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Abstract: In the current research of wireless rechargeable sensor networks, the charging planning problem often
considers a single goal only, without considering the impact of the energy hole problem on the path planning of the wireless
harging equipment(WCE) and the performance of the entire network. Based on the charging time window and penalty func-
tion, to maximize the energy utilization of WCE in the network and minimize the node penalty value, a multi-objective path
planning model with time window is proposed to optimize the charging time of WCE to nodes and improve the energy utili-
zation of WCE. To solve the multi-objective optimization problem, based on the multi-objective continuous firework algo-
rithm, a multi-objective discrete firework algorithm is proposed, which speeds up the convergence speed and avoids falling
into the local optimum through the firework explosion operation. The simulation results show that compared with the tradi-
tional algorithm, the Pareto optimal solution obtained by the algorithm proposed in this paper has at least 22.5% improve-
ment in the distribution uniformity and 14.5% improvement in the performance of distribution range.
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(22)
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1. whiler<T,  do

2. HRHE(18)~(2 1)/ B 5 TR 135 o7 8 1

3. i D3 A MR AL A B B I3 N BE AL o M o T AS(22)

TR BB AR R R VERL

4. BEAILR FH 2-opt Ja) 48 2 51 3-opt 42 JR 48 A5 VE 1S S AH B 4L
YK AL

5. XA HHAE AT 2h-opt 28 S $4E

6. SEITETA MR . KAG L R S J A 1Y Pareto fig, FL S K0
| PN

7. if [PN|>NA

8. FEF 5 N A% Y Archive 8238 55 7 15301 i A2 1k 59 ;

9. else if [PN| <NA

10. # Pareto fFHEA Archive 4571 JF15#% (NA — | PN | )M

PRI Pareto fi# A Archive 51,
11. end if
12. A Archive 5 H AL 3 N A HRAE 1 — %A A A0
AERIRE;

13. t=t+1
14.  end while
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