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A Variable Resolution Approach for Zonal Glare Assessment
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Measuring glare with simulation

Finding glare with simulation
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Test Space

Two Levels of Detalil
e Detailed (furniture and mullions)

e Simple

Materials
o specular reflections from mullions and
glass and monitors

« semi-specular reflections from floor and

desks

East/West Vertical Glazing
o Clear Glass (Simple and Detailed)

e Fabric Shades (Detailed)
e Louvers (Detailed)
o Stripes (Simple)

South Glazing
o Clear Glass (Simple and Detailed)

e Fabric Shades (Detailed)
e Louvers (Detailed)

e Stripes (Simple)

» Dots (Simple)

Skylights
e Translucent Glass (Simple and Detailed)
o Stripes (Simple)
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Photometric Statistics of Discomfort Glare

Source Lum., Direction, Size
Saturation / Contrast

Vertical llluminance
Saturation / Adaptation

Background Luminance
Adaptation / Contrast
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Finding Glare - Direct Sun

Direct Sun Detection

Horizontal llluminance

Vertical [lluminance (point)

Vertical llluminance (image)

Direct View

Full Luminance Map
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Finding Glare - Shades Down

Direct Sun Detection Vertical [lluminance (point) Direct View
Horizontal [lluminance Vertical llluminance (image) Full Luminance Map
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Finding Glare - Contrast Dominated

Direct Sun Detection Vertical [lluminance (point)

Horizontal [lluminance Vertical llluminance (image)

Direct View

Full Luminance Map
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Existing Approaches To Spatial and/or Temporal Glare Assessment

From a recently submitted manuscript

study author (year)

1 Wienold (2007)
2 Wienold (2009)

3a Jakubiec and Reinhart (2011)

3b Jakubiec and Reinhart (2011) L
4 Mardaljevic et al. (2012)
5 Chan and Tzempelikos (2013)
6 Konstantzos et al. (2015) H
7a Torres and Verso (2015)

7b Torres and Verso (2015) o
8 Mcneil and Burrell (2016) IS
9 Atzeri et al. (2016) S g
10 Jakubiec and Reinhart (2016) E
11 Konstantzos and Tzempelikos (2017) S i
12 Jones and Reinhart (2017) é
13 Atzeri et al. (2017) =
14 Dutra de Vasconcellos (2017) *
15 Garcia-Hansen et al. (2017)

16 Nezamdoost and Wymelenberg (2017) 2
17 Tsianaka (2018)

18 Jakubiec et al. (2018) 0
19 Jakubiec (2018)

20 Kong et al. (2018)

21 Bian (2018)

22 Bian et al. (2018)

23a Santos and Caldas (2018)

23b Santos and Caldas (2018)

24 Giovannini et al. (2018)

25 Abravesh et al. (2019)

26 Zomorodian and Tahsildoost (2019)

DGl

UGR DGP eDGPs other
Luminance Metrics

Ev

DGPs Eh Eh-dir other
Illuminance Metrics

Number of Publications

20

18

16

14

12

10

MC

NM

MV
Objective

SV

SM
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Plenoptic Dimensions

Time / Sun Position

Size: ~4000 hours

Resolution: 5 min to 1 hour (22/29)

Position: X, v, (z)

Size at 0.5 meters: 684 points

Among Studies including a
regular grid, 0.25-1 meter

Direction: 0, ¢

Recommended size for

evalglare: 1000x1000 pixels
(785,000)

~6 microsteradians for -vta
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Sampling Resolution
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Interpreting Images to Calculate Glare Metrics
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Directional Sampling - Resolution Levels

Level 3 (405 x 405)

Level 0: 15x15, 0.14% Level 2: 135x135, 11%)

Level 1: 45x45, 1.2% Adaptive: 2.2%

The percentage is sampling relative to Level 3
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Directional Sampling - Adaptive Resolution
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