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Natural-Scale of Spatial Brightness:
Spatial Brightness Index Based on Variance of Contrast Image
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0.3 Predicted Spatial Brightness (eq.LM-1) Predicted Spatial Brightness (eq.LM-4)
0.4 (a1) eq.LM-1, x1:average luminance (a3) eq.LM-4, x1:average luminance,x2:AD, x3:CD
0.5 o skylight through window in sight (seat A, No.1-18)
[log—] 1 pulled down venetian blinds in sight (seat A, No.19-24)
I band of width 40degrees: calculation areas to variance value | w darkness through window in sight (seat A, No.25-32)
luminance image contrast image Iv.—4 contrast image Iv.-9 o skylight through window not in sight (seat B, No.1-18)
(0.45cycle/degree) (001cycle/degree) a pulled down venetian blinds not in sight (seat B, No.19-24)
odarkness through window not in sight (seat B, No.25-32)
(trimmed: horizontal 100 degrees, vertical 80 degrees)
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Effect of Lighting on Contrast Images Comparison of Prediction Equations
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In this study the authors focused their attention primarily on factors other than average brightness to explain perceived
spatial brightness in nonuniform luminance distribution with the aim of proposing an index which encompasses existing
knowledge while being based on simple quantities. The authors set 32 different lighting conditions in an office with
north-facing windows and measured the luminance images for each condition. They then asked subjects to evaluate
the perceived brightness from two seats. Ten contrast images of different spatial frequency were decomposed from
each luminance image by wavelet transformation, then AD (ambient directivity, low spatial frequency) and CD (contrast
detail, high spatial frequency) were defined on the basis of each variance of contrast image. The authors used multiple
regression analysis to show that AD lowers spatial brightness, while CD raises it. The estimated accuracy was greater
than that achieved using a conventional equation.
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