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Abstract: [ Objective ]} Addressing the challenge of quantitatively detecting unrepeatered submarine optical cables in near-shallow
sea areas due to their weak intrinsic signals, this study aims to propose a novel method based on active-source magnetic anomaly
detection for accurate and quantitative assessment of their planar routes and burial depths. [ Methods ] The core of this method in-
volves actively enhancing the magnetic anomaly signal by applying a 5A direct current to the cable's armored layer. Firstly, the
Normalized Anisotropy Variance-Edge detection(NAV-Edge) technology is employed to identify anomalies. Subsequently, the
low-rank matrix decomposition method is used for potential field separation to precisely extract the target body's signal. Finally,
the target's location and depth are jointly inverted by combining magnetic susceptibility inversion and Euler deconvolution. The
Gulangyu to Songyu Submarine Cable in Xiamen served as a case study, detected using a G-882SX marine magnetic gradiometer
system. [ Results JExperiments demonstrated that applying a 5A direct current could generate a magnetic anomaly amplitude dif-
ference of approximately 140 nT, significantly enhancing the signal strength without affecting the cable's transmission perfor-
mance. Detection results confirmed that this method achieves centimeter-level accuracy, with an average root mean square error
for planar positioning of less than 10 cm and an average burial depth inversion error of less than 0. 1 m, showing high consistency
with actual construction data. [ Conclusion] This study establishes a complete technical process for magnetic anomaly detection
specifically tailored for unrepeatered submarine cables. The method effectively overcomes the limitations of traditional detection
approaches, offering significant advantages including high efficiency, accuracy, low cost, and operational safety. It provides reli-
able technical support for the maintenance and management of submarine optical cables in near-shallow sea areas, indicating broad
application prospects.

Key words: magnetic anomaly detection technology; unrepeatered submarine cable; routing and burial depth detection; magnetic
susceptibility inversion; euler deconvolution
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Figure 2 Schematic diagram of magnetic anomaly

superposition
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Figure 3 Three-dimensional inversion of magnetic anomalies
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Figure 4 Euler deconvolution
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Figure 6 Magnetic anomaly detection and interpretation technology process
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