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Abstract

In order to solve the problems of low measuring accuracy, low working efficiency and low posi-
tioning accuracy of total station in underwater topographic survey, a portable underwater ri-
verbed topographic survey device was designed based on GNSS-RTK and sonar technology. This
article introduces the components of the device, analyzes the measurement error of the device in
small and medium-sized riverbed terrain measurement through experiments, and the feasibility
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of the application of the device in underwater topographic survey is studied. The results show that
the measuring accuracy of the device can reach 12 mm in the riverbed section measurement. The
working efficiency of the portable underwater topographic survey device is 94.42% higher than
that of the total station. Data automatically collected by the device can be transmitted to a com-
puter via 5G technology and plotted into a cross-sectional view of the riverbed.
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Table 1. Ultrasonic sensor specifications
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Figure 1. Schematic diagram of data transmission for ultrasonic sensors

L BRI FEE
22. BEMNERS

e R B AR 4t R AR A4 0 500 KHz [k 75 I A& Jekas A USB-TTL {5 5 36 e ds 2 A SRAR B 1 4t
i STM32 it ML AL fr Bl s AL B TH 5L Hoth iy B4R fE i Bk B a0 1] 2 P

T

WIFI

s

s w1 -
%y o l'e® Reset

wo - WAKEUP

Figure 2. Circuit diagram of the STM32 chip’s main control programs
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Table 2. Water depth error at the same measuring point
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Figure 3. Automatic device for spatial coordinates
of underwater riverbed
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Figure 4. RTK circuit logic block diagram
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Figure 5. Demo program display interface
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Figure 6. Total station riverbed measurement error map
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Figure 7. Total station riverbed survey map
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Figure 8. Total station measurement section difference map
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Figure 9. The difference between the measured riverbed section and the measured section
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Figure 10. Schematic diagram of the device measurement
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Figure 11. Measurement error diagram of the device riverbed
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Figure 13. Efficiency comparison chart
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Figure 14. Measurement error based on total station and new equip-
ment
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