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How much time do we spend indoors?

How much time are we exposed to
natural light? n
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Additional challenges with shading systems
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Adaptive facades & VideowindoW

A smart facade system incorporating biophilic patterns. VideowindoW
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Multi-perspective Biophilic Experience of VideowindoW g

Light penefration: Direct Fractal Geometry: Indirect Motion: Experience of space & place
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AIM OF THE STUDY

Design an experimental setup to capture occupant
perception

Gather evidence on occupant perception regarding:

Glare

Visual comfort & Daylight

View & View obstruction

Pattern & Sunlight pattern aesthetics

Preferences and connection with nature

Method: Physical testing with human participants

Methodology




Experimental set-up

Equipmentlegend:

1. Canon EQS 70D camera

2. Konica Minolta illuminance meter
3. Li-cor illuminance meter

4. Li-cor illuminance meter

5. Hobo

6. Hobo

7. Workstation

8. Desk chair

9. Subject’s head

10. Mouse

11. Monitor

12. Laptop connected to monitor

13. Alpha-log
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Patterns tested

(A) Tree pattern (B) Striped pattern (C) No-pafttern
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Direct sun & Pattern Selection

53% average transparency
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Experimental procedure
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Image Processing

LMK LabSoft Radiance Converter
Camera Ubuntu — evalglare script
Software Software
cr2 files pic files pf. files Notes (measurements)
(group of 9 pictures) jpg colored




RESULTS
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DGP & glare perception

8% intolerable

" 3% uncomfortable
"7 7% noticeable

82% imperceptible
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glare response vote

Significance
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Responses from questionnaires

Questionnaire responses

Votes

Visual comfort & daylight View out Aesthetics
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Significance
p<.05*

p<.01**
p<.007%**
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Significance
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Pattern & sunlight pattern aesthetics

Questionnaire responses
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Significance
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Points to remember

Significant differences among patterns tested

\
/ J ¢ Glare perception

+ View & acceptance of its obstruction
+ Pattern & sunlight pattem aesthetics

- Preference & natural connection
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x * Visual comfort & Daylight
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Natural patterns as a potential for accepting:

+ automated practice for energy efficiency

+ obstructed views or reduced daylight conditions

Results
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Limitations

Short-term exposure

Lack of glary conditions

Controlled setup
Pattern selection

Type of users




Biophilic design & potential on view

Cover an unwanted view

Maintain a natural view

Add biophilic value

Application
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Application & challenges

o
Feee
D e e
Lo gl oo oo e @
FHA A
et B e
.

$ 444444444

¢f¢¢#+¢z¢¢¢n




Bridging automation & control

+ Automated system » User-friendly interface for personal control

Point cloud SYSTem Window selection Pattern selection Zoning control

Select zone
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Points to remember

Significant differences among patterns tested

+  Glare perception
* View & acceptance of its obstruction
+ Pattern & sunlight pattem aesthetics

- Preference & natural connection
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Natural patterns as a potential for accepting:

+ automated practice for energy efficiency

» obstructed views or reduced daylight conditions
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From ‘Biophilic Glare Control’ to ‘Time influence’...

Previous research on PhD vision on
Biophilic Glare Control Time Influence on Glare



From ‘Biophilic Glare Control’ to ‘Time influence’...

Subjective evaluations
perception recorded
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Short-term exposure
15 minutes per pattern
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Longer exposure durations @
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Controlled sun presence
experiments during March
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Seasonal variability @

Pre-exposure adaptation period
participants wearing eye mask

|
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Gradual adaptation @
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Individual Adaptation

-

Cognitive Adaptation
past experiences and expectations
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Physiological Adaptation Behavioral Adaptation
eye adjusting people response
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Focus points and methodology
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Goal - Vision
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