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Abstract: In wireless rechargeable sensor networks (WRSNs) , how to minimize charging cost is an important and challenging issue. Based
on the device—initiated cooperative charging service model, the charging scheduling optimization problem of comprehensive charging cost mini-
mization in WRSNs with limited charging locations is studied. To this end, the target problem is first modeled and its NP—hardness is proved.
Then, a 2—approximation polynomial time algorithm is proposed to solve the target problem with single-charging—station case. Next, an effi-
cient greedy—based solution is devised to solve the target problem with multiple-charging—station case. Finally, simulation experiment results
show that the comprehensive charging cost produced by the proposed algorithm in single charging—station case can be 15.40%, 3.86% and
1.78% lower than the other three baselines, respectively, and the comprehensive charging cost produced by the proposed algorithm in multi-
ple—charging—station case can be 51.31%, 12.48% and 75.22% lower than the other three baselines, respectively, which verifies the perfor-
mance superiority of the proposed algorithms.

Key Words: wireless rechargeable sensor networks; cooperative charging service model; space limitation; comprehensive charging cost min-

imization; charging scheduling optimization
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6. FORj=1tom
7. FORk=110L
8. AR () S € ()

HCE (r) B C3F (r) 23 5 3 7R A8 5 r FE 2L AU 40
S u, 53 BB FE LA p) TS B 2 1 €, B C,
9. END FOR
10.  ENDFOR
11.  END FOR
12. (%) k) = (C5(r) + AC(r);

arg min
ieN&jeM&kell

13. Uj:’:U_fU{ s

4. N=M{i'};

15. END FOR

16. RETURN U={U! jeM & kel/} ;
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Fig. 1 Impact of sensor number on total cost (single charging station

case)
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Fig.2 Impact of number of charging locations on total cost (single

charging station case)
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Fig.3 Impact of price per unit time on total cost (single charging sta-

tion case)
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Fig. 4 Impact of sensor number on total cost (multiple charging sta-
tion case)
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Fig. 5 Impact of number of charging stations on total cost (multiple
charging station case)
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Fig. 6 Impact of price per unit time on total cost (multiple charging

station case)
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