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Abstract

The mission and constellation design for acquiring weather images of Taiwan, Republic of
China, is presented. The constellation is constituted of the low-cost microsatellites similar to
TUUSAT (Taiwan Universities United Satellite), which employs the passive magnetic attitude
control system and the imagery system of miniature cameras. The mission requires acquiring at
least one image covering Taiwan per hour. The coverage requirements, Access coverage zone,
Access coverage, and Access coverage gap, are defined according to the constellation design. The
Walker constellation method is employed to calculate the minimum satellites in constellation for
the mission requirements. The imagery system of multi-cameras and the 14/14/0 Walker
constellation is adopted to acquire the images of targets located in the certain specified latitude
band per hour. Our design also can be applied to observe the moving target in the specified
latitude band, such as typhoon, for the same mission requirement of acquiring at least one image

per hour.
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Fig. 1 Access coverage zone.
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Fig. 4 Access coverage gaps of the 14/14/0 constellation
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Fig. 6 Latitude band Bs that satisfies both the imaging and coverage requirements.
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Fig. 7 Typhoon track of Toraji. The dashed-line area, B,,, is defined as the warning area.




Table. 1 Simulation to observe typhoon Toraji. The “-” and “+” at last column represent

descending and ascending respectively.

No. of acquiring Access started (hr) Access stopped(hr) 9

s of target &, of target

No. of Access

images Satellite
1 0.6669 0.83361 126.92 16.53 -13
2 1.6669 1.8336 126.92 16.53 +7
3 2.3669 2.5336 126.92 16.53 -14
4 3.3669 3.5336 126.92 16.53 +8
5 4.0336 4.2003 126.92 16.53 -1
6 5.0336 5.2003 126.41 16.724 +9
7 5.7336 5.9003 126.33 16.755 -2
8 6.7336 6.9003 126.21 16.799 +10
9 7.4003 7.5669 126.14 16.829 -3
10 8.4003 8.5669 125.02 16.873 +11
11 9.0669 9.2336 125.94 16.903 -4
12 10.1 10.267 125.82 16.949 +12
13 10.767 10.934 125.74 16.979 -5
14 11.767 11.934 125.63 17.023 +13
112 89.133 89.3 118.6 25915 +2
113 89.733 89.9 118.55 25.975 -9
114 90.833 91 118.45 26.085 +3
115 91.4 91.567 118.4 26.142 -10
116 92.5 92.667 118.31 26.252 +4
117 93.1 93.267 118.25 26.312 -11
118 94.2 94.367 118.16 26.422 +5
119 94.767 94.933 118.11 26.479 -12
120 95.867 96.033 118.01 26.589 +6
121 96.467 96.633 117.99 26.665 -13
122 97.567 97.733 117.95 26.812 +7
123 98.133 98.3 117.93 26.887 -14
124 99.233 99.4 117.89 27.034 +8
125 99.833 100 117.87 27.114 -1
126 100.9 101.07 117.84 27.256 +9
127 101.5 101.67 117.82 27.336 -2
G, =56 minutes G, ean =37.638 minutes
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