)
Contextual Image Editing
Aesthetic Style Transfer

Interactive Real-Time Rendering

2. Assisting Workflow

Nano

Drawing/Diagrammatic Style Reference Banana

*
Gemini

Generate 2D Assets (Material, Entourage)
3. High-Fidelity Rendering

Conversational Image Refinement

Semantic Material Adjustment

Atmospheric Control

Upscaling and Enhancement

Post-Processing



T Scroll All Windows

© sample-03.psd @ 106% (make this into a night time scene. dakr streets with lights on the windows., RGB/8) * = i |
Toperties Librarie:

> Generative Layes
Generating with Gemini 2.5 (Nano Banana) +* 3 Generative Layer

rTe . T A & .
';l BN - - Y S Q‘!F 4 e aa S P
L ~ ~ ’ A ‘._l 1% wlgrtcm =

Tip: Quote the exact text you want to change: For
. example, Replace ‘joy' with 'happy'.
-
! Cancel
*

-

BN - |

~ Variations

EANRRALD

»
~

Paths

moeTHOR®
Opacity: -

1 S s DX @A Fi: -

- ] - make this into a ... on the windows.

ST Background
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L
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P 105.65%  (© 2352 px x 1568 px (72 ppi)

Photoshop Beta 2025.09

Credit: Photoshop Training Channel



»

\A;’/ Nano Banana (Google Gemini 2.5) 2025.08



Plan to 3D

' _»J Nano Banana (Google Gemini 2.5)



Node-based: xfigura.ai

S{FIGURA Boards Community Documentation Pricing

Fluid coastal workspace with sculpted
timber, organic forms, light-filled expansive
views.

DESIGN INTELLIGENCE,
WITH CONTROL.

Al-powered 2D & 3D design at your fingertips.

A futuristic building... 3{ Get Started




Beyond Visual



3D Models - Mesh

Texture

X

" A \ Animate
bt
Photo to 3D

Existing Image to 3D

2 W

Click / Drag & Dr¢

Tencent
Hunyuan

~+ Copy

Prompt

Generad

#villain#

Al Model
A/T Pose

Number of Generations

Text to 3D

Meshy 6 Preview <




Beyond Visual

3D Models - Point Cloud

Credit: Immanuel Koh, fine-tuned Text-to-3D diffusion model based on Zaha Hadid Architects’ past projects



Plan Layout

R Finch




FINCH3LD - siep 2

Floor Plate

SPACE TYPES v

REMDENTIAL UNIT Mix v

S m
At I
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PLANS -

STORY HEIGHTS

=

y
2X speed
In real time: 01:08



Plan Layout

ARCHITEC hTUH [S® o2 pans  wmooe | cost T DEMO PROJECT | Above Grade v Sel. Build. v EditMode:| AUTO MANUAL READONLY | XLSD> | CADD | BIM D> |>= @
A UNIT SYSTEM i N — = e - / | (I

—— Split | Trim Plot  Site works = Environment | Topography
System Metric system ~ I I R — \

A UPLOAD SITE

[ Impert Project Lecation
Plot_Demo Project D.dwg
Plot Layer Plot - Parcela v
Building Layer Selec Layer v
Reference Layer Urban Plan. - Urbanis v
Basement Layer Selec Layer v
Topography Layer Selec Layer v
Environment Layer Environment -

Delete Environment ]
North

0-

]

% TARGETS (only for reference)

¥ GFA DEDUCTION COEFICIENTS (ZONING)

¥ EXCLUDED ZONING AREAS

¥ STAIRCASE PARAMETERS

% ADVANCED CONTROLS

¥ MEDIANERA IZQUIERDA

¥ 1 BEDROOM UNIT NET AREAS

v 2 BEDROOM UNIT NET AREAS

Draw your plot or import it from CAD along with the environment

ARCHITECNTURES



Tool Use

MCP



Tool Use

% Good afternoon, ahujasid

How can Claude help you today?
Claude 3.7 Sonnet v & Choose style v 210
¢ O & &)’ A2 Use a project v

MCP + Blender @



Tool Use

Length Elevation Coordinate Slope  Line . . Group Spelling Replace  Category Al Annotations Category  Tag Tag Tag Reference Number & Legend legend Legend

dimension ¥ Ic . Ta Color Fill

CTRL+R

MCP + Revit




Beyond Visual

Tool Use

o Analyze Metrics ~
M Metrics 7
7 o & +
> Unit mix 125
> Function 5977.8 m?

