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Technology of high—precision tidal level acquisition in medium and
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Abstract: In order to solve the problem of obtaining high—precision tidal level in the port & waterway engineering far from the
coast, the principle of medium and long distance GNSS positioning considering ocean water vapor, and the method coupled tide
level extraction algorithm were studied and related software were developed. The instantaneous three—dimensional coordinates
of GNSS antenna were measured by using PPK technology based on GPS and BDS, the instantaneous elevation of the sea
surface was obtained by combining its coordinates in the hull coordinate system, the tide level in navigation was finally obtained
through the Fourier transforming, wavelet filtering, and the conversion of the vertical datum. It has been proved by many tests
and practical application that the accuracy of PPK technology in locating and acquiring tidal level in the medium and long
distance waters can meet the requirements of horizontal positioning and tidal level in port & waterway engineering.
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Fig. 1 Flow chart of GNSS medium and long distance positioning algorithm
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Fig. 2 Effect of tide level filtering by Fourier transform



2020 426 113

XNE, A TR KIS TR RS B L3R R AR - 31 -

2) /INBAE

AN AT % R A L S BT Y K R R AE A
INBABI SO SRR T, R TE R A 1) = A R B I A
T A R B S U /N 3 o /N AR e ) S AR
JE BRI A/ N PREL o (OVERI 7 J5 . TEAF]
RIE o FH5RIES FOERNR, RE o
il /N PR A, PR T /N pR A S
B, MRFIRI,

Wma,ﬂ:j:f(nd)(t—TUm >0 (8)

NP A AT LUK 5 18 973 AN [ A 931 3 25

3.10 ¢
2.90 |
270 |
2.50 |
230 F
2.10 |
1.90 |
1.70 |
1.50 }
1.30 |
Lo} m
0.70 |

T /m

], TR MRS R R, N, X
MRS /N AL i ) L A R (AR
AT LIS B TR S o T BRI 4
SRR, RIGENIIT S A Rz R B A,
FUH/IN D AR B v] LS 5 3 o B 8 Bt o R
FH/IN U R BCHEA T /NI, (8 O 28 KB o A
W BETF IR A IBE , SR PR I AR AR R B
G, DTS B ELSE AL 51 o

SURFEW], i /NI AR B R B A A S
BT AR R I 285 R A IR o 1
e, B3 OWERTIAL, A ]S O 22 0 s O I
JE R HA A

12:30:00 13:00:00 13:30:00 14:00:00 14:30:00 15:00:00 15:30:00 16:00:00 16:30:00 17:00:00 17:30:00

B3 N SE  R
Fig. 3 Effect chart of tide level filtering by wavelet filtering method
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Table 1 Location error of experiment 1 to experiment 5
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Table 2 Comparison of PPK, RTK and tide gauge
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