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DEVELOPRPING A COMPUTATIONAL DESIGN APPROACH FOR INTECRATING
. SPATIAL EXPERIENCE INTO DESIGN

COAL @

. WAYS TO INTECRATE SOFT ROBOTICS INTO AN ARCHITECTURAL
DESIGN APPROACH
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“The future of architecture will be soft and hairy.”” - Salvador Dali

w;~ “In listening to me, Le Corbusier had the look of one who had swallowed gal
The OCk‘CISIOﬂ was a self-reported conversation that the ubiquitous surrealist artist had with that other unavoidable fi igure,
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“Soft robotics is a general term that covers all types of active and reactive compliant systems ranging
from soft actuators, soft stretchable sensors, soft energy harvesting, and even soft electronics. These ma-
chines are largely constructed from soft materials (e.g. silicone) and most commonly powered by flow of

fluids (e.g. air and liquid).”
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SOFT ROBOTIC SYSTEM FOR SPATIAL DEFORMATION
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INFLATABLE ARCHITECTURAL BODY CHICO MACMURTRIE
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CHICO MACMURTRIE

INFLATABLE ARCHITECTURAL BODY

15

f0 botlc T U D I f [F)em Umﬁsuv of Technology
Ity hitect
building eIt e



LATTICE DEFORMATION

I'O b Ot IC 4 Delft University of Technology
bilding TUDelft Sizss

16



ESTABLISHING A FEEDBACIKK LOOIP

DESICNING CIRCULATION

SENSOR _
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LAYERS OF SPATIAL HYBRIDITY

1. MATERIAL INTELLICENCE

. RESPONSIVE

3. IMMERSIVE

L. INTERACTIVEE
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WORKSHOR - CIRCULAR WOOD PAVILION

3D MODEL
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STRUCTURAL ANALYSIS
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CURVILINEAR WOODEN BEAMS
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INTERVENTION

NEW MEDIA ART AND TECHNOLOGCY
EXMHIBITION SPACLE
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DICITAL ART
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VIDEO CAMES
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/NEW MEDIA ARTS AND TECHNOLOGY
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COMPUTER ROBOTICS
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FUNCTION REQUIREMENTS
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ADJIACENCY DIACRAM

//// ARTISTS RESIDENCE
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FORM DEVELOPMENT
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VORONOI
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STER 2 : CREATING VORONOI CELLS
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STER 3 : CREATING VORONOI CELL CLUSTERS
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VORONOI SCALLE DIFFERENTIATION




@ FUNCTION DISTRIBUTION

BUILDING SCALE @

@ CIRCULATION
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COMPUTATIONAL FRAMEWORIK

Functional areas and heights Rate all proximity situations
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EXHIBITION SPACE
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EXHIBITION SPACE
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@ ROBOT INTECRATION

EXPERIENCE SCALE @

@ MATERIALIZATION STRATEGY
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OCT DESIEGN MUSEUM STUDIO PEI-ZIHU

Goal:
The goal was to create a space that is surreal to the subject matter but also transcenden-

tal in surrounding and feeling. The design of the interior relies on a continuous white curving
surface that casts no shadows and has no depth.
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LOUISIANA STATE MUSEUM AND SPORTS HALL OF FAME

FORMATION OF A “KNOT"
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SOCIAL INTERACTION

fObOtIC I f Deift Um»'/eAvsclvcl Technology
HEGH Faculf hitect
building TUDelft Zuiiass

79



SOCIAL INTERACTION
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MATERIALIZATION

MODULAR

DYNAMIC
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HUMAN BUILDING INTERACTION
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USE SOFT ROBOTICS TO ENHANCE AND ORPTIMIZE SPPATIAL USER EXPERIENCES
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AT INTECRATION

Infrared Sensor >>

A

Human Movement

v

Camera >> ‘5?3
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PoseNet Identification

COOCLE'S VISION APT

Plotting rea Dynamic Crowd

|
>> time position >> control in real time

in Digital Twin Altering the soft
robot movements
based on the lo-

cation

The guide for "Sessions" - https://github.com/intel-iot-devkit/smart-video-
workshop
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WEARABLES
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LIGHTING INTECRATION
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MATERIALIZATION REFERENCE

HIDDE MANDERS - CRADUATION
https://repository.tudelft.nl/islandora/object/uuid%3A922eaac4-c1f7-4106-836a-d1fa614d6c56

MARCO CALLI - CRADUATION
https://repository.tudelft.nl/islandora/object/uuid%3A25f7cc18-7400-4c65-0205-15530982d504
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RAISED FLOOR SYSTEM

DISASSEMBLE FLOOR SYSTEM FOR WIRING O ROBOTS

DISASSEMBLE FLOOR SYSTEM FOR WIRING OF ROBOTS
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FLOOR DIFFUSER
RAISED FLOOR
SUPPLY PLENUM
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ASSEMBLY
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ARTIFICIAL INTELLICENCLE

FLEXING ROOM - AXEL KILLIAN
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HYPERBODY MUSCLE TOWER I
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SENSORS

PASSIVE INFRARED SENSOR

PROXIMITY SENSOIR PRESSURE VALVE

Reference : Flexing room, Axel Killian
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LIQUID PRINTED PNEUMATICS TRPE

RAPID LTQUID PRINTING TECHNIQUE - STLLTCONE

NODE
A
Air Intake End Plug
\
3D Printed N
TPU Center ntertocking
Clips to hold the tube
Radial
End Plug
Adhesive \ Axial
Air supply
N\ s
Air Intake
RBrobotjc 3 TELESCOPIC MODULE OF A LIMB
bUIldmg TU Delft 2 e Bk Erronment Reference: https:/www.frontiersin.org/articles/10.3389/frobt.2016.00080/full 105



SOFT ROBOT BEHAVIOUR

STRENCGTH WITH AND WITHOUT ENDOSKELETON SOFT LINEAR ACTUATOR SYSTEM ACTUATED USING PRESSURIZED AIR
Reference: https:/www.frontiersin.org/articles/10.3389/frobt.2016.00080/full Reference: https:/www.frontiersin.org/articles/10.3389/frobt.2018.00084/full
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CLIMATL
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CLIMATE ZONES D SYSTEM VENTILATION

CLOSED OPPEN SIPACES
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ACTIVE COOLING AND HEATING
ATES SYSTEM
AQUIFIER THERMAL ENERGY STORAGE

Reference : Dutch ATES
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COOLING DURING SUMMLER
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TYPE D MECHHANICAL VENTILATSIEI
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Central
ventilation unit
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RESTORING
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INTERACTIVE MEDIA FACADE
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BRICH MASONARY

MESH MEDIA FACADE

MI10 BOLTS

350 MM WOODEN BEAM

https:/www.archdaily.com/148961/nyc-port-authority-bus-termi-
nal-gkd-metal-fabrics

v;R'TlFAL STEEL SECTION
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POWER
BUILDING INTECRATED PHOTOVOLTAICS (BIPV)




REFLECTION
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FORM DEVELOPMENT INTECRATION HANGCING VS FLOOR FIXED
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REDUCING THE HARDWARE IS KEY TO BEING ABLE TO INTECGRATE IT PUBLICLY

ETHICAL REPURCUSSIONS OF DATA COLLECTION

n FUTURE APPLICATIONS SUCH AS CROWD CONTROL

RESEARCH POTENTIAL WITH RESPECT TO HUMAN BEHAVIOUR
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