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A New Method for the Evaluation of the Simultaneous Contrast Effect of
Polka-Dotted Patterns Using Image Analysis

Toshio Morr and Mayumi AsANOMI

Faculty of Home Economics, Gifu Women's University, Gifu 501-2592

Image analysis is applied to the characterization of color contrast of polka-dotted patterns. The color
system developed in this research permit image features to be identified not only by lightness but also
by other color attributes. Colors in an image are expressed in the NTSC_RGB color system. Therefore,
three primary colors, red, green and blue (RGB), can be obtained for each pixel directly from the image.
However, the RGB color system does not directly correspond to a person’s visual perceptions. On the
other hand, a color coordinate system based on hue (H*), chroma (C*) and lightness (L*) is more con-
sisted with visual perceptions. Consequently, RGB images are converted to L*C*H* images. Each pixel
of the images is assigned a gray-level value from 0 for black to 255 for white. The co-occurrence con-
trast (CON) is calculated for L*, C* and H* images. CON for achromatic images with a lightness con-
trast effect increases with the increase of the difference of lightness between the polka-dotted pattern
(the test field) and the background (the inducing field), regardless of whether the lightness of the figure
becomes higher or lower than that of the background. The simultaneous contrast effect combined with
lightness, saturation and hue contrast is also discussed in terms of CON.
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Fig. 1. Samples of lightness contrast

Details of sample symbols are listed in Table 1.

Table 1. Brightness and lightness of samples for lightness contrast

Sample Background Figure

symbol Brightness B%  Lightness L  Brightness B% Lightness L
LO 0 0 50 54
L21 20 21 50 54
L42 40 42 50 54
L54 50 54 50 54
L63 60 63 50 54
L 82 80 82 50 54
L 100 100 100 50 54
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Table 2. Attributes of samples for saturation contrast

Background Figure
Sample
symbol Saturation Brightness Lightness Saturation Brightness Lightness

(S%) (B%) (L) (S%) (B%) (L)

L19S0 0 18 19 61 40 19

L19S17 17 21 19 61 40 19

L19S 24 24 23 19 61 40 19

L19S32 32 25 19 61 40 19

L19S42 42 29 19 61 40 19

L19S53 53 35 19 61 40 19

L19S61 61 40 19 61 40 19

L19S67 67 44 19 61 40 19

L19S70 70 47 19 61 40 19

L19S77 77 52 19 61 40 19

L19S82 32 58 19 61 40 19

L29S0 0 27 29 45 45 29

L29S4 4 28 29 45 45 29

L29S9 9 29 29 45 45 29

L29S17 17 32 29 45- 45 29

L29S33 33 39 29 45 45 29

L29S 45 45 45 29 45 45 29

L29S 54 54 52 29 45 45 29

L29S67 67 65 29 45 45 29

Table 3. Color attributes of samples for hue contrast
Sample Hue (H®) Saturation (S%) Brightness (B%) Lightness (L)
symbol Background Figure Background  Figure Background  Figure Background Figure

H 240-0 0 240 100 50 100 100 o4 54
H 240-30 30 240 100 50 100 100 68 68
H 240-60 60 240 100 50 100 100 98 98
H 240-90 90 240 100 50 100 100 90 90
H 240-120 120 240 100 50 100 100 88 88
H 240-150 150 240 100 50 100 100 38 83
H 240-180 180 240 100 50 100 100 91 91
H 240-210 210 240 100 50 100 100 53 53
H 240-240 240 240 100 50 100 100 30 30
H 240-250 250 240 100 50 100 100 31 31
H 240-260 260 240 100 50 100 100 34 34
H 240-270 270 240 100 50 100 100 39 39
H 240-300 300 240 100 50 100 100 60 60
H 240-330 330 240 100 50 100 100 56 56

nm, 546.1nm B L ¥435.8nm DHEEE T TH, 2 ETRTOBEHFIRTLIENTE L holz720,
NLEOZ2>0FRHE RS 6EEICL D, RGB XYZ £t REiE L 7. XYZ £&R1E RGB #632
KOJPEEDTN, ZOFOHEEIBROKEL L O% E (D) R0k hHAEEHRTREINSY.
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Fig. 3. Images of samples in L*, C* and H* space

transformed from HSB space using Egs. (6),
(7) and (8)
See the text for details. Figure {H: 240°, B: 100%, S: (a) 50%;
(b) 100%} and Background {H: (a) 240% (b) 190°, B: 100%, S: (a)
80%:; (b) 100%.
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Fig. 4. Relation between C-ON of L* image and light-
ness of background for samples of lightness
contrast
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