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Concept Investigation
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State of the Art Analysis
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Concept Statement

Conceptual design of a PERFORMATIVE, ENVIRONMENT-RESPONSIVE

ORIGAMI-INSPIRED MODULAR STRUCTURE

able to change its DEGREE OF OPENNESS by adjusting its spatial
configuration in RESPONSE TO ENVIRONMENTAL PARAMETERS
VARIATIONS (like lightning, noise and temperature), all recorded by a
NETWORK OF EMBEDDED MICRO-SENSORS
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Geometry Definition
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Configuration
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Kinematic Analysis
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Physical Features
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STABILITY
ANALYSIS IN
MATLAB

Stability analysis

PHYSICAL
TEST-MODEL

Deployment analysis,
manual actuation
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Prototyping

DIGITAL MODEL
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Final Prototype
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Concluding remarks

An environment-responsive, deployable origami-inspired structure has been
proposed for smart building skins.

The folding structure is composed by rigid panels connected to each other
through hinge-like connectors.

The overall degree of openness is adjusted in response to variations of
environmental parameters, recorded by a network of embedded sensors.
The geometry of the origami is selected so as the deployment can be induced at
some key points that only slide along a linear axis.

By tuning the properties of the panels, the solution can be adopted as a shading
or light refraction system, to improve the comfort of the building interiors.
Digital prototyping and small-scale models have been used to show the
effectiveness of the solution.
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