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Architecture is not merely the construction of edifices but the crafting of environments that

resonate well with the human experience (Alexander, C. et al., 1977).
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Swarm Robots

Swarm Robots- Retrieved from https://www.wsj.com/articles/harvard-scientists-devise-robot-swarm-that-can-work-together-1408039261 )




1- What are the key design parameters to achieve spatial flexibility in architectural layout design?

2- What are the most optimal strategies and technological frameworks to efficiently
integrate swarm robotics into architectural workflows, which allows for the creation of
autonomous layouts that continuously respond to user preferences and evolving spatial
requirements?

3- What are the necessary steps to prototype a sample scenario of a robotic swarm

configuring a flexible architectural layout?
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@) Utilizing Swarm Robotics for Spatial Flexibility in Architecture

Research Objective
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A system that focuses on user needs to promote productivity and performance and minimize errors (Norman & Draper, 1986)
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1- Operational Elements 2-Modular Systems 3-Arrangement of Spaces 4-Erasing Programs

Operational elements like sliding walls, partitions, doors, and windows create spatial flexibility. Retrieved from
https://www.researchgate.net/publication/264177780_On_Flexibility_in_Architecture_Focused_on_the_Contradiction_in_Designing_Flexible_Space_and_Its_Design_Proposition 15
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Transparency Equal Views and Access Polyvalency
Open Plan Steps Partition Walls
Glass

Glass Non-fixed Furniture

Strategies for design of innovative spaces. Own work created with the assistance of DALL-E 2 17
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Quarter of Circle Arcs
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Input Output

Input Output
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Creating the circular grid and defining program zones Robots designed as quarter circle arcs with different heights which
with circles carry light wood and Shoji paper panels.
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B8 Depth: 1
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Space Syntax possible depth options and clustering of programs




Biomimetics and Physicomimetics

Flocking

Separation Alignment Cohesion




Swarm Algorithms
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Input Output

Layout Generation with a Centralized Control Method

Python Simulation Setup

A, Figure 1
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Layout Generation with a De-centralized Control Method 1
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§% Curve and Tangent Visualization
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Layout Generation with a De-centralized Control Method 2
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1- What are the key design parameters to achieve spatial flexibility in architectural layout design?

2- What are the most optimal strategies and technological frameworks to efficiently integrate swarm robotics into
architectural workflows, which allows for the creation of autonomous layouts that continuously respond to user preferences

and evolving spatial requirements?

3- What are the necessary steps to prototype a sample scenario of a robotic swarm configuring a flexible architectural layout?




Prototyping a team of robots

Impact of the presence of swarm
robots on human interaction with
and perception of the space

Environmental impact

. . To help people with limited mobility.

Developing a user interface

Enhancing the accuracy of Establishing frameworks
robotic behaviour in real- for collaboration between
world scenarios architects, roboticists, and
computer scientists

Methods for long term maintenance
and reliability of such systems
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1-User well-being

2-Circularity of the design

3- Reducing environmental impact
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Own Work created using DALL
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