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A modulation method of the brightness on aerial photographs by using balloons (1)
— A photographic density distribution of the balloons —

Hisashi HASEGAWA
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Table1  Analyzed photographs.
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Position Color of

No Name of Camera Balloon Weather Exposure
1 Iwfd 1 White Fine Under
2 lwce 1 White Cloudy Correct
3 1gf 1 Green Fine Correct
4 1rf 1 Red Fine Correct
5 2wf 2 White Fine Under
6 2we 2 White Cloudy Correct
7 2gf 2 Green Fine Correct
8 2rf 2 Red Fine Correct
9 1wfb 1 White Fine Correct
10 2re 2 Red Cloudy Correct
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Fig.9 The estimated curved surface of photo Twid Fig.10  The estimated curved surface of photo 1rf
(Gray). (Blue).
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Table 2 Results of statistical estimation,

Photo  Contribution

Color Order No rations Range a a, a, a,
Gray 1 2wl 98.29% 103 51.81 ~0.0166 —0.130 180.74
2 2re 97.94% 95 80.00 0.0012 0.308 96.19
3 2gf 97.17% 127 44.36 = 0.0270 0.286 169.11
4 2rf 96.80% 95 83.08 0.0008 0.252 88.20
5 Irf 96.13% 62 4219 —0.0029 0.243 82.87
6 1wfd 95.56% 107 70.29 ~00117 = 0.001 156.73
7 lgf 91.92% 113 6947 —~0.0151 0.235 144.51
8 Iwe 91.56% 49 27.14 ~0.0047 - 0.003 204.47
9 2we 90.60% 38 5.81 - 0.0075 =0.079 22797
10 1wib 85.18% 49 21.09 - 0.0059 ~0.062 217.93
Red 1 2re 98.09% 50 15.04 - 0.0087 0.089 215.77
2 2wf 98.05% 94 48.25 =-0.0158 ~0.150 193.72
3 Irf 96.40% 67 42.29 =0.0070 0.107 180.65
4 2rf 96.38% 59 24.40 - 0.0106 0.114 204.40
5 2gf 96.18% 215 88.41 —0.0423 0.762 98.31
6 Iwid 95.30% 111 69.79 -00131 —-0.018 167.97
7 lgf 92.27% 203 129.69 —0.0295 0.647 58.93
8 lwe 89.02% 44 20.96 =0.0085  —0.024 217.85
9 2we 85.12% 28 0.29 ~0.0061 ~0.071 236.34
10 Twib 74.69% 41 12,69 ~0.0054 - 0.068 23048
Green 1 2wf 98.15% 104 50.88 -0.0165 -0137 179.90
2 2re 97.97% 163 11442 -0.0053 0.697 27.03
3 2gf 96.88% 116 3178 -0.0274 0.235 185.93
4 2rf 96.71% 165 122.74 ~0.0065 0.600 14.83
5 Irf 95.33% 99 72.86 —0.0043 0.641 - 1527
6 lwid 95.18% 105 67.61 = 0.0110 -0.012 157.25
7 lwce 90.80% 49 27.26 ~0.0044 ~0.005 202.60
8 2we 90.32% 41 7.83 —0.0072 - 0.083 22547
9 1gf 90.16% 105 59.72 ~0.0141 0.153 162.77
10 lwfb 85.21% 48 21.66 =0.0057 -0.067 21615
Blue 1 2rc 98.73% 172 82.75 =0.0161 0716 8279
2 2wf 98.21% 145 66.71 ~0.0217 —0.025 159.73
3 2gf 97.37% 184 54.96 - 0.0393 0.524 144.97
4 2rf 97.31% 189 105.35 =0.0191 0.736 5148
5 lwid 95.86% 134 94.15 -0.0146 0.120 127.58
6 Irf 95.22% 139 95.70 ~0.0131 0.733 1240
7 lgf 91.08% 155 90.04 =-0.0181 0.354 113.117
8 Iwe 90.52% 67 38.50 = 0.0059 0.059 191.75
9 2wce 90.17% 54 4.02 -0.0118 -0.070 228.11

1wfb 87.2% 76 35.16 - 0.0090 —0.024 205.24
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Summary

To utilize color information on aerial photographs, a modulation method of the slope brightness on aerial
photographs were introduced by means of using balloons as a color index. At first, a formula of geometric
transformation from any points on the balloon to the points on the photographs was arrived. Secondly,
color balloons were pictured, and a density distribution of the balloon color in photographs were analyzed.
In consequence, the photographic density distribution was estimated in good precision. The formula for
estimation includes 2 variables which indicates angles from the sun and from the camera to the slope's
normal line, and 4 parameters which indicates the condition of insolation and the film condition. Contribu-
tion ratios of the formula are 74.7~98.7%.





