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Q % EH :=FHoxE Aldto] LS 5ot 3+l A Automatic Identification System (AIS) WAIR] A&9] AlFAHS
BASH= 24T}t Very High Frequency (VHF) ©lo]g @3+ (VHF Data Exchange-Terrestrial, VDE-TER)S 9%t
ZH Q1A 7]4k A & (Interference-aware Resource Allocation, IaRA) 71H-E AQksit. o] 93], laRAE
VHF Data Exchange System (VDES) g XUEHS 53] 4& AAEY HEO] 7|6tslo] g Mg 2 &3 g9

3ttt Aol A} [aRAZF 71& VDESS] VDE-TER A &3 7|93} v|wsto] 8.79% =2 w7l AdE
J—]‘ 9.69% W2 A4 HHES 25k

FHO - A AR, A &, AT VHE HolE ng, Ad A9, s 54 FE &%

Abstract This paper proposes an interference recognition-based resource allocation (IaRA) scheme for
very high frequency (VHF) data exchange-terrestrial (VDE-TER) to ensure the reliability of automatic
identification system (AIS) message transmission in a coastal environment with dense vessels. To this
end, TaRA conducts channel selection and slot allocation based on scheduling information obtained
through monitoring VHF data exchange system (VDES) channels. The simulation results show that IaRA
achieved an 8.79% higher packet delivery ratio (PDR) and a 9.69% lower channel interference ratio (CIR)
compared to the VDE-TER resource allocation scheme of the existing VDES standard.

Key Words : Candidate Slot; Channel Selection; Interference-aware; Maritime Communication: Resource
Allocation; VDE-TER
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Lower Leg Channels Upper Leg Channels

[Fig. 1] VHF maritime mobile frequency band
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[Fig. 2] VDES frame structure
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HexslotNo. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bulletin board signalling channel Random access singalling channel Announcement singalling channel
Data signalling channel Data channel SN Slot number

[Fig. 3] TDMA frame structure with default slot map
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[Fig. 4] System model of VDES network
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{(Table 1> Simulation Parameters

Parameter Value Parameter Value
TDMA frame
Number of 5-50 ; 15
vessels length(! 7 paz4 frame)
Communication
range 25 NM Slot length(l;,;)  |26.67 ms
VDE-TER channel
bandwidth 25 khz Al 2
Data rate 384 Rr 30
kbps
VDE-TER data packet
) P 4,096 N 75
size(lo14) bytes
Frame length 2,250 S/ 15
slots

HojZt}h [aRAE Adh £
VDE-TER At T 719 thH] &2 7]l &2 v
ERdich ol [aRAZF WEsHA AdS Adgshe 71
VDESS] VDE-TER A+l &g 7|3} g2 TDMA e
Z T3 71T TH &2 4 M B2 AdS 941F
o= A™s| £2& Iotr| wiEelth E3L [aRA%
712 VDES?] VDE-TER A4 &g 7|9 2% Auf 47}
S7FE 17l AgEo] 4ttt ol Slot Map W
VDE-TER HlolH A& s & 7Fsst &£329] 47t
Agt=lel Q7] wiEolth, HFHOo=Z [aRA7F 71E
VDESS] VDE-TER A & 719 ti¥] 8.79% T &2

W2 AFES S5

PDR (%)

——JaRA
——VDES

0 5 10 15 20 25 30 35 40 45 50 55
Number of vessels

[Fig. 5] Packet delivery ratio (PDR)
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Number of vessels

[Fig. 6] Channel interference ratio (CIR)
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