> Unit type 5977.8m? |

v =

MCP + AutoCAD (Upcoming NeuralCAD) ¢4

Credit: Autodesk



Beyond Visual

Tool Use

CPlanes  SetView Display Select Viewportlayout Visibility Transform CurveTools SurfaceTools Solid Tools SubDTools MeshTools RenderTools Drafting NewinV8  Datasmith
@

18T XD O~ NP LSO RTH=«C7908000@ 745,00,

B
i
|
i

*

What’s new?

A

a N ——

create a apartment tower made from volumes. apartment
tower is 40meters high. make the|
+ g e F Claude 3.7 Sonnet v .
[

h)
MCP + Rhino \‘%/

Rhinoceros

Credit: Urban Decoders



Tool Use

MCP + Rhino

|/
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Rhinoceros

% Hello, night owl

Claude 3.7 Sonnet

RhinoMCH
Command:
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2
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Tool Use

MCP + Rhino

Rhinoceros

1] Teth  Dimension  Wanstorm  100IE  Analyze  Wender  vane
type': ‘get_scene_info’, ‘params™ {j)
RhinoMCP: Getting simplified scene info...
RhinoMCP: Simplified scene info collected successhully
RhinoMCP: Response sent successiully
Command:
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve T
k. w Ji ok ko b [E B A . £ o oe
w ook gu & L & B % | sk & 6%
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el Db
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Parallel  Top Front Right
W ind [ Near @ Point @ Mid @8 Cen @ int (JPerp [JTan (] Quad [JKnot @@ Vertex  Project Disable

x 3.64 A.76 4 Meters I Advanced Organic F... Grid Snap Ortho Planar




Tool Use

T EFYRU~Y+RPHEPD

Parallel [~
* M U - Architeciral @ (30)

30 View

Default
4 Floors

+ Cedling Plans (Aschitectural Cedling Plan)

+  Hevations (Building Elevation)

— Sections (Working Section) g0 O %G AR R Rals
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MCP + Grasshopper ; :



Tool Use

File Edit View Display Solution Help o
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MCP + Grasshopper



Tool Use

Add Context

Now | am going to start using natural language inputl

00 Agent Ctrl+]

+ Grasshopper ;



Design the Data Flow

“Design a park
for site X”

|
o

Single-Step Al

AR
a () t

Revieyv Reflect
& ReV|se &|mprove

N S

Customized Iterative Al



Design the Data Flow

External

Design Problem
& Solution

Internal
Design Knowledge
& Experience

Inspiration Creation Reflection Re-Creation Re-Reflection

Design Problem Design Problem Design Problem

Design work New Design work

Design Idea New Design Idea



Design the Data Flow

External

Design Problem
& Solution

Internal
Design Knowledge
& Experience

Inspiration Creation Reflection Re-Creation Re-Reflection

Design Problem

|||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

New Design Idea

Al

Design Problem

||||||||||||||||||||||||||||||||||||||||||||||||||||||||




Design the Data Flow

"Blueprint Al" Workflow

01 02 03 04 05 06 07 08 09

Material
presentation board

Refinements
materials & atmosphere

Elaboration
variations for uploaded sketch

Perspectives
multi-view integration

|
I
I
I
|
1
I
|
|
|
1
|
!
1
|
|
1
|
|
I
|
I
|
|
I
|

Concept Analysis Render POV images Video

text or sketch upload site-aware refined sketches photorealistic image interior & aerial cinematic clip



Design the Data Flow

Data Input for Al-Generated Concept

Blueprint Al Co Device C

Blueprint Al
Your Al Partner for Architectural Design
@I ? ; 4 2 6 7 8

Concept & Site

1. Project Brief
1. Concept Source

Upload Sketch

2. Architectural Programme 4. Site Information

Residential Commercial Institutional Project Type
Renovation Extension
Industrial Recreational Other
Site Address
3. Architectural Style ‘ mphitheatre Park u
Frank Lloyd Wright Mies van der Rohe Santiago Calatrava Shigeru Ban Zaha Hadid Laurie Baker Frank Gehry Site Image
Charles Correa Tadao Ando Daniel Libeskind Le Corbusier Norman Foster Antoni Gaudi Other




Design the Data Flow

Generated Video Clips

*

Student: Karl Lam

025. UBC Arch540. Instructor: Xun Liu

.m« hrswz,
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W
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Design the Data Flow

