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Abstract

The key technology of hydrographic topographic survey is to obtain the water depth and tidal level (or
water level) and calculate the elevation of the bottom point. There are many different methods to obtain
tidal level values, such as tide gauge and non-tide gauge (GNSS or RTK tidal level). Data acquisition
through Hypack software can obtain abundant raw data. How to use these data to acquire GNSS tidal lev-
el and then realize GNSS three-dimensional waterway observation is very meaningful. In this paper, sev-
eral GNSS three-dimensional waterway observation techniques and implementation methods in Hypack
2018 software are analyzed and introduced. Through the comparison and analysis of the experimental
data, the local elevation information of KTC data in the original RAW file is extracted by post-processing
under the driving mode of "GPS MNEA-0183". It has the advantages of convenience, rapidity and high
precision in tidal level calculation, and has high application and popularization value in inland river
three-dimensional waterway observation.
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Figure 1. Theory chart of GNSS three-dimensional waterway survey
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Table 1. KTC statement and description of original data information

F 1 KTC IFARIRGHIEE S A

KTC Strings i) b3S ik

KTC KTC Format %

dn 1 device number B IKE) S

t 41109.037 time tag i e AR 2

n 11 number of values EN ALV EE]
Wht 20.059 WGS-84 Ellipsoid Height WGS 84 Hfixk 5
Lht 42515 Local Ellipsoid Height 2 Hb AR =

u 0.000 Undulation HRR

K 0.000 K value K &

A -2.169 Antenna Offset KL MmiFe

D 0.000 Draft Correction wIHEIE

T 17.890 Final Tide RZENL
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Figure 2. Tidal level observations during underwater operations
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Table 2. Statistical table of internal coincidence accuracy

® 2. AFERESRITER

L5 A X Tl/m TERR RN EL4511%
-0.2~-0.1 4 0.15
-0.1~-0.05 100 3.63

-0.05~0 1325 48.04
0~0.05 1226 44.45
0.05~0.1 98 355
0.1~0.2 5 0.18
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Figure 3. Distribution of RTK Tidal Level and Center Line Method
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Figure 4. Two different extraction methods of Hypack
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