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Color Calibration Method for Improvement of
Reliability on Image Analysis of Rock

Yoon-Seop Chang and Hyeong-Dong Park

Abstract. Recently, the use of image analysis methods and commercial equipments has been extensively
increased in the field of rock engineering. However the problem of errors involved in the image acquisition and
subsequent analysis procedure has been frequently neglected. In addition there has been few studies dealing with
this problem. So proper color calibration method is needed to be developed for the objectivity and improvement
of reliability on image analysis of rock. Color calibration method using standard color rendition chart was
adopted on this study. Color calibration and error analysis were carried out for the image acquired from granite
rock samples. As a result, comparison among other rock images and improvement of reliability on whole analysis
were possible.

Key words : rock image, image analysis, color calibration, standard color chart
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Fig. 1. Arrangement of rock samples and color charts for each
scale ; (a) 30 cm X 30 cm, (b) 20 cm <20 cm, (c) 10 cmX
10 cm scale.
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Fig. 2. Image analysis program developed in this study.
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Table 1. Residual errors for sample UC-2's 20cmX20 cm image before calibration.

Patch Standard Measured Residual errors
No. Name R G B R G B R G B
13 Blue 203 0 0 156 32 36 -47 32 36
14 Green o4 173 38 33 133 33 -31 -40 -5
15 Red 0 0 142 0 31 113 0 31 -29
16 Yellow 255 217 0 207 198 0 -48 -19 0
17 Magenta 207 3 124 165 60 126 - 42 57 2
18 Cyan 0 148 189 0 105 145 0 -43 -44
19 White 0 0 0 12 24 18 12 24 18
20 Neutral 8 53 53 53 42 60 48 -11 7 -5
21 Neutral 6.5 117 117 117 84 106 90 -33 -11 =27
22 Neutral 5 180 180 180 131 155 134 -49 -25 -46
23 Neutral 3.5 249 249 249 174 197 178 -75 -52 -7
24 Black 255 255 255 213 230 212 -42 -25 -43

Mean error -31 -5 -18
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Fig. 3. Graphs of calibration equation for RGB components of
sample UC-2's 20 cm 20 cm image ; (a) 1st-order and (b)
2nd-order equation.
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Table 2. Residual errors for sample UC-2's 20 cmX20 cm images calibrated by 1st and 2nd-order equation.

Standard Ist-order equation 2nd-order equation
values Calibrated Errors Calibrated Errors

R G B R G B R G B R G B R G B
203 0 0 201 8 32 2 8 32 208 1 33 5 1 33
64 173 38 45 146 29 19 27 9 49 162 29 -15 -1l -9
0 0 142 4 7 137 4 7 -5 0 0 138 0 0 -4
255 217 0 255 235 0 18 0 254 233 0 -1 16 0
207 3 124 212 46 155 43 31 217 50 156 10 47 32
0 148 189 3107 181 -41 -8 0 121 182 0 27 7
0 0 0 18 0 8 18 0 8 15 0 8 15 0 8
53 53 53 56 46 49 3 -7 -4 61 50 50 8 -3 -3
117 117 117 110 110 106 -7 -7 -11 121 124 107 4 7 -10
180 180 180 169 177 166 -11 -3 -14 180 189 168 0 9 -12
249 249 249 224 234 226 -25 -15 23 226 232 226 23 -17 -23
255 255 255 255 255 255 0 0 0 255 255 255 0 0 0
Mean error -3 2 0 Mean error 0 2 0
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Fig. 4. 20cm X 20 cm images of sample UC-2 ; (a) image
before calibration, image after calibration by (b) Ist-order
equation and (c¢) 2nd-order equation.
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Table 3. Mean residual errors for sample UC-2's initial image and images calibrated by Ist-order and 2nd-order equation.

Mean residual error

Scale (day) Initial image 1st-order eqn. 2nd-order eqn.
R G B R G B R G B
0 -44 -14 -29 -3 -2 -1 -1 1 0
5 -50 -19 -33 -3 -3 -1 0 2 0
30X30 10 -37 -5 -19 -3 2 0 0 2 0
15 -55 -25 -38 -4 -3 -2 0 2 0
20 -59 -30 -42 -4 3 -2 -1 2 0
0 31 -5 -18 -3 2 0 0 2 0
5 -50 -11 -29 -3 -3 -1 -1 2 0
20X20 10 -34 0 -9 -3 -2 1 -1 2 0
15 -64 -17 -35 -4 -3 -1 0 2 0
20 -70 221 -36 -4 3 2 0 2 0
-45 -11 22 -3 3 -1 -1 2 0
5 -61 -23 -35 -4 -3 -2 0 2 0
10X10 10 -56 -17 =27 -3 -3 -1 0 1 0
15 -66 -29 -38 -4 -3 2 -1 2 1
20 -53 -19 -28 -4 -3 -1 -1 1 0
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