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Table 1  Quantitative effects of satellite location parameters for the calculation of longitude and latitude
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Fig- 1 Quantitative effects of location parameters for the calculation of position
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Table 2 Results of location for NOAA-15 AVHRR data

5 A SERRA A/ () RS/ () HREGERE/ () MM HIRE kn
B 1 Test (119.8594, 37.3660) (119.8711, 37.3388) (0.0117, —0.0282) 3.24
v 2 Test (121.2188, 39.5062) (121.2422, 39. 4880) (0.0134, —0.0182) 2.27
3 Test (124.6523, 38.1237) (124.6875, 38.1237) (00352, 0..0000) 2.82
4 Test (120.6914, 36.1243) (120.7148, 36.1052) (0.0234, —0.0191) 2.81
5 Test (121.8750, 38.9564) (121.8984, 38.9380) (0.0234, —0.0184) 2.76
6 Test (120.2813, 37.6756) (120.3047, 37.6569) (0.0234, —0.0187) 2.78
7 Test (124.6406, 39.5883) (124.6641, 39.5883) (0.0235, 0.0000) 1.88
8 Test (117.5234, 47.6866) (117.5468, 47.6772) (0.0234, —0.0094) 2.14
9 Test (117.6758, 49.3215) (117.711(), 49.3121) (().0352, ,0_0094) 3.00
10 Test (111.1211, 39.3831) (111.1445, 39.3647) (0.0234, —0.0184) 2.76
B 1 GCP (119.8594, 37.3660) (119.8770, 37.3519) (0.0176, —0.0141) 2.09
=2 2 GCP (121.2188, 39.5062) (121.2188, 39.5203) (0.0000, 0.0141) 1.55
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4 GCP (120.6914, 36.1243) (120.6738, 36.1384) (—0.0176,0.0141) 2.09
5 GCP (121.8750, 38.9564) (121.8926, 38.9564) (0.0176, 0.0000) 1.41
6 Test (120. 2813, 37.6756) (120. 2813, 37.6897) (0.0000, 0.0141) 1.55
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9 Test (117.6758, 49.3215) (117.6934, 49.3356) (0.0176, 0.0141) 2.09
10 Test (111.1211, 39.3831) (111.1035, 39.3972) (—0.0176, 0.0141) 2.09
B 1 GCP (119.8594, 37.3660) (119.8682, 37.3582) (0.0088, —0.0078) 1.1
SEAL 2 GCP (121.2188, 39.5062) (121.2188, 39.5140) (0.0000, +0.0078) 0.86
#2 3 GCP (124.6523, 38.1237) (124.6391, 38.1159) (*O.()()SS, —0.0078) 1.11
4 GCP (120. 6914, 36.1243) (120. 6826, 36.1321) (—0.0088, +0.0078) 1.11
5 GCP (121.8750, 38.9564) (121.8838, 38.9564) (0.0088, 0.0000) 0.70
6 Test (120.2813, 37.6756) (120.2813, 37.6834) (0.0000, 0.0078) 0.86
7 Test (124.6406, 39.5883) (124. 6318, 39.5883) (—0.0088, 0.0000) 0.70
8 Test (117.5234, 47.6866) (117.5322, 47.6866) (0.0088, 0. 0000) 0.70
9 Test (117.6758, 49.3215) (117.6758, 49.3293) (0.0000, 0.0078) 0.86
10 Test (111.1211, 39.3831) (111.1123, 39.3831) (—0.0088, 0.0000) 0.70
HAEENL RMSE - Longitude = 0. 0247 RMSE - Latitude =0. 0163° (44 F b [ JE B 2. 7km)
BREME], RMSE - Longitude =0. 0160°, RMSE - Latitude =0. 0110° (424 F 1T #E 25 1. 9%km)
SHEN # 2, RMSE-— Longitude =0. 0074, RMSE —Latitude = 0. 0060° (824 41 [ 5 25 0-Okm )
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High Precision Navigation of NOAA AVHRR Data

ZHANG Bin ZHU ZhengZhong GE Cheng-Hui WU You Shou
( Department of Electronic Engineering, Tsinghua University, Beijing 100084)

Abstract Based on the quantitative analysis of the major error sources for NOAA AVHRR data, this paper presents a
new navigation method - In this method: correction of time-drift onboard and adjustment of the ephemeris data is carried
out at the criteria of constraint Least-Mean Square Error; and the spacecraft attitude deviations is also estimated and cor~
rected - This navigation method is comprehensively considered with other critical elements of location, such as orbit calcu-
lation of satellite: determination of the position information of each pixel . and precise image registration between reference
image and slave image- By using high resolution 1. 1,000, 000 digital map data and LANDSAT TM data to identify GCPs
(Ground Control Points) > the geolocation accuracy of selected GCPs can be improved- With these accurate GCPs, the
geolocation accuracy of navigation for NOAA AVHRR data can be improved to lkm in the whole image. and less than
lkm at nadir-

Key words Polar-orbit meteorological satellite, Location, Navigation



