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calculated using spatial contrast

• a measure of compositional complexity based on localized differences in brightness*

• linked to impressions of excitement and relaxation

visual delight

*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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visual delight

dynamic spatial and temporal performance
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visual delight

comparative goal-based performance
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responsive comfort

luminance cameras 270° visual span

gaze tracker
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some brightness/visual interest in the field of view can cause attraction 
attraction
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whereas … excess brightness can cause avoidance
avoidance

responsive comfort
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responsive comfort

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

responsive comfort
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factors
• intensity

• wavelength

• duration

• timing

• history
higher levels are more 

effective

blue light is more 

effective

brief intermittent pulses 

are also effective

timing of circadian 

rhythm

adaption to changes in 

light exposure
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factors
intensity

wavelength

duration

timing

history

health

potential

dynamic model
thresholds

spectral sensitivity

integration

circadian rhythms

adaptation

health benefits
alertness

performance

wellbeing

sleep quality

mood

INPUT OUTPUT

health potential

dynamic model

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

vertical

illuminance
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health potential

dynamic model

integration during wakefulness
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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

health

potential

vertical

illuminance

INPUT OUTPUT

light dose

circadian timing
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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



Prof Marilyne Andersen



Prof Marilyne Andersen



Prof Marilyne Andersen

lightsolve approach

daylight renderings and analysis
increased reactivity from Nvidia GPU-based renderer (Optix)

walkthrough
interior & exterior

Milwaukee Art Museum
Santiago Calatrava
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lightsolve approach

time lapse
w/ pre-computed instantaneous daylight renderings

Single family house
Switzerland
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daylight performance analysis
w/ sensors of varying nature & renderings on the fly

lightsolve approach Single family house
Switzerland
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http://lightsolve.epfl.ch/
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