
- learning algorithm.

Using Neural Networks to Inform Architectural Design

Introduction

Recent advancements in artificial intelligence and deep 

learning have created opportunities for design 

experimentation through the use of neural networks. 

Deep learning algorithms are meant to mimic the 

structure and function of the human brain and are 

constructed using neural networks. These neural 

networks can be fed data to produce outputs. 

This project experimented with neural networks to 

generate a variety of visual compositions. The 2D visual 

compositions produced were then used to inform 3D 

architectural designs.
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Experimentation with CNN 

Library Wall Relief

- A Convolutional Neural Network (CNN) is a deep 

learning algorithm.

- A content image and a style image can be inputted into 

the algorithm in order to create a new composition as 

demonstrated below.

Content                                            Style                                                Result
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Neural Network Pool

- Using a CNN, we generated several conceptual pool 

compositions.

Left: CNN generated composition Right: Final rendered pool

- One composition was selected to inform the design of our 

pool. Rhino 3D was used to model the pool and Zbrush was 

used to generate the planted landscape.
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Content                                                        Style                                    Result

- A robotic relief project to be installed at a new Community 

Center and Library demonstrates the real-world impacts that 

neural networks can have on design.

- Curated by Penn faculty members Andrew Saunders, Robert 

Stuart-Smith, and Scott Erdy, this installation uses 

geometries generated via deep learning neural networks to 

inform its design.

Sample portion of wall relief

Rendered library wall relief