Blueprint Al

Blueprint Al

Concept

1. Project Brief
1. Concept Source

Generate New Upload Sketch

A 2D Elevation A 3D Form/Massing

LA Device C



Completed

Modern Building Rainy Urban Setting

Q Explore
World Guide @)
;%}—1 Create
@ Worlds
&) Plan Refill credits s e
& 5 Model: Marble 01-plus Seed: 0
> =
O i, ~> " Reuse prompt 1, View world @3
i Modern Building Interior Overlooking City Eomiplstad
World Guide (@)
= Meodel: Marble 01-plus Seed:0
-
R
O i‘ ~ — Reuse prompt 1, View world @
@ Discord
@ Help Older

. @ubcsalaaivisual >
Tuesday, Sep 23 at 2:05 PM Completed




Fine-tune with Selected Data

Data

Input Output




Fine-tune with Selected Data

ChatGPT
With GPTs

®' *
BC Building Code Explainer

By DMFG A&

Expert on the 2024 BC Building Code (BCBC) and National Building Code
of Canada

Detail fire
protection

What are the BCBC How do | determine
code requirements

for building...

Provide a
comprehensive and
up to date guide o...

the size and depth
of foundations an...

measures in mulfi-...



Fine-tune with Selected Data

Moodboard - Chromoly

Created from Moodboard

Ameteor in space

profile Chromoly 2

A peregrine falcon

profile Chromoly (3

A Christmas tree

profile Chromoly

A Christmas Ornament

profile Chromoly 2

B Midjourney
A

Credit: Midjourney Moodboards



Fine-tune with Selected Data
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Beyond Visual
Fine-tune with Selected Data
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R
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|
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SWA Al Fellowship. Shi Chen, Yaxin Cao, Wenjing Fang & Yeqing “derry” Shang



Text Prompt
monochrome, Poli House,
Motherhouse, Single family ’
home, architectural section, TeXt to PO C h e % S
architectural poche, white
background, no human

Students: Zheng Fang, Xuechun'Li
Instructors: Xun Liu, Runjia Tian



Inferred Sections

Sections

Point Cloud

Nurbs Geometry

Mesh Geometry

3D Synthesis

ioning

Serial Sect

Students: Zheng Fang, Xuechun Li

Instructors: Xun Liu, Runjia Tian



elIST U] 8snoH

Students: Zheng Fang, Xuechun Li
Instructors: Xun Liu, Runjia Tian



Selected
Profiles

Inference Result

ControlNet Conditioning

House
Precedent Dataset
1 Motherhouse 1
I _Independent Architecture firun| |
1 e |
House in Leiria
_Aires Mateus
Pl oy Y b o e e bl
1 Poli House 1

—

=

p—

=)

LoRA Model

L= = —H

SBa o

1 _Pezo von Ellrichshausen

Text_Prompt

_monochrome, greyscaley Foll House;,

_______ -

. _Pezo von Ellrichshausen, Single family

1 E
¥ (18]

amedt oo

amedt covenponanct

1130 1

SBE

home, architectural section, architectural
poche, sophisticated architectural
shape, no humans, white background,
simple background, comic

|LAH 0 3

It

SEeE S

]

]

#3 l #4-9 \L

AARMIENY

Weight = 1

" O

Seed: 3327496004

Weight = 0.4

Students: Zheng Fang, Xuechun Li
Instructors: Xun Liu, Runjia Tian



X1

Y1

Motherhouse
& House in Leiria

X2

L

Y2

X3

M
A\

Y3

Students: Zheng Fang, Xuechun Li
Instructors: Xun Liu, Runjia Tian



Text Promp:

M e d TEXTt t0 Urban Fabric

City Plan View

Students: Junling Zhuang, Guanhong Li, Hang Xu, Jintu Xu
Instructors: Runjia Tian, Xun Liu
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300m
3D City Model

 Format3: Barogue Town Texture.[Density 10 City Plan View

Format Strategy Txtual Data Format

Density Description Format

[Concept's Class| , >
Unique identifier| |

[Subject's Class

Density Description,

City Plan View

Sample
Formatl: Barogue Town Texture, Dense,|City Plan View

Format2: Baroque Town Texture, High_density, City Plan View

City Morphological Style,

. Density 8> Density 9-»Density 10-=Density 11 ...

