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Class Overview
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Housekeeping

http://bit.ly/slack-gsdai
https://docs.conda.io/projects/conda/en/latest/user-guide/install/
https://docs.conda.io/projects/conda/en/latest/user-guide/install/
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History of Computation in Design, Stanislas Chaillou (2019)

2. Feedback Results

• Data availability |

• Key metrics | 

• Feature fit | 

• Workflow compatibility | 

• UXR Process |

AI in Architecture: History
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Walter Gropius, Modular Bauhaus (1923) from Bauhaus Archive
Le Corbusier, Le Modular (1945) from Foundation Le Corbusier

AI in Architecture: History (1) Modularity 1930-1960
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https://www.bauhaus.de/en/
http://www.fondationlecorbusier.fr/corbuweb/morpheus.aspx?sysId=13&IrisObjectId=7837&sysLanguage=en-en&itemPos=82&itemCount=215&sysParentId=65&sysParentName=home


AI in Architecture: History (2) Shape Grammar 1960-1990

http://www.mit.edu/~tknight/IJDC/page_introduction.htm


CAD (1976) Masanori Nagashima at MIT Architecture Machine Group
from AI & Architecture

AI in Architecture: History (2) CAD 1960-1990
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http://stanislaschaillou.com/arsenal/vtour/tour_eng.html


Grasshopper view (Left)
Example of Parametric design from Las Paraguas (Right)

AI in Architecture: History (3) Paramatricism 1990-2010

http://infinitywashere.blogspot.com/2015/04/paraguas.html


Ai in Architecture: Historical Perspectives (2019)
Stanislas Chaillou
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AI in Architecture: History (4) Artificial Intelligence 2010-



What is AI?
from Datamation and Edureka
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AI in Architecture: What is AI?

https://www.datamation.com/artificial-intelligence/what-is-artificial-intelligence.html
https://www.edureka.co/blog/artificial-intelligence-in-healthcare/


Types of AI
https://www.javatpoint.com/types-of-artificial-intelligence

AI in Architecture: What is AI?

https://www.javatpoint.com/types-of-artificial-intelligence


AI / ML / DL / NN
https://www.ibm.com/cloud/blog/ai-vs-machine-learning-vs-deep-le

arning-vs-neural-networks

AI in Architecture: AI / DL / ML / NN

https://www.ibm.com/cloud/blog/ai-vs-machine-learning-vs-deep-learning-vs-neural-networks
https://www.ibm.com/cloud/blog/ai-vs-machine-learning-vs-deep-learning-vs-neural-networks


AI in Architecture, Design & Urban Environment (2020)
Lab for Design Technologies

Prof. Andrew Witt, Gia Jung, Claire Djang
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AI in Design
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AI in Architecture: What is AI?

AI revealed: Introduction to Artificial Intelligence
from FAIR (Facebook AI Research)

https://docs.google.com/file/d/12uZnXdmKpsWQSTR7A9D5BYnmTvn6cGQL/preview
https://tech.fb.com/ai-revealed-introduction-to-ai/
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AI in Architecture: What is AI?

AI revealed: Introduction to Artificial Intelligence
from FAIR (Facebook AI Research)

Go To:

https://tech.fb.com/ai-revealed-introduction-to-ai/

https://docs.google.com/file/d/12uZnXdmKpsWQSTR7A9D5BYnmTvn6cGQL/preview
https://tech.fb.com/ai-revealed-introduction-to-ai/
https://tech.fb.com/ai-revealed-introduction-to-ai/


Machine Learning, Explained
from FAIR (Facebook AI Research)
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AI in Architecture: What is AI?

https://www.facebook.com/watch/?v=10154673882797200
https://docs.google.com/file/d/1iN6Q25SVmTdX-QJZiVmCLZrjrH-N9ANz/preview


Machine Learning, Explained
from FAIR (Facebook AI Research)
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AI in Architecture: What is AI?

