Architechural / An architecture of connectivity

Researching the complexity of comfort reciprocity within
the built environment



01-12 / Project introduction

Architechural explores the integration of a low-energy sensor network and
evaluative user research within the built environment to achieve interior and

exterior comfort reciprocity.

Roles

Definition of project strategy and vision
Synthesis of secondary research
Consideration of design conditions
Prototype creation and evaluation

Presentation preparation

Course

Advanced Construction

Instructor

Lars Grabner

Tools

Adobe Illustrator
Arduino

Creality Ender 3 Pro
Rhinoceros 3D

Seeed Studio Grove Sensors

Date

Spring 2021



02-12 / Designobjectives

Comfort reciprocity accounts for the relationship between bodily responses
to environment conditions and the conditions experienced within interior and

exterior spaces.

Building typology-agnostic

The integration and application of the sensor network is compatible with all
programmatic elements in both new and existing construction as a way to

achieve environment scale.

Research methodology diversification

Attitudinal and behavioral studies are necessary to collect qualitative and
quantitative data, through both traditional and emerging methodologies, on

how people define and experience comfort.

Multidimensional data construct

Data generated by simultaneous real-time environment monitoring sources
illustrates the need for the application of network science principles as a way

to foster model development and simplify data analysis.
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03-12 / Built environment network ecosystem
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04-12 / Integrated sensor network section



ARCHITECHURAL Sign Out

Urban Conditions Study

Search...

ARCHITECHURAL Sign Out

Urban Conditions Study {c}

Environment Stimuli Participant Ret to ti tabl
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05 _ 'I 2 / Study platform Wireframes E Micro-Climate Cluster Participants
8:15 AM to 9:30 AM B

To augment the quantitative data collected through the

sensor network, a qualitative research platform provides Environment Stimul Participant [

the opportunity to collect in-context user responses. [l cPs Overlap Participants

. Environment Stimuli

M ™ap
m GPS Overlap

11:00 AM to 12:00 PM

E Micro-Climate Cluster

8:15 AM to 9:30 AM




ARCHITECHURAL

Urban Conditions Study

Return to recordings

Sign Out

Oriana Slater

Participant 5

Date: April 16th, 2021 Time: 07:00:00 to 07:30:00

Environment Stimuli

06-12 / Reporting wireframes

Skin conductance (uS)

In-context user responses to environmental stimuli are 32

ARCHITECHURAL

Urban Conditions Study

Close filters

Sign Out

o

Participants

Participant 1: Corinne Sierra

actionable through the ability to synthesize, filter, and 07:00:00 07:15:00 07:30:00

e Time (H:M:S)
tag within the platform.

Environment Conditions
Temperature ( 75°F )

Barometric pressure (29.921 Hg)

Participant 2: Macaulay Dunne
07:45:00

Participant 3: Calvin Wicks
Participant 4: Giorgio Gardner

Participant 5: Oriana Slater
Humidity (50%)
Participant 6: Teddy Hyde
Light (125 Lux)

Environment Conditions

|:| Temperature (F°)
[ ] Light (Lux)
|:| Humidity (%)

|:| Barometric pressure (HQ)
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/ 3D printer filament tests and sensor exploration

07-12



08-12 / Electrodermal response prototype with UV-activated filament




09-12 / Electrodermal response prototype data output



Acoustic conditions

Thermal conditions

Spatial conditions

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

10-12 / Conceptual environment similarity matrix based on electrodermal response data
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11-12 / Components of Pupil Labs’ DIY eye tracking glasses



12-12 / Conceptual gaze point heat map based on simultaneous localization and mapping (SLAM)



