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Infroduction

o Part the interdisciplinairy project: OptiLight - Mathematical Optimizations for Human Centric Lighting.

 Despite growing understanding of the impact of light on wellbeing, performance and circadian rhythms,
benefits of this understanding cannot (yet) easily be harvested in practical systems.

e Scalable algorithms are lacking that can be used in automated systems.
 There exists a huge gap between results obtained in controlled environments and practical deployment.

 This project aims at developing Models for Human Centric Lighting based on field studies.

 Luminance distribution is expected to be important for visual aspects, consensus for non-visual metrics Is not there (yet).

l. A Practical Device for Measuring the Luminance Distribution’
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L,s = Luminance reference T.,; k = calibration factor; R,G,B = HDR tristimulus’
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ranging from 250,000 to 12 ps e Linear calibration factor (k) » Calculation time = 35 s.
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The luminance calculation is based on the analogy between the color
matching function y(A) with the

V(4) curve representing the human | =
sensitivity for photopic vision.
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Il. Pilot Field Study lll. Implementation
Meas_uremen_ts In smz_ill r_nee_tmg room using — Building management systems tend cause annoyance due to inadequate
practical Iumltngnc_e distribution / sensory input (photocell).
measurement device. K 2  Luminance distribution provides spatially resolved data
* Requirements - - < « Suitable for open and closed loop systems
 [ntuitive controllable lighting system B,
 Electrical light + daylight d i The effectiveness of luminance distribution measurement device
 Benefits compared to photocell can be modelled based on field measurements
* Multiple users o conducted with the practical luminance distribution measurement device.
* New preference for every meeting This device Is able to conduct both spot and spatially resolved
 Multiple light indicators are based on measurements.
luminance distribution - "
Quantity llluminance; Luminance o IV Conclusion
Glare UGR; DGP
Distribution Uniformity; Luminance ratios  Luminance distribution can be measured in a practical and economical
Directionality | Vector to Scalar Ratio way.
Dynamics Luminance Variability WEESIREMEN! SO (W2, « Luminance distribution measurements provide the opportunity to
MP 1,2 = approximation visual _ _ _ _
Objectives: field users? evaluate multiple light quality aspects simultaneously.
e Correlations between indicators Wl &= Tiejm cioin ¥liens ol ELolE * A luminance distribution measurement device can improve the
e N f tsfindicators MP 4,5 = Luminance distribution fact £ buildi " "
ormative aspects through window effectiveness of building management systems.

o User preferences lighting quality indicators
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