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Measuring the contrast resolution limits (threshold) of mesopic vision based on digital image

processing technology
Zhao Yuan', Zhao Min', Xie Zheng-xiang?

Abstract

BACKGROUND: In the optical field, the spectral luminous efficiency of eyes under scotopic vision photopic vision can be
expressed as function values, but there is no uniform standard for mesopic vision.

OBJECTIVE: To measure simultaneous contrast resolution limits (threshold) of human mesopic vision in different colors
background and to approach the influential factors about different colors or different grays.

METHODS: We selected 30 health volunteers who have normal corrected vision, no disease of the eyes and from 24 to 29 years
of age, on MS WINDOWS operating system, and used modern digital image processing to measure.

RESULTS AND CONCLUSION: We have got contrast resolution limits (threshold) on seven kinds of background, including

gray ,red, blue, yellow, cyan, purple when gray level is from 30 to 60, and set up mathematic model. The measuring of
simultaneous contrast resolution limits (threshold) of human mesopic vision suggests that they would change when different
colors or different gray background. The simultaneous contrast resolutionlimits (threshold) is the minimal on gray background and
the maximal on cyan background, as well as we set up corresponding mathematic models.
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Figure 1 Test model of human contrast resolution
limits
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Figure 2 Testing interface when the background gray is 35

degrees
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Table 1 The change of Contrast resolution with background
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Figure 3 The functions image of contrast resolution limits of
Gray level L
mesopic vision
Color 30 35 40 45 P 3w [E A R0 LU BE 23 W3R 1) o B PR
Gray 3.89+0.99 2.73+0.64 1.8210.42 1.55+0.62
Red 18.83+1.91 14.41+1.59 11.71+£1.30 9.37+0.93 o R
Green 29.62+4.81 26.7+424 24574389  21.99:4.49 2 RN LGBy A A AR Y
Blue 14.25+1.73 11.38+1.37 9.38+1.10 7.82+1.36 Table 2 The mathematical model of contrast resolution limits of
Yelow  36.03:6.16  30.75:3.21  27.84+2.65  24.89+3.78 mesopic vision
Cyan 41.31+5.53 36.9316.61 34.06+4.46 31.15+4.55
Purple  23.11#4.45  20.00+3.63  16.85:2.06  14.85+2.81 Color Model Correlation Standard
coefficient * deviation *
Gray level
Color 50 55 60 Gray 575.858 0 X' 0.885 4 0.3020
Red 5015.701 X &4° 0.992 9 0.269 4
Green 531.819 3 X 08407 0.981 1 0.616 4
Gray 1.44+0.49 1.41+£0.55 1.37+0.54 Blue 4 248.837 3 X 16669 0.989 7 0.290 2
Red 8.55+1.18 7.17£1.06 5.73+1.34 Yellow 1285.715 7 X 0453 0.990 0 0.649 1
Green 20.43+2.86 18.47+2.57 16.21+2.60 Cyan 525.494 3 X074 0.994 3 0.423 3
Blue 6.49+1.10 5.59+0.99 4.31+0.74 Purple 2380.493 7 X 1484 0.985 7 0.649 1
Yellow 22.05+1.84 19.15+2.36 17.30+3.88
Cyan 27.7314.84 26.24+3.70 25.01+2.84 *Note: two statistical indicators of goodness of fit: Correlation coefficient
Purple 12.09+2.28 10.91+£1.18 9.01+1.14

and standard deviation of test data and predicted data
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