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Abstract

The ultra-short baseline (USBL) positioning system, as an underwater acoustic positioning technol-
ogy, is applied in ocean surveys, seabed engineering, and related underwater operations due to its
flexible deployment, strong real-time capability, and high positioning accuracy. One of the core re-
quirements for sustainable ocean development is to obtain precise, high-quality basic marine obser-
vation data, providing scientific support for marine ecological protection, rational resource develop-
ment, and refined environmental management. The Conductivity-Temperature-Depth (CTD) Profiler
is the core equipment for acquiring basic physical and chemical parameters of seawater, and the op-
erational measurement accuracy of the CTD directly determines the application value of basic ocean
data. This paper aims to explore the application of the USBL system in CTD operations, providing tech-
nical support for improving operational measurement accuracy, accelerating measurement effi-
ciency, and ensuring the quality of ocean survey operations, thereby contributing to sustainable ocean
development practices. First, this paper introduces the principles and characteristics of the USBL sys-
tem, then analyzes its multi-scenario applications in ocean surveys. Taking the CTD equipped with the
USBL system as an example, the experimental design and data processing are detailed. The study
shows that when the USBL system is applied to CTD operations, it can accurately reconstruct the mo-
tion trajectory of underwater measurement units and, to some extent, improve measurement posi-
tioning accuracy and data spatial correspondence, reducing positional deviations under traditional
operational modes. This study provides a case reference for introducing the USBL system into CTD
operations and offers a methodological basis for position correction in fine-scale ocean observations.
Combining practical applications, the paper further discusses the technology’s potential in different
operational scenarios and directions for future research.
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Figure 1. Ranger 2 ultra-short baseline diagram
[& 1. Ranger 2 HBiEE L REE

DOI: 10.12677/sd.2026.165185 55 GRS 94


https://doi.org/10.12677/sd.2026.165185

BAEE, B

ARG K H )5 95 [F Sonardyne A & N Ranger 2 RUMBHGFLLL 722 @ R GE, X —BEEREN
R A ARG, LTIV T & MK BN € R AI(E 1). % RGuE 2R AE N 1 2
HeRe A MK N RS A AE S, 2R AE KT B AR B 22 N B AR BRI 045 5 )5 LB R B — > 5l
{55 AN [E] e NS T 2h B e A% . T SEIN K H PR EEA RO RN KRG E 7. E N Ranger 2 R4t
2R = B

R R A 1) Ty 2

DNFE . R HE LR R P S KR 5, KR LB AU B S AT [

T R K e 2 T1; B2l R B RS 245 S5 B 2 T2; S e K R ISR v, W
—(T2-T1)x V)2

Tifr: NEZHI ST 5 LAERT Y s BIA R ORI, A P I8 B2 AN H22 0 I e Py B [ AS [

KUGERI B iy D sl A s B Ri(E] 2), I8 RS HIHINE 75 508 B R MR AEAS IO F], a2 bR
250 BB P B AR R BE A A AL R AR, Rl A AT R, AR T g ds sk
PRARGITT LA .

Figure 2. Ranger 2 ultra-short baseline transducer positioning schematic
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Figure 3. Schematic diagram of CTD survey operation connections
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Table 1. System signals and access status checklist
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Figure 4. Sound velocity profile of the survey area
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Figure 5. (a) Ultra-short baseline signal tracking diagram; (b) Ultra-short baseline receiver transducer status diagram
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Figure 6. (a) Two-dimensional scatter plot of the mother ship coordinates; (b) Two-dimensional scatter plot of the measured
target coordinates
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Figure 7. (a) Mother ship track diagram; (b) Measurement targettrack diagram
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Figure 8. (a) Curve of the mother ship’s longitude varying with depth; (b) Curve of the measured target’s longitude varying
with depth; (c) Curve of the mother ship’s latitude varying with depth; (d) Curve of the measured target’s latitude varying with
depth; (e) Curve of latitude offset between the mother ship and the measured target varying; (f) Curve of longitude offset
between the mother ship and the measured target varying
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Figure 9. Simulation diagram of the fixed-point survey equipment descent trajectory
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