Go To:

https://tech.fb.com/video/machine-learning-explained
/ 

https://www.facebook.com/watch/?v=10154673882797200
https://docs.google.com/file/d/1iN6Q25SVmTdX-QJZiVmCLZrjrH-N9ANz/preview
https://tech.fb.com/video/machine-learning-explained/
https://tech.fb.com/video/machine-learning-explained/
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Disciplinary Potential of AI in Architecture Professional Potential of AI in Architecture
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The AI-Art Gold Rush is Here, The Atlantic (2019)
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Memories of Passerby, Mario Klingemann (2019)
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AI-Supported Portraits, Mario Klingemann (2019)
Mario-Klingemann-supported Portraits, AI (2019) ?
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Delirious Facade by Lamas (2019)
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Delirious Facade by Lamas (2019)
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Convergence and Stability of GAN Training by Mescheder at Max Planck Institute (2017-8)

https://avg.is.tuebingen.mpg.de/research_projects/convergence-and-stability-of-gan-training



Latent Walk around the City by Refik Anadol (2019)

https://twitter.com/refikanadol/status/1165885055278862337?lang=en



Latent Walk around the City by Refik Anadol (2019)

https://twitter.com/refikanadol/status/1165885055278862337?lang=en
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Disciplinary Potential of AI in Architecture Professional Potential of AI in Architecture



Finch3D (2018)

AI in Architecture: History (4) Artificial Intelligence - Generative Design



Autodesk, What is Generative Design? (2019)

AI in Architecture: History (4) Artificial Intelligence - Generative Design

https://docs.google.com/file/d/1Qem7Ieq9xZ0mJi8TLuAKUOyI0p-SsBBt/preview


Autodesk, What is Generative Design? (2019)

AI in Architecture: History (4) Artificial Intelligence - Generative Design

https://docs.google.com/file/d/10-FKPlRWNN2efCLkr1nZl8WUjiTb1VHr/preview


Autodesk, What is Generative Design? (2019)

AI in Architecture: History (4) Artificial Intelligence - Generative Design
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Autodesk, What is Generative Design? (2019)

AI in Architecture: History (4) Artificial Intelligence - Generative Design
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AI in Architecture, Design & Urban Environment (2020)
Lab for Design Technologies

Prof. Andrew Witt, Gia Jung, Claire Djang
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Deep Learning in Design



Example Projects

“Beaux-Art Latent Space Visualization” (unpublished)
by Andrew Witt, Gia Jung, Claire Djang, Lab for Design Technologies, Harvard University 

“Automatic Affinities” https://automaticaffinities.net by Gia Jung

“Architecture of the 90%” https://towardsdatascience.com/ai-architecture-f9d78c6958e0 by Stanislas Chaillou

“Landscape of Emotions” https://www.evpeng.com/projects/landscape-of-emotions by Shiyi Peng

Teachable Machine https://teachablemachine.withgoogle.com/train/image by Google 

https://automaticaffinities.net
https://towardsdatascience.com/ai-architecture-f9d78c6958e0
https://www.evpeng.com/projects/landscape-of-emotions
https://teachablemachine.withgoogle.com/train/image
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“Beaux-art Latent Walk” (2020)
Lab for Design Technologies

Prof. Andrew Witt, Gia Jung, Claire Djang

Focus Project: Beaux-art Latent Space Visualization

https://docs.google.com/file/d/1pW0rnjHRx4HeUCladF0mDwaZfhszrQUi/preview


(Data) Data Mining
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang
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Data
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Data



(Data) Mapping Data
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang

https://docs.google.com/file/d/1sNS_dpFicegK073sDzZAuE957LRRnngG/preview


(Data) Mapping Data
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang

https://docs.google.com/file/d/1sNS_dpFicegK073sDzZAuE957LRRnngG/preview


(Data) Data Mining

51

Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang



(Model) Training Neural Net
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang



(Data) Mapping Data
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang



(Model) Generation & Latent Space
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Beaux-Art AI (2020)
Lab for Design Technologies, Harvard University

