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Table 1 Processing results obtained from using QUAD method for
pre-processing rapid positioning data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Epoch No. Lo/ m V/m L/m No. Class Ui No. | AN 1wl No. | A®) | wl®p ) wi
I - 1.155 0.000 - 1.155 13 2 0.015 19 0.000  0.000 15 0.000 0.065 0.103
2 -1.780 0.000 - 1.780 18 2 -0.280 9 0.000  0.001 12 0.000 0.069 0.109
3 -12.319 0.000 -2.319 8 2 0.308 6 0.000  0.001 24 0.001 0.076 0.119
4 - 2.911 0.000 - 2.911 6 2 0. 445 10 0.000  0.001 4 0.001 0.112 0.177
1 5 - 3.478 0.120 - 3.358 9 2 0.474 7 0.000  0.001 13 0.001 0.180 0.284
6 - 1.164 0.000 - 1.164 19 2 0.527 18 0.000 0.001 23 0.001 0.181 0. 286
7 - 1.788 0.000 - 1.788 7 2 0.593 8 0.000  0.002 11 0.001 0.218 0.344
8 -2.328 0.000 - 2.328 10 2 0.769 13 0.000  0.002 3 0.002 0.281 0. 443
9 -2.917 0.000 - 2.917 15 2 1.014 24 0.006 0. 166 2 0.002 0.312 0.493
10 - 3.485 0.000 - 3.485 16 2 -1.040 23 0.010  0.259 19 0.002 0.339 0.535
11 - 1.159 0.000 - 1.159 17 2 -1.170 4 0.011  0.291 1 0.003  0.401 0. 633
2 12 - 1.781 0.000 - 1.781 12 2 1. 175 3 0.015 0.393 18 0.004 0.569 0.898
13 -2.322 0.000 - 2.322 11 2 1. 184 15 0.026 0.674 20 0.005 0.674 1. 065
14 - 2.911 0.150 - 2.761 20 2 1. 364 12 0.026 0.680 0.006 0.825 1. 302
15 - 3.474 0.000 - 3.474 25 2 -1.59 16 0.036  0.955 0.006 0.920 1.452
16 - 1.154 0.190 -0.964 5 2 -2.68 2 0. 041 1. 080 0.007 0.980 1.548
3 17 - 1.775 0.190 - 1.585 14 2 -2.209 21 0. 050 1.:325 0. 007 1. 005 1.587
18 - 2.317 0.000 -2.317 1 1 -0.423 20 0. 057 1.491 10 0.010 1.397 2.206
19 - 2.907 0.000 - 2.907 2 1 -0.994 11 0.077  2.030 5 0.118 17.148 27.078
20 - 3.470 0.000 - 3.470 3 1 1.480 1 0.091  2.391 14 0.149 21.789 34.407
21 - 1.159 0.190 - 0.969 4 1 1.279 22 0.102  2.665 21 0.189 27.513 43.446
4 22 - 1.779 0.190 - 1.589 21 1 -0.354 25 0.123  3.222 22 0.190 27.733 43.792
23 -2.322 0.000 - 2.322 22 1 -0.883 17 0.138  3.626 16 0.194 28.277 44.652
24— 2.909 0.000 - 2.909 23 1 - 1.481 14 0.151  3.953 17 0.195 28.467 44.952
5 25 - 3.475 0.220 - 3.255 24 1 -1.274 5 0.163  4.281 23 0.219 32.012 50.549
r=38 r=12 r= 18
Fe 2 H 3 FPANIR] 7 0] bR i A7 B Ak 3G ¥ & IR B HL AR
Table 2 Comparison of several index obtained from using three different methods for
processing rapid positioning data
Gross errors and Detected Estimat ¢ Tterati
Method cycle slips in raw gross errors and SHmators o gross Success rate  Rms. /m eraion
5 . errors / m number
ata cycle slips
5,14, 16, 17, 5,14, 16, 17, 0.118, 0.149 0. 189 0. 190
QuAD 21,22, 25 21,22.25 0.194 0. 195 0. 219 100% —0.0042 3
Rotust See above 5.14,17,25 Luyes wolghbs 57.1%  0.548 26
estimation for gross errors
Hypothesis test See above 5, 14,25 Liow ex ‘weights 42.9%  0.602 3

for gross errors
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Method for processing data observed from

GPS for subsidence surveying in mining area

HAN Bao-min', OU Jrkun', CHAI Yarju', LU Xiwshan®
(1. Institute of Geodesy and Geophysics, Laboratory of Dynamical Geodesy, Chinese Academy of Sciences,
Wuhan 430077, China
2. Shandong University of Science and Technology, Taian 271019, China)

[ Abstract] T he precision of GPS rapid positioning is directly related to the quality of data processing, so the data processing is an
important procedure in the GPS rapid positioning. Since the “quasraccurate detection of gross errors (QUAD)” method has the char-
acter of simultaneously detecting, locating multiple gross errors in surveying data, estimating their values and accuracies and then cor-
recting them, the QUAD method is introduced to process GPS rapid positioning data. The mathematics model is summarized. Then
detailed implementation procedure is presented. In order to make a comparison, the models of the other two methods like robust esti-

mation and hypothesis test are also summarized. At last, one numerical example is given out to illustrate the feasibility and validity of

this method.

[ Key words] GPS rapid positioning; gross error and cycle slip; data processing; QUAD method
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