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human-centered design factors
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Neugebauer house
Richard Meier & Partners
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visual delight

daylight
dynamics

visual delight:

A measure of compositional variation across the field of view, linked to impressions of excitement in dynamic
daylit environments.
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visual delight

calculated using spatial contrast
« a measure of compositional complexity based on localized differences in brightness*

+ linked to impressions of excitement and relaxation

luminance map spatial contrast

*Rockcastle S., Andersen M., Measuring the Dynamics of Contrast and Light Variability in Architecture: A
Proof of Concept Methodology, Building and Environment, vol 81, November 2014, 320-333
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dynamic performance

luminance map

spatial contrast
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visual delight

dynamic spatial and temporal performance
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visual delight

comparative goal-based performance
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visual responsive
comfort

e

daylight
dynamics

visual responsive comfort:

This measure identifies the shift of view direction as a response to discomforting brightness across the field of
view.
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responsive comfort
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responsive comfort

some brightness/visual interest in the field of view can cause attraction
attraction
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responsive comfort

whereas ... excess brightness can cause avoidance

avoidance
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responsive comfort

responsive comfort

« predicting gaze responses (avoidance or attraction) as a function of glare input

glare input gaze response
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health potential

daylight
dynamics

health potential:

A measure which asses the potential of ocular light exposure to promote health benefits induced by nonvisual
responses.
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circadian rhythms

+ sleep-wake cycle

* hormone production

* core body temperature
» subjective alertness
cognitive performance

1
1
-
4 v I
light -
& —> eapOnses
dark P

N\ 4 J

direct effects

* melatonin suppression
* pupil constriction

» subjective alertness

* cognitive performance

« attention
eoLiPID NI

Interdisciplinary Laboratory of ECOLE POLYTECHNIQUE
Performance-Integrated Design FEDERALE DE LAUSANNE




health potential

factors

* intensity

* wavelength
* duration

* timing

* history
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factors

* intensity

« wavelength
« duration

* timing

* history
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dynamic model

 that can predict the potential health benefits and risks of ocular light exposure
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health potential

dynamic model
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health potential
» evaluate health potential of vertical illuminance based on program use and occupant profile
* maximize the daily light dose without disturbing the timing of circadian rhythms
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evaluating daylight performance

temporal vs. spatial / annual vs. instantaneous
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evaluating daylight performance

temporal vs. spatial / annual vs. instantaneous / absolute vs. goal-based
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absolute goal-based
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lightsolve approach Milwaukee Art Museum
Santiago Calatrava

walkthrough daylight renderings and analysis
interior & exterior increased reactivity from Nvidia GPU-based renderer (Optix)
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lightsolve approach Single family house
Switzerland

time lapse
w/ pre-computed instantaneous daylight renderings
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lightsolve approach Single family house
Switzerland

\

daylight performance analysis
w/ sensors of varying nature & renderings on the fly
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Lightsolve

daylight at the service of architecture

Lightsolve Is a beta software being
as Is” and without warranties tc

Screenshots & Animations

lightsolve.epfl.ch

d.

ve provides plausible llluminance values In reasonable time
n, rather than a d proj

http://lightsolve.epfl.ch/
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