XFEII1b—2 3RV EHREFMmEORR
Study of visibility evaluation using optical simulation
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Surface deposits such as fine particles and water vapor can have an impact on the
transmitted image of a transparent material. To evaluate the functionality of a product that
requires the quality of a transmitted image, the material itself and the environment,
including deposits, must be evaluated. However, it is difficult to change the evaluation
situations such as weather and time because visual evaluation frequently necessitates a
large-scale experimental setting. This study demonstrates a method for quantitatively
evaluating visibility using optical simulations and an analysis method based on the visual
sensitivity characteristics of the human eye. We found a strong correlation between the
visibility evaluation value and the sensory evaluation value after analyzing the simulation
results and the sensory evaluation questionnaire. Furthermore, the correlation coefficient
between the two evaluation values suggested that the sensory evaluation value could be
predicted based on the simulation results.
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Fig. 1 Simulation results by Ocean; (a)Prism, (b)Car ex-
terior
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Fig. 2 Particle size distribution of raindrops falling on the

glass plate for each rainfall.

3 Simulation images of raindrops on a glass plate;
(a)17 mm/h, (b)30 mm/h, (c)55 mm/h

Fig.
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Fig. 4 Simulation model for visibility evaluation using a
black-and-white periodic zebra pattern.

Fig. 5 Frequency analysis method for luminance simulation
images.
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Fig. 7 Visibility evaluation values for the frequency of zebra
pattern. (2.7 cycle/degree)
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Fig. 8 Raindrop simulation images used in the questionnaire;
(a)17 mm/h, (b)55 mm/h
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Fig. 9 Luminance simulation images for calculating visibility
evaluation value; (a)17 mm/h (b) 55 mm/h
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