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Table 1. Measured data for subjects

Subject data Number| Mean(SD) Range
Age (Years) 63 23.0(£2.6) 20 to 30
Gender mix 63 21 males; 42 females
Sphere power (D) 63 -2.26(2.02) |0.00 to —8.00
Cylinder power (D) 28 -1.02(0.61) [-0.25 to —2.25
Cylinder Axis () 24 With-The-Rule 180+ 10
4  |Against-The-Rule| 90+ 10
Corrected visual acuity| 63 1.2(0.1) 1.0to 1.5

23.0(+2.6)419] thsHAY 63 (A} 219, A7 4278)
HHAR sfo] A8t A 2HoldE &
39S W 359 o] ZAIQH 289 0] ZAIA WAgte =
A19] = 0.00 DFE -8.00 DE BT A% -2.26+
02 DolRloH, FAl9] WMe= —025 DFH 225 DE
FEHAE -1.02+0.61 DOJt. BE HAARs 2ol
WG 5 AL, ] WA H L 1.00)do=
A= ATH(Table 1).
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Table 2. Contrast sensitivities, decrements and decrement
rates of contrast sensitivity at various luminances

frsel; ?i?llcy Lumina?ce Cor‘lt.ra.st Decrem7ent Decrement
(cpd) (cd/m?) sensitivity (cd/m?) rate (%)
90
120 66.2+16.9
100 65.8116.0 -0.4 -0.6
L5 80 66.2+17.1 0.0 -0.1
40 654+15.6 -0.8 -12
10 59.5+18.7 -6.7 -10.1
33
129
120 91.7+18.4
100 91.7+17.8 0.0 0.0
3 80 87.5420.9 -42 4.6
40 79.3+20.0 -12.4 ~13.5
10 68.8+18.8 -22.9 -24.9
49
142
120 109.3+28.9
100 109.3425.5 0.0 0.0
6 80 107.3+30.6 -2.0 -1.8
40 85.0£31.0 -24.3 222
10 63.5+24.4 —45.8 —41.9
55
95
120 62.7+22.6
100 58.1+20.1 -4.6 -73
12 80 55.7+£18.6 -7.0 -11.2
40 43.0+23.4 -19.7 -31.5
10 26.1+14.6 -36.6 -58.3
17
52
120 27.5+11.8
100 2594103 -1.6 -6.0
18 80 255+123 -2.0 13
40 16.6+8.4 -10.9 -39.6
10 8.916.5 -18.9 —67.6
6
1. 3= #2200 M2 cfH|ZE EHo| 0|
H) 7= 8<(contrast sensitivity function, CSF)oll= &
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Fig. 1. Contrast sensitivity as a function of spatial frequency
at various luminances.
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Fig. 2. Contrast sensitivity as a function of luminance at
various spatial frequencies.
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Fig. 3. Decrement of contrast sensitivity as a function of
luminance at various spatial frequencies.
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Fig. 4. Decrement rate of contrast sensitivity as a function of
luminance at various spatial frequencies.
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Changes of Contrast Sensitivity with Decreasing Luminance
in Photopic Conditions
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(Received October 10, 2012: Revised December 6, 2012: Accepted December 15, 2012)

Purpose: To investigate changes of contrast sensitivity with decreasing luminance in photopic conditions. Methods:
Contrast sensitivities for 63 university students were investigated at 5 different luminance levels using FACT chart.
Results: All contrast sensitivities measured were in the normal range. The peak of contrast sensitivity function
was observed to move from 6 to 3 cpd between 40 and 10 cd/m’. From an intersection point of two hypothetical
lines related with contrast sensitivity for 6 and 3 cpd, we could evaluated that the peak moved from 6 to 3 cpd at
about 25 cd/m? When luminance decreases from 120 to 10 cd/m? contrast sensitivity loss at 6 cpd was most,
while contrast sensitivity at 1.5 cpd changed little. We could evaluate that at luminance of more than 25 cd/m?
evaluated approximately, contrast sensitivity was high in the following order of spatial frequency: 18<
12<1.5<3<6 cpd, while at luminance of less than about 25 cd/m? as follows: 18<12<1.5<6<3 cpd. Contrast
sensitivity losses with decreasing luminance were also evaluated using the decrements and decrement rates of
contrast sensitivity. The decrement of contrast sensitivity was the greatest at 6 cpd, while the decrement rate was
the greatest at 8 cpd. Conclusions: We propose that evaluation methods used in this research may be available as
another methods to evaluate the changes of contrast sensitivity.
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