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Adaptive charging strategy for wireless rechargeable sensor networks
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(School of Electrical and Electronic Engineering, Wuhan Polytechnic University, Wuhan 430048, China)
Abstract: In wireless rechargeable sensor networks, the reasonable arrangement of charging scheduling is
the key to ensuring the survival rate of network nodes. To solve this problem, the paper was based on a
clustered wireless sensor network, dividing nodes into important nodes and ordinary nodes, which were
charged by two mobile charging equipments (WCEs) collaborate in real-time on demand. Based on the cur-
rent energy of mobile charging equipment, an adaptive charging strategy was proposed to adjust the char-
ging method according to the urgency of the node’s energy demand when there were too many charging re-
quests. The simulation results show that the proposed algorithm performs better than other scheduling
schemes in terms of the number of surviving nodes, total residual energy, mobile loss ratio and the occur-
rence time of the first dead node. This algorithm provides a solution for the uncertainty of charging tasks
and the collaborative problem of multiple charging equipment in practical application scenarios, which ex-
tends the life of the network to a certain extent.

Key words: wireless sensor network;mobile charging equipment;charging capacity;network lifetime

Wk H 1 2023-11-16.

YEHZ WA TAKBA(1998—) , I, Al L-AF 52 4 . Email : wangqy199824@163. com.

EEMEY AEQ974—), 5, B A% 1, Email ; xuzhen2046@qq. com.

HAWH . FHE @ RBEESREITH (4561373091 s WAL A AR R LT H (45 . 2017CKB893).



14 FRKPH AR - T T 75 H PR I 46 (4335 17 7 FiL S 69

0 3|5

TN 1A P 2% VT A8 IR AR Y s, B4
FEZ R HF Tl A = R By e sgE Y |
Al Az Fa g TV SEAT R R R A
HREE A BRAY HL ik e, 2% a2 BRIl . AT
JEA ) 4% 77 iy » TG 2k 1] 70 HL A% IR A N 4% (Wireless
Rechargeable Sensor Networks, WRSNs) % i 57 %]
K. TEMZE L& R 8 78 HL 1 45 (Wireless Mo-
bile Charging Equipment, WCE) Xt 4 B =A% 4010
ST IO FEAR KRR BE b g Se IR AL RE AN R 1Y
R AT, ORI R 2% B 1E 381 T

SR WCE By M i 75 & 2 A PR 1Y, fE— Ik e i
FRE T BETCVE W T T s TRE R AN TR L
o EEHLRI A B ) 70 L AR S8 BT L FE HLAT 55
ST BEEE G R RO RE AR MAE T, HE T AR
IR HE TR 7o B I B R N AT 43k JR A SR
R S . RS YE S R, WCE 2 BR it
B 19 78 f TR AT RE A Ab R B B — BB ],
WCEEE Z i AR EATR W R mlm, YE 4§
VRS BRI P 45 4 1 1 — A X e
13 B A RA B3 A — il D7 e /N A BB 19 e & U
o LT N e AL IR 2 R8s i WCE 97730
PR Z )5 T MASUAE T8 T A % vt A sl 245 it
R 8 5k & UL WCE fYf /NS shifE B, i
KRR B s/ 1 Te Lk v] 7 H A 8t X 24 v 0 Bt 2
S, Soni % AN S o 70 B IR A5 RN S T R
A3 SR ST w5 RN 38 59 R T se e, IR A
BRSBTS AR . R RS AN 3
TR L BRI LR K RS TR
A~ WCE f1Z24~ WCE W& 0L T fE & IH #E e/ ME
PFEHRIEL 2T R REH TEAER. U ETE
HB AR T SULE 288 1T ] 1) R e T AR 2 AT
I H AR

T WCE 7 sE AT R & R W AR fb, 4E %
B 1 78 AR 55 Y 23 B AI WCE 19 78 HL 2% T
STV 5 FL SR I AN BB A N S AP AR Ak, T, — 8
EHPRN T ELI T TR M., CHEN S AN R
FHSZI %75 50 HL SRS, I 56 T 78l R S R Ak ok 2k
PR AT 5. HE % AW 2 0 15 5 1 S 1 NJNP
(nearest job next with preemption) 3 ¥, I &
WCE S5t B3 3K 5t B 19 a2 e S e 1o (2 AT fig
2> B A BEFE R T I BE S WCE K ifif JC vk 1%
FIAE AN FEAYIE M . Sheikhi 25 AL {di Bk 001X 3
R0 BEA 45, A 70 H G Ak T AN [] 1) R A IX 35

B R HL Y A H BN i8R Ay 1) WCE 2 B4kl 1
FEHLATRR A R . HE S8 AU T — Bl
Tt E] A 2 FCEFS(first come first serve) [I& L, 4
R SRR R Y S S B IR 55 (H R R oA
WCE 7E 7t AT IR FE K R AE 2. WANG 4%
NG LAT S e i He e AR B AT S A7 00 ok
AR, A AT K T 4% F 1

FTF LU, MIEK WRSNs Y /2% iy, 28
B T T WCE By H i N 7o B IR Bk . R
AT RS BT A S T A BT R SRR
TR OR BAHFR AL, BT T L R AR O 3 Y N 4
HEFE R S5 7o AR T DL SE IR #E SR e Tk DA
OIREAR T AR FE T3 L SR 28 A A S0

1 PSR S Sk

1.1 PR

FE— T XN B LR M A ) 5 A% 2
TR N={nsmysngsoeesmis oo s TG EAR TS
M A — B R BN E. AT FE i s, T
WRSN 45 i fEiz AT It i i RE g W E o 15 i 6
B A Hsf [6] i) B 2 26 5l » B AL RS T S T
TIAT: 55 AL S 5 e AN TR)  FLTHFEAY BE R thAS AR TR
R T VAT 45 BEFE » B I 25 4% B K-means J5 %"
HEFT A3 o s W B AL TR o B . sk 6
HEAS P28 8 s o BB T DA AT A A A 0 5 B D
HL3 K, 0 BE % X WCE HE 17 BE &2 #b 78 5 4k 37,
WCE R 4a 7 A F FE 35 4k . WCE ) Ha s 25 125>
Eo. 247 i, i) A 66 1k B BAE o J5 17 205 &
HH T L TR R L FE s B 7 LT SR Y LS K R
FHEAERE S M WCE #% & 1Z 7 i ok™ . WCE B
7 SRR TSR 5 R 7 O 2 70 HL I R i 45 b
I LA— X — 114 7 H Jr AR 8 P8 L 6 I 45t o 1
ISP T I HL AR AN S IR [ 0 HEA T AA TE

L5 AL TR an ] 1 s .

SN B e
i e |

T Lo a

O e e ® | gy Baness
(0o A . I% el o @ BRA
° -l A ERTA
A_,..—-"':" ’. A \
* ® N O premAts
/o | A ‘.
; 4 ! f A
:1 A O o o @ A HFRAENEE
e O AN

A1 MEER
Fig. 1 Network model
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