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Fig.1 The positioning process of HY-1 GPS receiver
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Table 1 Positioning data of HY-1 GPS receiver (May 22, 2003)
i 6]

/(hhmmss) r/m y/m z/m r/m v /(mes™h) v, f(mesT) v /(mesT!) v/(mesTE)
09 38 58 —2951238 4169442 5021776 7163259 —1353.74 5311.35 —5191 T549.141
09 39 31 —2992530 4337173 4852896 7163582 —1226.83 5170.88 —5362.72  7549.959
09 40 03 —3029748 4500307 4678622 7163912 —1099.14 5023.88 —5528.42  7550.557
09 40 35 —3062874 4658636 4499151 T164248 —971.13 ABT0.TT —5BB7.65  7550.951
09 41 07 —-3091897 4811976 4314693 7164602 —842.62 4711.74 —5840.73  7551.465
0941 39 —3116804 4960133 4125430 7164954 —T14.11 4547.02 —5Y87.19  7551.939
0942 11 -=3137591 5102924 3931574 7165304 —585.28 4376.44 —6127.08  7552.277
09 42 43 —3154263 5240167 3733348 7165655 —456.86 4200.52 —6260.29  7552.769
09 43 15 -—3166831 5371703 3530984 7166021 —328.71 4019.47 —6386.57  TH53.308
09 43 47 —3175305 5497355 3324687 T166381 —200.92 3833.09 —-6505.83  T553.726
09 4419 —=3179706 5616981 3114693 7166751 —73.93 3642.12 —6617.62 7554.032
09 44 51 —3180049 5730419 2901238 7167119 52.33 3446.54 —6722.08 7554.319
09 4523 —3176372 5837522 2684560 7167487 177.47 3246.47 -6819.12  7554.566
09 45 55 —3168702 5938150 2464896 7167846 301.57 3042.43 —6908.48 T7554.761
09 46 27 —3 157087 6032196 2242492 7168219 424.28 2834.37 —6990.34  7555.033
09 46 59 —3141563 6119519 2017592 7168585 545.6 2622.6 —T7064.42 7555.246
09 47 31 —3122184 6200003 1790452 7168946 665.46 2407.22 —7130.62 7555.348
09 48 03 —3098995 6273539 1561320 7169294 783.49 2188.54 —T7188.84 7555.328
09 48 35 —3072061 6340055 1330454 T 169656 ¥99.5 1967.75 —T7238.95 7555.365
09 49 07 —3041445 6399445 1098113 7170016 1013.54 1743.23 —T281.12  7555.185
09 49 39 —3007219 6451601 864550 7170353 1125.32 1516.83 —=T7315.0R  7554.966
09 50 11 —2969453 6496493 630022 7170704 1234.96 1288.01 —7341.2 7554.953
09 50 43 —2928218 6534046 394794 7171059 1341.99 1057.65 —=7359.01 7554.773
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Table 2 A comparison of nadir positions derived with GPS data and TLE

GPS ZE{rHdf (=, y, =) ¥H¥WUE Fia (B, L)

H STK 8FFSMEME T A’ (L, L, A)

il , , B . .
B/(%) L/(®) L/®y  L/®) A/km
/(hhinmss) /(hhmmss)
09 38 58 44.514 125.2918 09 38 58 44.436  125.266  795.3867
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GPS S (v, v, =) HHAUE T 4 (B, L) FI STK #HFAMERM R F A4 (L, L, A)
M e L/°) MEC ey L) Afkm
/(hhmmss) /(hhmmss)
09 39 31 42.647 124.6046 09 39 31 42.568 124.58 795.0145
09 40 03 40.777 123.9497 09 40 03 40.699 123.926  794.6525
09 40 35 38.906 123.3234 09 40 35 38827 123.301 794.3032
09 41 07 37.032 122.7225 09 41 07 36.953 122.701 T793.9689
09 41 39 35.157 122.1441 09 41 39 35.078 122,123 793.652
0942 11 33.28 121.5858 09 42 11 33.201 121.566 793.3546
09 42 43 31.402 121.0454 09 42 43 31.323 121.026 793.0791
09 43 15 29.523 120.521 09 43 15 29.444 120.502  792.8274
09 43 47 27.643 120.011 09 43 47 27.564 119.993 T92.6017
09 44 19 25.762 119.5137 09 44 19 25.683 119.496 792.404
09 44 51 23.88 119.0277 09 44 51 23.802 119.01 792.236
09 45 23 21.998 118.5519 09 45 23 21.919 118.535 792.0995
09 45 55 20.115 118.0852 09 45 55 20.037 118.068 791.996
09 46 27 18.232 117.6263 09 46 27 18.153 117.61 791.9272
09 46 59 16.348 117.1745 09 46 59 16.27 117.158 791.8942
09 47 31 14.464 116.7288 09 47 31 14.386 116.713 791.8983
09 48 03 12.579 116.2884 0% 48 03 12.501 116.272 791.9406
09 48 35 10.695 115.8524 09 48 35 10,617 115.836 792.0218
09 49 07 5.81 115.4202 09 49 07 8.733 115.404 792.1428
09 49 39 6.926 114.9912 09 49 39 6.848 114.975 792.304
09 50 11 5.041 114.5645 09 50 11 4.963 114.549  T792.5058
09 50 43 3.156 114.1394 09 50 43 3.079 114.124 TO2.7484
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Table 3 The two line element of HY-1 (May 22, 2003)
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Fig.2 A comparison of nadir positions derived with GPS data and TLE
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Fig.3 The distant of the nadir position between using GPS data and NASA TLE
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THE APPLICATION AND COMPARISON OF GPS
POSITIONING DATA ON HY-1 SATELLITE

LU Chunling® ZHANG Wu?
Y(DFH Satellite Co. Ltd., Beijing 100086)
2(System Department, Chinese Academy of Space Technology)

Abstract

HY-1 Satellite was launched successfully on May 15th, 2002. It is the first
ocean color observation satellite in China. On the other hand it is the first long life
experimental and operational small satellite in China. The on-board GPS receiver
was successfully used in navigation and give out the precise time. The positioning
principle, flow chart and application of the GPS receiver on HY-1 satellite are
introduced in this paper. A method to confirm and verify the on orbit positioning
data is discussed. Using the Two Line Elements (TLE) from NASA web, the satellite
orbit is calculated by the Satellite Tool Kit (STK) software so to obtain the nadir
positions, then, the real GPS data at that time are processed and converted to
the nadir positions. The nadir geodetic positions from GPS data are compared
with those from the TLE. The difference of nadir positions between GPS and TLE
methods are given. It is very helpful to give the comparison using the real on-board
data.
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