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In this paper, we aim to efficiently augment Side Scan
Sonar (S.S.S.) data, a critical tool in mine detection
operations. However, the scarcity of mine-related
defense data available to the Navy presents a significant
challenge. To solve this issue, we use overseas S.S.S.
data, enhancing it with coastal seabed environmental
data and the image Mix-up technigue. We conducted
experiments using the YOLOV8 real-time object
detection model. The results indicate that the inclusion
of synthetic data substantially enhances the model's
performance. This finding is particularly noteworthy as
it provides a viable solution to the shortage of mine
classification data in the Navy's manned and unmanned
teaming systems.
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Table 1. Mine table

Type (Clge]¥]o)

Location Moored, drifting, floating, bottom
Explosion Contact, influence, controlled, combination
Purpose Offensive mine, defensive mine, protective mine
Method Warship, submarine, aircraft
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Fig. 3. The way of towing side scan sonar[2]
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Fig. 4. Teledyne Marine Gavia AUV[25]
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Table 2. Summary of the dataset

Year Images MILCO NOMBO
2010 345 22 12
2015 120 238 175
2017 93 28 2
2018 564 95 46
2021 48 49 0
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Table 3. Google Colaboratory Pro environment

Parts Name and specs.

GPU TeslaT4
CPU 12th Intel Core i5-12500H
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Table 4. Composition of experiment dataset

Experiment dataset e Cege E38E 2

#1 #2 #3 #4
Basic 903 - 451 903
Train
mix-up - 3612 451 3612
Validation set 113 113 113 113
Test set 113 113 113 113
Total set 1,129 3,838 1,128 4,741
St 7t hyper-parameter+ A 85 H YOLOVS
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Table 5. Experiment result

Precision Recall

Case #1 0.57 0.417 0.455 0.261
Case #2 0.83 0.501 0.593 0.354
Case #3 0.517 0.405 0.393 0.204
Case #4 0.812 0.749 0.746 0.43
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cision 0.83, recall 0.501, mAPsy 0.593, mAPs0.05
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28,
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mAPsy 0.393, mAPso9s= 0.2042] 55 HAH
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I HE ARV} SIFote 2A7 EEEHAY. 97
o|m 2| 7} Tlo] B of] LIHHA Q5] wo]=7} F
7hE] o} o] 3t AT/t UrERR T

Case #4 9+ 23}, precision 0.812, recall 0.749,
MAPsy 0.746, mAPsp9s 0.430 2 T} E #1, #39 A
FEET B ARNA Fouet FFS EAS
A ATt E73] precision A EQ] HF #2HTHE W
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