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This study used agent-based modeling (ABM)
simulations to compare the defensive effectiveness of
5-inch and 76-mm naval guns against suicide unmanned
surface vessel (USV) threats. The results showed that,
compared with the 5-inch gun, the 76-mm
system—owing to its higher rate of fire—maintained a
higher defensive success rate that was both consistent
and statistically significant, even in complex scenarios
involving multiple high-speed, evasive USVs, thereby
demonstrating a reliable response capability. These
findings provide reference data to support the
development of future operational concepts and
employment strategies for naval gun systems against
swarming suicide-USV threats.
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Fig. 1. Simulation environment

Table 1. 5 in. gun vs 76mm gun
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3 5742 747} 3.5 kg, 0.6 kgo| T},

Table 2. Naval gun ammunition (127 mm and 76 mm)

o Weight Explosive  Muzzle velocity
Ammunition ) filler (m/s)
K300
(127 rm) 31.75 COMP-A3 827
K243 12.4
(76 mm) (including charge) COMP-A3 910
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Table 3. Damage criteria by naval gun type

Direct hit Grazing hit
Naval gun (m) i)
5inchgun 9.5 13.5
76 mm gun 6.5 9.6
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Table 4. Comparison of effectiveness metrics for
straight-moving USVs

Average Average Average
Naval gun defenserate  engaement time  ammunition
(%) (sec) used
5inch gun 63.1 477.5 151
76 mm gun 81.0 321.0 50.8
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Table 5. Comparison of effectiveness metrics for zig-
zag—-moving USVs

Average Average Average
Naval gun defenserate  engaement time  ammunition
(%) (sec) used
5inch gun 38.0 493.3 17.1
76 mmgun 67.5 450.2 441

A 1A 19 AFA 2HE v ez sAIA Y
76 mm TE 740] 5AH 04 o] R 75l 1 o]
E3F4 oz A% 4=t 2
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o2 Fou3 & HATH(t = —2.11, p < 0.047)
Fig. 30] UEb uRo} 0] 76 mm FE O] & H
Hol&2 w3 10079 BE AAH T 80T &5
g2 HEg o g o E A0 i s A&k X142l
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Fig. 3. Average defense rafe
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