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Path planning of mobile Sink node in marine ranching WSN
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Abstract ; Statically deployed marine ranching WSN is prone to the energy hole in the region close to the sink node during multi-hop data
transmission. A reliable communication path planning method for the mobile sink node based on improved ant colony algorithm is
proposed. First, for the traditional ant colony algorithm, non-uniform distribution of initial pheromone concentration is used to solve the
problem of blind search at the initial stage of the algorithm. The heuristic function value in the transition probability function is modified
and the crowding influence factor is added to avoid deadlock and speed up the convergence. In order to ensure the convergence ability of
the algorithm at a later stage, an improved update rule for the pheromone is used. Secondly, LEACH protocol is used to cluster the
network. According to the location of the cluster head node and the communication coverage area, the ergodic point set of the mobile sink
node is constructed. Finally,the path planning problem of the mobile sink node is regarded as the traveling salesman problem, and the
optimal path of the mobile sink node is obtained by the improving ant colony algorithm and the constructing backbone node set. The
simulation results show that, at the scale of 275 network nodes, compared with other algorithms, the path length of PMRM is reduced by
41.9%, 20.3% and 30.4%, the data transmission delay is reduced by 42%, 38.5% and 46.7%, and the network throughput is
increased by 10%, 10.6% and 16.4%. The superiority of the method is verified. The proposed method can effectively optimize the
reliability of marine ranching WSN data reception, the energy consumption characteristics of the network and the life cycle of the network
by introducing the mobile sink node and exploiting the rationality of their mobile paths.
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Fig. 1 Diagram of the fish cage aquaculture area of

ocean ranch in Xiayang Town,Xu Wen
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Input

1: S: the set of common node.

2. k. maximum number of cluster heads.

Initialization ;

3 C: the set of cluster head node set.

1 form = 1 —k do

2. TG —F,, f.(), D,

3 fori=1,2,---,n do

4.  M<—RAND(0,1)

5. if M<T(i) then

6 Cs;

7 else

8 join the cluster head with the strongest signal

9. end if

10. end for

11, if the node has not been included in the cluster then
12, the individual node assumes the role of the cluster head
13. end if

14. end for

15: return C
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Fig. 4 Path of the optimal

it BP SRR .

Byk2 ME EP 5

Input
1. C: the set of cluster head node.

2: F: the set of ergodic region.

3.  N:maximum number of iterations
Initialization ;

4. Q: the set of anchor point.

1. fori=1—>Ndo

2. while f; Nf;=0 do

3 fori= 1,2,-+-,n do

4: dye— I €i¢ I, dyigi— I q:79; I
5. if d,;,; <d; then

6: 0Q<—q;,q;

7: else

8: Q¢

9. end if

10. end for

11. end while

12; if ¢;and ¢; have intersection point ¢; then
13; Q< instead of ¢;and g;

14, end if

15: end for

16; return Q

5 KBS HTSITE

5.1 {FEHRE

AATX PMRM J5 3 647 SE 30 0E AT, 50 7E MATLAB
R2020 i E V& Sz, 5258 4 M Intel (R) Corei9-
13900K CPU @ 4. 3GHz,16 GB NfE,1 TB SSD [H & 2 H
0, B A PR AE 2580 Windows 11, S2I6 % € 1£ 500 mx
500 m FEIE XIS A BEHLH B 150 ~ 300 AN 55, 9 5
A2 R M 100 m, 1 EH % 8 MR-WSN A9 52 b FH 47 5t
SIS ] B 22 TR B BB 22 1, 30 1Y S WD LA RE
#£ 600~ 1 200 mJ FEHLEUE , BARDF HSHNE 1 i,

%1 MR-WSN IRES#
Table 1 Environmental parameter of MR-WSN

S8 18
5 B X 38/ (mxm) 500%500
R 150~300
I AR R/m 100
W EPI AR R/ m) 600~1 200
MS HIFSEhHE/ (m - s7") 30
7 RS R/ Mb 0~18
BRI (kb - 5™ 300

VPR 22 i) ACA B3k SCHR[ 26 ] 48t 19 3k T R 2l
Sink Ff 5% T BY 20 8 W £ K B8 ( energy efficient data
aggregation algorithm in mobile sink environment with delay

constrained , EDAMS) SCHR[ 6] )7 1% LA J2 GMSDC &%
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1) MS B3l et i
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Hh,ACA R, IR 7E T ACA Svk HHm ) T M
KT 1 A5 EDAMS B3k i T RE T SR A9 B A,
T EP WG, HER R BT ACA, SCHk[ 6] 7k
MS R fE/NF 172 B Sk sh, #E— L 7 EP
BB, 46 4 T A2 K, GMSDC Al PMRM #9428
AR, M8 T ACA 1 EDAMS ik | B K E i — 4%
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A4 TSI IE RS . PMRM J@ it % B A L S R A
B G DR SR 55 A EE I ACA B Xy 4k
PEAT TSP [a)EUR i, SRAS B IR . SIS T S8 n =
275 B, PMRM 5303 B 428 1 B T b HG Al B30y AR vk s 2 T
52.1% 41.9% 20. 3% 30. 4%,

—e— ACA
—A—EDAMS
| —v— GMSDC
—— SCHR[6] 7%

42K JE /km

2 1 1
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TR/
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Fig.5 Path length varies with the number of nodes

2) B W AR I SiE

5 6 e T IS B ZE B 4T s B AR TR RS B, A
P ], X B AR T E , PMRM 7 3 i i) 928 AH 458 1
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TR RN SE T £ M ACA S50 Y T4 R0 2% DY i A
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GMSDC | 3CHR[ 6 ] #H L, 5719 5% n=275 W} ,PMRM 5.3k
PABICHE B REAR YR AR T 42. 0% 38. 5% Fl1 46. 7% , 2475 14
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14
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Fig. 6 Data collection delay varies with the number of nodes
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Fig.7 Data throughput changes with the number of nodes
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