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Study on the GNSS Deformation Monitoring of Dam Considering the Multipath Error Correction
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Abstract: According to that GPS multipath error cycle is about one sidereal day, correction model can be established to
correct multipath error by coordinate domain filtering or observation domain filtering in GPS short baseline relative positio-
ning. BDS is composed of three types of satellites, which are GEO, 1GSO and MEO. Because MEO satellites have about
seven sidereal days of orbital repeat period, which is very different from GEO and IGSO satellites’ approximate one
sidereal day of orbital repeat period, multipath error correction of BDS observation can be corrected only through observa-
tion domain filtering. This paper gave an example of deformation monitoring network of one reservoir dam. According to those
satellites” different orbital repeat periods, multipath error correction models are established individually for GPS and BDS
satellites to correct their multipath error. The results show that the precision of deformation monitoring of dam can be im-
proved distinctively after multipath error was corrected.
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Fig. 1 Distribution map of monitoring point of dam
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Tab.1 General schedule of four observation periods

B 5 Fhfist ] |

AFBE 1 2014.7.17 12 : 00 2014.7.21 09 : 00
BBt 2 2014.7.21 10 : 00 2014.7.25 09 : 00
B 3 2014.7.25 10 : 00 2014.7.29 17 : 00
At B 4 2014.7.29 16 : 00 2014.8.02 15: 00
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Tab.2 Station distribution of dam GNSS motoring network of four periods
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Fig. 2 Result map of C01-C02, C05-C06, C04-C05 baselines

of the first observation period before multipath correction
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Fig. 3 Result map of C03-C04, C03-C06, C04-C06, C03-C05 baselines

of the first observation period before multipath correction
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Fig.5 Result map of C03-C04, C03-C06, C04-C06, C03-CO05 baselines of the first observation period after multipath correction
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Tab.3 Baseline statistics of four observation periods

(lenth/m; std statistics of N, E and U directions/mm before and after multipath correction)

o . , - North East Up
e L A K W | WER | &Em | &EE | &EW | &R
1 1 C01-C02 58 0.87 0.48 1. 36 0.75 2.96 1.24
2 1 C05-C06 81 0.59 0. 64 0. 86 0.75 2.47 1.72
3 1 C04-C05 50 1.05 0. 66 1.26 0.67 2.40 1.83
4 1 C03-C05 96 1.65 0. 88 2.18 1.05 4.16 2.59
5 1 C04-C06 128 1.20 0. 88 1.57 0.90 3.13 1.76
6 1 C03-C06 178 1. 68 1.31 2.01 1. 80 5.16 2.68
7 1 C03-C04 50 1.54 0. 69 2.13 0.71 3.72 1. 50
8 2 C05-D05 21 0. 85 0.29 0. 58 0.22 1.70 0.57
9 2 C05-D03 99 0. 84 0.42 0.77 0. 36 1.95 0. 80
10 2 C03-C05 96 1.33 0. 81 1.32 0. 68 2.95 2.02
11 2 D03-D05 97 0. 46 0.37 0. 64 0.48 1. 66 0.71
12 2 C03-D05 99 1. 88 0. 89 1.17 0.96 4.58 1.77
13 2 C03-D03 121 1. 66 0.92 1. 40 0.79 3.09 1. 81
14 3 D03-D04 50 0.43 0.43 0.78 0.38 1. 81 1.37
15 3 D02-D04 129 0.74 0.77 0. 66 0.49 1.56 1.42
16 3 D02-D03 79 0. 64 0.54 0. 82 0.45 2.05 1.79
17 3 CO01-DO1 21 0. 49 0.28 0.63 0.45 2.70 1.34
18 3 D05-D06 81 0.47 0. 46 0.48 0.43 1. 80 1.76
19 3 C01-D05 315 1.34 1. 68 0.93 1.32 2.43 3.10
20 3 DO1-D06 235 1.16 1.38 1.09 1.03 1.92 2.22
21 4 C01-C02 58 1.10 0.44 1.08 0.32 2.44 0.50
22 4 C06-D06 21 0. 86 0.20 1.25 0.33 3.07 0. 86
23 4 C02-D06 315 1.54 2.22 1.41 0. 86 4. 11 1.71
24 4 C02-C06 315 1.29 2.12 0.95 1.02 3.17 1.70
25 4 C04-D04 21 0.75 0.24 1. 14 0.17 2.28 0. 64
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Tab.4 RMS positioning means of all baselines of different

lengths before and after multipath correction

R K/ N E Y FEA
m HCIE A | BCIE R | BOERT | R R | OERT | BOER | 2
<40 0.70 | 0.20 | 0.86 | 0.23 | 2.38 | 0.68 | 4

<60 0.85 | 0.37 | 1.09 | 0.40 | 2.52 | 0.98 9

<100 0.90 | 0.48 | 1.06 | 0.51 | 2.60 | 1.27 17

100-200 | 1.32 | 0.97 | 1.41 | 0.99 | 3.23 | 1.91 4

200-300 | 1.33 | 1.85 | 1.09 | 1.05 | 2.90 | 2.18 4
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