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Abstract: The time-varying dynamic topology model for rechargeable wireless sensor networks is proposed in accor-

dance with the scenario that the wireless charging equipment plays the role of a data collector while charging sensor 

nodes at the meantime. An optimization problem aiming to maximize the vacation time ratio of the wireless charging 

equipment is then raised from the study of the model established. Through comprehensively analyzing of the working 

states and constraints of different sensor nodes as well as the wireless charging equipment during different time instances, the 

multi-phase linear programming problem with the identical optimality is then obtained. The optimal dynamic data routing 

schemes of different phases compatible with the dynamic topology architecture are acquired from solving this optimization 

problem. What is more, the working strategies of the wireless charging/data collecting equipment are also obtained, simulta-

neously. Compared with the results of the previous work, the objective values are increased by no less than 20%. 

Key words: rechargeable wireless sensor networks; dynamic topology architecture; wireless charging/data collecting 

equipment; dynamic routing protocols 
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( )O N ����k��

�D

3

( )O N ;£
��������k����

D

3

( )O N �20�50� 100� ÊË�������
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2 590 480 19 12 360 900 17 

3 450 900 17 13 850 700 20 

4 100 200 19 14 980 50 19 

5 650 750 20 15 470 700 10 

6 560 560 12 16 100 600 17 

7 100 500 12 17 420 20 17 

8 520 540 18 18 400 750 17 
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WCERH 

ST/s 

WCEUV�� 

ST/s 

FGST/s 

1 63.25 17 541.25 350.78 

2 28.84 17 920.87 386.23 

3 70.94 18 378.04 1 397.46 

4 50.16 19 825.66 338.98 

5 93.23 20 257.87 369.18 

6 45.12 20 672.17 4.07 

7 10.00 20 686.24 126.87 

8 31.62 20 844.73 506.87 

9 42.05 21 393.65 36.41 

10 17.09 21 447.15 36.94 

11 18.44 21 502.53 54.80 

12 33.53 21 590.86 552.55 

13 17.20 22 160.61 83.05 

14 31.62 22 275.28 51.10 

15 18.00 22 344.38 99.08 

16 62.80 22 506.26 764.47 

17 70.71 23 341.44 14.43 

18 22.36 23 378.23 2 056.11 

19 22.36 25 456.70 272.40 

20 60.00 25 789.10 1 575.08 
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0 0.000 9 0.003 3 0.845 4 0.849 5 
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2 0.000 0 0.000 0 0.159 0 0.159 0 
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