Formatl: | [Natural Lanuage Density] |

Format2: |[Level]_Density

Format3: |Dcnsily_[Acluul Value]

Density Variable

... 5parse » Moderate + Dense = Compact .... 7 Level
£ Levels

... Medium_density-»High_density-»Very High_density ...
Dataset Density

actal range

Depth Render
)

Wwoog

Dataset Pair

Pyihon

2D Depth Map (Image Dataset)

Ground Floor Threshold

Ground Floor (White)

Y.
X City Stvle X City Shyle X City Siyle
Density Y, Density Y, Density Y,

City Plan View,

City Plan View,

City Plan View,

XN Cuty Srvle

Mensity Y,

City Plan View,

X City Style
Densaty Y,

City Plan View,

X Ciry Style
Density Y
City Plan View,

X City Styvle
Density Y,

City Plan View,

X City Style
Density Y,

City Plan View,

X Ciry Siyle
Density Y,
City Plan View,

Labels (Textual Dataset)

Students: Junling Zhuang, Guanhong Li, Hang Xu, Jintu Xu

Instructors: Runjia Tian, Xun Liu



Berlin

Baroque Town Texture,
Density 08,
City Plan View

Baroque Town Texture,
Density_15,
City Plan View

Baroque Town Texture,
Density 22,
City Plan View

Baroque Town Texture,
Density_29,
City Plan View

Lowest Density

Highest Density

Cambridge

Grid American Town Texture,
Density 12,
City Plan View

Grid American Town Texture,
Density 25,
City Plan View

Grid American Town Texture,
Density 38,
City Plan View

Grid American Town Texture,
Density 51,
City Plan View

Lowest Density

Highest Density=

Modern European Town Texture,
Density 15,
City Plan View

Modern European Town Texture,
Density 27,
City Plan View

Modern European Town Texture,
Density 39,
City Plan View

Modern European Town Texture,
Density 51,
City Plan View

Lowest Density

Highest Density>

Students: Junling Zhuang, Guanhong Li, Hang Xu, Jintu Xu
Instructors: Runjia Tian, Xun Liu



HEN <\

Site Conditions Plants Distribution
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Xun Liu, Nandi Yang (SWA), developed for SWA Group
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Training Dataset it
AE

[ & -
gl Lig
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[ET™] g

Local Topo, séil, climate data
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-
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I g S
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Local plants community zones

e e s e = e e e e e e e e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e e e e s e e e e e = e = === = =

Data Preprocessing i

spatial analysis

! DEM/elevation

Synthesized Info

Wetness

Hillshade f

I <
I
| A
[
1

Disturbed Area

Topography
Soil
Climate

Vege map
N I hpe——

Input/Qutput Pairs for Al Trainig!
A

Ground True

Data Postprocessing

3D visualization

Credit: Xun Liu, Nandi Yang (SWA), developed for SWA Group
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TREE:10

@ umb cal

@ Sallae

@ Ceameg/spi - Cer bet MU

GRASS: 13

Ley con
Pen set
Arudon

@ Junacu

@ Wetland MU

@ Scir cal

& Typha spp.

st spi

® Salvir

@ Vencar

@ Foevul

el big

@ California Annual Grassland

SHRUB: 55

® Jug cal-Tall Shrubs MU

@ Mim aur - Tox div MU

@ Ceanothusspp. - Cer bet MU

@ Ceacun-Adefas MU

@ Ceanathusspp. - Ade fas MU
Ade fas.

Ade fas- Arc glan

® defas Sal mal

® pde fas Ade spa

® de spa

® ceacra

® Ceacli

® Ceameg

® Ceaspi

® Opuntiaspp.
Ade fas- Cea cun

@ Adefas- Arcglau

® Aol

Arc glan

Quewis

Ade fas- Cea cra

® Que ber - Ade fas.
Que ber - Cer bet

@ 5al mel - Art cal
@ Eric palm MU

Credit: Xun Liu, Nandi Yang (SWA), developed for SWA Group



Quantitative
Deterministic Controls
Predictable Result
Define & execute procedure

Adaptable Parametric Rules

Qualitative
Indeterminate Outcomes
Unpredictable Response

Train, learn and create

Statistical Model Weights



Inputs

Generation Algorithm

Solution 1

Solution 2

Solution n

Adapted from “Generative Design” by H Bohnacker, J Laub, B GroB, and C Lazzeroni, 2009



Evaluation
Designer/Computer JEEEEEEIE I -

Fine tune

Solution 1

-—> Inputs Generation Algorithm Solution 2

]
|
|
|
|
|
|
|
|
A 4

- ——— - ——————

Solution n

Adapted from “Generative Design” by H Bohnacker, J Laub, B GroB, and C Lazzeroni, 2009



Traditional design

60

Parametric design

Number of levels (N)

ﬁ)

Generative design
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