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Partial Charging Algorithm for Wireless Rechargeable
Sensor Networks Based on Node Classification Strategy

J1I Jiajun, ZHANG Dan', HU Jiale, WANG Xinyue, KUANG Panpan
(Nanjing Forestry University, Nanjing, Jiangsu 210037, China)

Abstract: A node classification strategy (NCS) is proposed in this paper. By considering the communication data volume
of the sensor nodes and the corresponding energy consumption, an energy consumption rate model is firstly established. Sub-
sequently. the sensor nodes to be charged are selected based on the energy consumption rate and the spatial distance informa-
tion, thereby improving the fairness of the charging response. Moreover, the traditional charging algorithm defaults to re-
plenishing the battery power to the maximum value., which leads to a limited number of charged sensor nodes. In this paper,
a partial charging algorithm (PCA) is designed. By optimizing the charging value, not only can the power consumption of
sensor nodes be ensured, but the limited power of the wireless charging receiver (WCR) can also be reasonably allocated to
more sensor nodes with energy requirements. Finally, simulation experiments demonstrate that the proposed node classifica-
tion and partial charging algorithm (NCPCA) can effectively reduce the mortality of sensor nodes in the network and enhance
the performance of wireless rechargeable sensor networks (WRSNs).
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Algorithm 1. Node hierarchy strategy

Input: Node powerS(i). E
,Node numberS(7). num
+Node power consumption rateS(i). y
, The distance between the node and the base stationS(7). d
, Weight coefficient Alpha,

Output; Charging path(Sorted nodes to be charged)

1. if S(i). E << Threshold
2. WCR Service pool < S(1). num
3: end if

4 if number of nodes in the service pool n > 0

5: forj=1:1:n

6. SG).w =Alpha x S(i). p+(1—Alpha) * 1/ S(i).d

7: end for

8. The nodes to be charged are sorted according to w from large to
small,

The sorted nodes are deleted from the service pool and enter the
charging pool
9: end if
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Node number 1 2 3 4 5 6 7 8

Node power
consumption 0. 149 0,089 0.092 0.161 0.090 0.080 0.053 0.061

rate i
Distance d; 51.35 46.96 37.79 18.46 30.30 6.55 38.53 37.82

Charge factor w; 0,071 0,048 0.052 0.096 0.056 0.124 0,037 0.040
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Algorithm2. Partial charging algorithm

Input: Node power consumption rateS(:). p
, The distance between the node and the base stationS(7). d
, Node data volume S(i). R
,WCR speedVwer

Output; Energy to be charged at node

1: After the charging nodes are sorted,let the first node £ = 1

2 while (¢ < number of nodes in charging pool)

3: S(k). Enin = S(k). % S(k). d/Vwer + %S(k). p*s(k). R
4. if (S(R). Emin > 0.5E;)

5: S(k). Ewaj = Eo — S(&). Evin — S(k). E;y, 62 else
7. SUk). Ewy = S(). 5% Eo

8. end if

9. Sk). Edvarg e = S(k). Ernin + S(k). Euq

10, F=k+1
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Node number 1 2 3 4 5 6 7 8

Epi 76.5 41.8 34.8 29.7 27.3 5.2 20.4 23.1
Ep; 19.2 21.4 38.8 68.8 39.0 8.9 5.3 7.1
Ewin 95.7 63.2 73.6 98.5 66.3 14.1 25.7 30.2
E.aj 34.3 11.6 56.4 31.5 33.7 10.4 6.9 7.9
Edharg e 130 74.8 130 130 130 24.5 32.6 38.1
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