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Natural-Scale of Spatial Brightness:
Spatial Brightness Index Based on Variance of Contrast Image
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(Rating Natural-scale of Spatial Brightness)

Table 1 ZEERZ: (Setting Conditions)
experimentnumber [ 1 [ 2 [ 3[4 [5[6[7[8]9[10]11]12[13]14][15[16]17]18[19]20]21][22]23][24[25]26]27][28[29]30]31]32
experiment time 10:00~11:50 13:00~14:50 15:00~16:15 17:00~18:40
. . drawn up drawn up .
venetian blinds . ) . r
(skylight through windows in daytime) pulled down (darkness through windows in evening) outputratio
direct ceiling light [ A x [ N x O [ a | x N N O100%
indirect ceiling light x O X X O A:50%
indirect wall light A x| AlO| x| AlO| x| a0l x|AalO|x|Aa|lO|x|x|Aalx|A]lx|ala|lx|alx|A]x|a] x]|]x:o0%
task light O OlOJOJOI0IOIO0IO0|OJO]O]O|O]|O]|O]O]O]O]O]|O0]OO0]O0|O0|0J0|0J0|0]0
ambient illuminance (x) | 1030] 1188| 821| 566 738| 423 185| 358/ 47|1190| 1398|1085 809| 943| 641| 410 580| 251| 804| 927| 405| 526| 13| 144| 526| 391 144| 12| 641| 635 381| 242
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Table 2 [HYRAOMRE & BN (55— OBBIEE « FRIBEE)

(Results of Variable Regression, xl: average luminance)

standardised " coefficignt .Of
regression ion partial partial determination
N x variable and constant NP . correlation (adjusted for
equation coefficient regression .
coefficient coefficient the degrees
of freedom)
LM-1 x1:average luminance 0.56 0.91 0.91 0.82
constant 0.86
LM-2 x1:average luminance 0.52 0.84 0.93 0.89
x2:variance of Iv.-9 image -4.40 -0.26 -0.61
constant 1.12
LM-3 x1:average luminance 0.53 0.87 0.96 0.93
x2:variance of Iv.-9 image -3.84 -0.23 -0.65
x3:variance of lv.-4 image 27.99 0.22 0.64
constant 0.55
LM-4 x1:average luminance 0.54 0.87 0.95 0.92
x2:total variance of Iv.-7~-10 image (AD: -1.94 -0.32 -0.72
x3:total variance of Iv.-1~-5 image (CD) 11.04 0.24 0.62
constant 0.62
Table 3 [EMf XM & AAT (5 ORBAZEEL « 14 NB &)

(Results of Variable Regression, x1: average NB)

coefficient of

regression regression S:r;:lardlsed partial determination
e . x variable and constant 9 ) p . correlation (adjusted for
equation coefficient regression coefficient the degrees
coefficient el of free?iom)
NB-1 x1:average NB 0.30 0.85 0.85 0.72
constant -0.38
NB-2 x1:average NB 0.29 0.80 0.91 0.87
x2:variance of Iv.-9 image -6.57 -0.39 -0.74
constant 0.02
NB-3 x1:average NB 0.30 0.85 0.95 0.93
x2:variance of Iv.-9 image -6.00 -0.36 -0.81
x3:variance of Iv.-4 image 32.16 0.25 0.69
constant -0.71
NB-4 x1:average NB 0.30 0.84 0.94 0.91
x2:total variance of Iv.-7~-10 image (AD) -2.83 -0.46 -0.82
x3:total variance of Iv.-1~-5 image (CD) 12.85 0.28 0.65
constant -0.59
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(Partial Correlation Coefficient for x3)
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Natural-Scale of Spatial Brightness:
Spatial Brightness Index Based on Variance of Contrast Image

Katsuhiko Sakata, Yoshiki Nakamura?, Nozomu Yoshizawa? and Hitoshi Takeda?

Studies have previously been undertaken on the prediction of perceived spatial brightness aimed
at achieving designs that take account of a feeling of brightness of space, and various estimation
models and factors affecting the prediction of perceived spatial brightness are known. 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, one with the windows in sight and with no windows in sight,
thereby providing 64 different luminance distribution and estimation value samples. Ten contrast
images of different spatial frequency were decomposed from each luminance image by wavelet
transformation symlet6, 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 obtain a multiple regression equation to explain
spatial brightness using three variables: average luminance, or NB value; AD; and CD. AD lowers
spatial brightness, while CD raises it. The estimated accuracy was greater than that achieved using a
conventional equation.

After considering the above, the authors suggested NSB (Natural-Scale of Spatial Brightness), a
spatial brightness index based on luminance contrast.
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