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Abstract

Mission-data communication for self-propelled howitzer and fire-control systems is difficult to secure under cable
disruption, terrestrial blockage, Radio-Frequency (RF) exposure, and legacy modification constraints. This paper proposes
a transparent security relay architecture that combines a tethered Unmanned Aerial Vehicle (UAV) relay with external
security bridges. In a public baseline analysis, the proposed UAV relay achieved a Packet Delivery Ratio (PDR) of
0.5738, about 4.7 times higher than terrestrial wireless communication at 0.1230, while reducing the RF exposure proxy
from 15.028 to 3.138. Sensitivity analysis shows that the UAV relay degrades more gradually under disruption and

blockage stress, while bridge-processing overhead increases delay but does not change the backup-path interpretation.
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Table 2. Baseline performance by communication mode
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Fig. 2. Baseline PDR and path availability by
communication mode
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ZA7E AF dolg AP &AL HAE TR Hol AA FHeAT HA

]’ET)J\q'
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A T2 AR EU 3 7R Aleke 9t

af Z Qlo] 43l 724,
AZ, AdE 4A 7S YR AT F 9
o} =3 UAV =EZ HeF AAZ zdso
O A FERAA FEEY] A ZA AlE, 7
T, Mz U8 SRS BAE ¢ Jdo e
A BA Ask Aok UAV A4 wae A4 A
WAET & PDRY B2 RF =5 ZEAIE HY
o Het HdE Al wE Ad F7E g9
Ak WM At TR A FAS diAE R
o, B =e A A 59 A8elA Bt
e AT B ARE As)of gt

FS AFM e B =19 71EA A7E vyl
=AY Ay, A9 de, 4 94, VAV 15 §s)
5 Ost &8 oA PDR, A, AZ 74,
RF =% ZEAE AP vud J9r}t 9tk
T3 dust A A, 7] A, AdE B¥A, ==
AF Aujrt AF doly HLEe| vAe dFES
251, HY 94, 94 =5, i3 Ads 2o
Z AYEE x3e 594 372 S| of gt
HFHoZ e ) /s HAEME = HILS 3
ZdollA HAA A FAzE 2719 HMY Hekd
A AER FY e ASE 97t ok
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