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Table 1 Comparison of the absolute

errors of GPS with MSAS

Ax/m Ay/m Ah/m d/m

GPS_2 0.98 1.42 1.57 1.73
GPS_9 0. 81 0.55 7.43 0.98
GPS_30 0. 44 0.59 1. 16 0.73
GPS_34 1 1.09 —0. 26 1.48
GPS_37 1.33 1. 38 2.55 1.92
GPS_1y 0.91 1.01 2.6 1. 37
MSAS_7 0.32 1. 82 —3.31 1. 85
MSAS_12 0.67 0.23 1.41 0.71
MSAS_14 1.03 0. 54 1. 17 1. 16
MSAS_17 —0.06 0.09 2.5 0.11
MSAS_31 0. 83 0.53 —1.26 0.99
MSAS_ 0.58 0. 64 1.93 0. 96
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Table 2 Comparison of internal and external

coincident precisions of GPS with MSAS

WA R /m SMRGATRTE /m

Oy Oy ol O O o

GPS_2 1.75 1.53  3.27 2.00 2.08 3.63
GPS_9 1.92  1.91 2.91 2.09  1.99 7.99
GPS_30 1.34 1.70 1.87 1.41  1.80  2.20
GPS_34 .15 1.77  2.90 1.52  2.08 2.91
GPS_37 1.12 1.05 4.14 1.74  1.73  4.86
GPS_¥y 1.46  1.59  3.02 1.75  1.94  4.32
MSAS_7 1.36  0.80 1.63 1.40 1.99  3.69
MSAS_12 1.48 1.32 3.93 1.63 1.34 4.18
MSAS_14 1.99 1.01 3.40 2.24 1.15  3.60
MSAS_17 1.18  1.69  3.32 1.18 1.69 4.15
MSAS_31 1.75  1.76  3.34 1.94  1.84  3.57

MSAS_1j 1.55 1.31 3.13 1.68 1.60  3.84
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Fig. 1 Comparison of the DRMS of
GPS and MSAS (in morning)
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M 1~3, & 1.2 7T LLE H . MSAS %t GPS &
PR BE R A — B s i) B D 12 30—
13:30,15:00——15:30 3% 30 &0 5 B &5 = 4k 45 ) (o,
v h) Y SESR AR AR N B . R



68 Marine Geology Frontiers IV Hb 5 5 ¥t 2016 4F 12 H

£ 3 MSAS 5 GPS M HRAREHIFBHEZXRRER DRMS LL B (5 E)
Table 3 Comparison of the errors of DRMS of GPS and MSAS (two periods)

IsEE T
Ax/m Ay/m Ah/m d/m Ax/m Ay/m Ah/m d/m
GPS_2 1. 96 0.07 —0. 30 1. 96 0. 36 2.35 2.99 2.38
GPS_9 0. 66 —1.03 8.12 1.22 0. 90 1.61 7.16 1.85
GPS_30 0. 87 —1.35 —0.03 1.61 0.13 1.81 1.95 1.82
GPS_34 1.71 —0.56 1. 84 1. 80 0.52 2.20 —1.43 2.26
GPS_37 1. 46 0.71 3.74 1.62 1. 18 1.93 1.72 2.26
GPS_1y 1. 33 0.74 2.81 1. 64 0.62 1.98 3.05 2.11
MSAS_7 / / / 0.32 1.82 —3.31 1. 85
MSAS_12 —0.02 —0.93 —2.60 0.93 1.15 1.01 4.13 1.53
MSAS_14 3.15 —0. 36 0.52 3.17 —0.06 1.08 1. 15 1.09
MSAS_17 0.19 —1.69 5. 94 1.71 —0.23 1.12 0. 54 1. 14
MSAS_31 1. 64 —0.71 —2.91 1.79 0. 29 1.24 —0.18 1. 27
MSAS_1j 1.25 0.92 2.99 1. 90 0.41 1. 26 1. 86 1.38
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Fig. 3 Comparison of the absolute errors of X static solution by mean-value and density-median methods
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Fig. 4 Comparison of absolute errors of Y static solution by mean-value and density-median methods
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PRECISION OF MSAS SINGLE-POINT POSITIONING
IN NORTHERN CHINA SEAS

LEI Yan"?, GAO Yanming®, WANG Jinlei’, TAN Meng'?, CHEN Feng®
(1 Shandong Provincial Key Laboratory of Marine Ecological Environment and Disaster Prevention and Mitigation,

Qingdao 266061, China; 2 North China Sea Data and Information Service, SOA, Qingdao 266061, China)

Abstract: Upon the comparison to the Qingdao GPS calibration station,the precision and accuracy of
single point positioning by Getac Z710 (with GPS and MSAS receiver) are evaluated and analyzed.
The dynamic solution is calculated based on two kinds of sample data, the GPS signals only, or both
the GPS and MSAS signals. And the static solution of multi-epoch is calculated by two solution meth-
ods: the mean-value method, or the density-median method. Result shows that MSAS is appropriate
for enhancing position accuracy in the Bohai, North Yellow Seas and their coastal zones, and there is
a positive correlation between sample size and advantage of density-median and it is better than densi-
ty-median method.

Key words: GPS; MSAS; density median; precision



