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Abstract In recent years,underwater acoustic communication technology based on OFDM modulation has been developed rapid-
ly,with the advancement of the national strategy of Smart Ocean.as well as the demand of marine resource development. One of
the key issues is the allocation of subcarrier in order to optimize the system performance. In this paper,a subcarrier allocation al-
gorithm with low complexity for underwater OFDM acoustic communication system is proposed,candidate nodes are selected ac-
cording to a certain criterion in each round.node with the worst comprehensive channel state is the final objective. The algorithm
can improve the overall transmission performance of the system,and the transmission performance of the worst sensor node is
considered as well. Besides,in case a certain node cannot get any subcarrier resource in multi-round allocations, the idle node in
the last round is assigned the subcarrier with the best channel condition in front of other nodes. Simulation results show that the
improvement of the algorithm can solve the problem on the premise of hardly reducing the performance of the original algorithm.
The proposed algorithm has certain reference significance for the resource allocation of underwater multi-sensor network.

Keywords Underwater acoustic communication, Orthogonal frequency division multiplexing, Subcarrier allocation, Channel state
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Fig. 1 Underwater OFDM acoustic communication system model
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Table 1 Channel state information matrix

Sub- Sub- Sub- Sub- Sub-
Channell ~ Channel2  Channel3 Channel4  Channel5
Nodel 7 3 8 7 6
Node2 8 5 4 8 7
Node3 2 8 7 6 6
Node4 8 8 2 1 4
Node5 6 2 4 7 6
Node6 1 8 8 8 2
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Fig. 2 Average channel state value of sensor nodes
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Fig. 3 Sum of sensor node channel states

wEF REERAE

B4 me T AR IERSE
Fig. 4 Channel state value of worst sensor node
P 5 4 T Y 2 CRE AN ) B 43 B 4 0
AL B T TS LU R RS . BOBA 6 A4
A L, A S “?ﬁ?f",)ﬁuﬁﬁ\ﬁﬂ‘l@d‘é\%ﬁ;/\1§m
a RN T A BT WL 5 R LU B, S AL
R TR Bii/*ﬂﬁﬁéiﬁﬂ%iﬁiﬂfﬁlfﬂ?%w‘”ﬁﬁ



390 Computer Science T MBI Vol. 48, No. 6A ., June 2021
A8 R A i 1) — A8 O R B AR AR RS T 2 BT B 77 Wil 1% B #5 1 ASB 0 1 g 42 .

B BT 80 B9 4 A I BUAR R 345 T 4R BT IR L AR B AR LA S
Pt 32 3 7 IR R 3 4 o B A AR

i M

0 10 20 30 40 50 60 70 80 90 100 110

VERE ¢

¥ RFS

&5 A I B A PR AR I8 A 1Y T S (R B IR TR
Fig. 5 Index of idle sensor node in every time slot(“worst case

first” algorithm)

6 R 7 434 th T e et e ik e Eﬁaﬂﬁcf‘a”%;
?ﬁ'ﬁ%ﬁﬂzi&ﬁ%ﬁ@%@@%*ﬁﬁ%ﬁ DR A 0 O 2 15 IR
mEIER A, HA k1, %&zﬁ“ﬁﬁﬁnf‘a”%&:'ﬁ
EE&E%&,%& 3.5k 4 %7“%!1%%5’6”%?%5E6&$ﬁ
B WA LUE H, TE 0 J2 1% 1% 8 19 S5 RS BUR L i8
B MG AR S RS, EAm@;zﬁ%J?ﬁ&&éﬁ%ﬁE%{s«E
/J\JafﬂajzﬁT%%Eq‘zU%/r%@%‘%wmkt@%? =

RS I TR) 0, 33 AR b B2 8 T 3k Y o5 Y A T PR R

40

] 3291 3236 3213 3206

30
s
gézo
s 15
&,

5

¢ 1 2 3 4

ik
B 6 AL RS A RS AR OR 0k 5 e dk B96)

Fig. 6 Sum of sensor node channel states (original algorithm and

improved algorithm)
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Fig. 8 Curve of sum of channel states with number of sensor

nodes
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