Prof. Andrew Witt, Gia Jung, Claire Djang

https://docs.google.com/file/d/1pW0rnjHRx4HeUCladF0mDwaZfhszrQUi/preview
https://docs.google.com/file/d/1pCMe3Q7U0lwGk8nlJxRzj4ck4oB_XYM_/preview
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Data Model

https://docs.google.com/file/d/1HirjjDGcufXLxer9ZyCZf1FqQjs6rb41/preview


Data Model Project

https://docs.google.com/file/d/1HirjjDGcufXLxer9ZyCZf1FqQjs6rb41/preview
https://docs.google.com/file/d/1pW0rnjHRx4HeUCladF0mDwaZfhszrQUi/preview


Example Projects
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by Andrew Witt, Gia Jung, Claire Djang, Lab for Design Technologies, Harvard University 

“Automatic Affinities” https://automaticaffinities.net by Gia Jung
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Automatic Affinities, Gia Jung (2020)

Example Project: “Automatic Affinities”
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● Human-Computer interaction 
in AI Tools in Design Process

● How to integrate ML in design 
process: data curation, model 
curation, presentation

● What new aesthetics of urban 
figures arise out of trained 
neural net

● ...

Data Model Project
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GSD M.Arch I Thesis, Stanislas Chaillou (2019)

AI in Architecture: History (4) Artificial Intelligence - Generative Modeling: 
GAN
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StyleGAN Results 
Manipulation

https://youtu.be/yzd_boFDPp4

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)

https://youtu.be/yzd_boFDPp4


DCGan

Training

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



def make_generator_model():
    model = tf.keras.Sequential()
    model.add(layers.Dense(8*8*512, use_bias=False, input_shape=(100,)))
    model.add(layers.BatchNormalization())
    model.add(layers.ReLU())

    model.add(layers.Reshape((8, 8, 512)))
    assert model.output_shape == (None, 8, 8, 512)

    model.add(layers.Conv2DTranspose(256, (5, 5), strides=(2, 2), padding='same', use_bias=False))
    assert model.output_shape == (None, 16, 16, 256)
    model.add(layers.BatchNormalization())
    model.add(layers.ReLU())

    model.add(layers.Conv2DTranspose(128, (5, 5), strides=(2, 2), padding='same', use_bias=False))
    assert model.output_shape == (None, 32, 32, 128)
    model.add(layers.BatchNormalization())
    model.add(layers.ReLU())

    model.add(layers.Conv2DTranspose(64, (5, 5), strides=(2, 2), padding='same', use_bias=False))
    assert model.output_shape == (None, 64, 64, 64)
    model.add(layers.BatchNormalization())
    model.add(layers.ReLU())

    model.add(layers.Conv2DTranspose(3, (5, 5), strides=(2, 2), padding='same', use_bias=False, activation='tanh'))
    assert model.output_shape == (None, 128, 128, 3)

    return model

Training

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



Selected 
Results

DCGan

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



Results ManipulationDCGan

noise = z - 0.35 * tf.random.normal([1, 100])    smaller variations

noise = z + 0.8 * tf.random.normal([1, 100])    larger variations

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



Results ManipulationDCGan

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



Results ManipulationDCGan

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)
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Data Model

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)Kaggle WikiArt Dataset
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Data Model So-what



Results ManipulationStyleGan

https://youtu.be/zUR3gM6EqNo

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)

https://youtu.be/zUR3gM6EqNo


StyleGAN Results 
Evaluation

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)



StyleGAN Results 
Manipulation

https://youtu.be/yzd_boFDPp4

The Landscape of Emotions by Shiyi Peng MDes’20 (2020)

https://youtu.be/yzd_boFDPp4
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Data Model So-what



Example Projects

“Beaux-Art Latent Space Visualization” (unpublished)
by Andrew Witt, Gia Jung, Claire Djang, Lab for Design Technologies, Harvard University 
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“Architecture of the 90%” https://towardsdatascience.com/ai-architecture-f9d78c6958e0 by Stanislas Chaillou

“Landscape of Emotions” https://www.evpeng.com/projects/landscape-of-emotions by Shiyi Peng

Teachable Machine https://teachablemachine.withgoogle.com/train/image by Google 
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