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Fig. 1. Low vision simulators (http:/Aww.lowvisionsimulators.com)
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Table 1. Visual acuity values and contrast sensitivity values in different transmittances using diffusion films

Transmittance Visual acuity Contrast sensitivity (Mean= SD)

(%) (Mean+ SD) 1.5 cpd 3 cpd 6 cpd 12 cpd 18 cpd

100 1.16+0.21 55.73£18.89 90.93£34.68 119.33£47.04 50.30£25.58 23.13£12.53
90.79 1.05+0.19 49.07£22.07 73.03+31.83 80.70+37.46 31.17£16.76 14.17+6.03
83.43 0.94£0.21 43.33+18.94 70.80£31.18 82.17£42.04 24.77£15.21 11.17£6.60
77.08 0.75+0.20 37.93+12.44 55.93+26.90 52.03+33.83 11.50+6.72 4.80+4.54
71.44 0.67£0.22 34.60£12.92 47.47£30.21 34.63+£14.87 8.04£5.50 2.37£291
64.53 0.54%0.12 28.20+12.56 36.27+28.29 20.67£12.04 1.53+3.54 0.44£1.22
55.43 0.37£0.14 22.00£13.83 20.67£16.38 6.83110.06 1.02£2.67 0.41£1.80
48.75 0.25+0.07 13.52+11.89 10.87+15.05 1.52+4.49 0.93£2.83 0.00£0.00

Table 2. High normal values and low normal values in normal range of contrast sensitivity for normal population in photopic

condition
Spatial frequency (cpd) 1.5 3 6 12 18
High normal value 90 129 142 95 52

Normal range
Low normal value 33 49 55 17 6
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Fig. 5. The effect of induced diffusive blur on the CSF (Contrast
Sensitivity Function). Shaded region shows the contrast
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each spatial frequency.
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Effects of Transmittance of Diffusive Blur on Visual Acuity
and Contrast Sensitivity
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Purpose: To investigate the effects of the transmittance of diffusive blurson visual acuity and contrast sensitivity.
Methods: Visual acuity and contrast sensitivity were measured by using Optec® 6500 in Healthy 30 subjects aged
22.831+0.50 (male 13, female 17) who were recruited from university students. Cataract simulator was used as a
tool for diffusive blur. Visual acuity and contrast sensitivity were measured with varying the transmittance of
diffusive blur in order to simulate progression of cataract and concentration in fog. Results: Visual acuity was
reduced proportionally with decreasing the transmittance of the diffusive blur as follows: VA(T)=1.84x107>T-
0.645. Contrast sensitivity was decreased in all spatial frequencies. Contrast sensitivity in a high spatial frequency
band was a greater effect and was off the normal range of contrast sensitivity. The peak of contrast sensitivity
was moved in the direction to low frequency. From an intersection point of contrast sensitivity function, we could
calculated the transmittance of the diffusive blur being off the normal range and the shift to peak spatial
frequency. The peak of contrast sensitivity function was observed to move from 6 to 3 cpd at transmittance of
about 78.70%, the contrast sensitivities for all frequencies at transmittance of about 69.71% were deviated from
the normal range. Conclusions: The transmittance of diffusive blur causes a reduction in visual acuity and
contrast sensitivity, a deviation of normal range of contrast sensitivity, and a shift of peak contrast sensitivity.
Therefore the more attention is required when suffering from cataracts or driving in fog.
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