A2 1SSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2021,32(9):2867-2886 [doi: 10.13328/j.cnki.jos.005975] http://www.jos.org.cn
O R Bt A0S T RAUIT A7 Tel: +86-10-62562563

YRR TEEHLE M K 410083)
EPTRHCR Y TN Ky 410073)
WMiRER: #E K Hi, E-mail: jiaweihuang@csu.edu.cn

# OE: AERKT A uAE W 4 (wireless rechargeable sensor network, & #2 WRSN) &, Bf & 116 # — IR & Bk 2
ol B O AE B B3 BB 4 ) B AR ) 25 2R A 2 T 4. K B SOUA SR MR R SR TS AEIE I K LA 4G
T AE R3S P4 BRER A7 e B E B BT B EAN LA A, XA K & 403815 B A 4 B B A,
AHat WRSN W 2048 05 5 A= ) 25 5 4€.69 19) 28,42 b 4% A 20380 45 1)~ £ (data collection vehicle, & #& DCV)An FL 2% 7% )
% (wireless charging vehicle, & #k WCV)4~3] i T8 AB M Ao & 0 i ERALSAE ISR 69 F) B ARIE W 469 #
Bl E R AT RHEIBIE A AW BE ARIEAE BB S ARIBANL A BT B Z 0 6 3E B W 4 R o
ASANAFRIRAE ARBEERET L K B O A E o SAE M B EA KRN I 5 A,
WA HSMERBET LA G HEE ML RGRRZIN X 2 KT T WA G0 T 3L, 18 i 3B R An kAR B
877 R RAFHAC R A AT SRS R Ao B R KB, F IR IIE T 1% P4 XA 2 P 4 R e 4K,
i L ELAT 8K 649 7 S Sb T 45 B

KEEIR:  BIBICE M KRR 5 4 SR 4 R AR B 2L

PEESES: TP3LL

sac g FAG 2 B AR B BK 205E A AT 5, B O, E . — M m BUIK BEFE RS B B R A 5 TG £ A vl SR R A2
#1%,2021,32(9):2867-2886. http://www.jos.org.cn/1000-9825/5975.htm
35| #% 3 Zhong P, XU AK, Zhang YW, Li YT, Zhang YM, Huang JW, Wang JX. Effective low-energy scheme for mobile

data collection and wireless charging. Ruan Jian Xue Bao/Journal of Software, 2021,32(9):2867-2886 (in Chinese). http://www.
jos.org.cn/1000-9825/5975.htm

Effective Low-energy Scheme for Mobile Data Collection and Wireless Charging

ZHONG Ping!, XU Ai-Kun!, ZHANG Yi-Wen!, LI Ya-Ting!, ZHANG Yi-Ming>, HUANG Jia-Wei', WANG Jian-Xin'

!(School of Computer, Central South University, Changsha 410083, China)
%(School of Computer Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: In wireless rechargeable sensor network (WRSN), how to efficiently collect data from sensor nodes and reduce the system
energy cost is very challenging. However, most recent data collection works either cannot adapt to the large-scale rechargeable sensor
network or do not take into account the sensors’ energy recharging problem. They will lead to the decrease of network traffic and lifetime.
Thus, aiming at the problem of data collection and network cost in WRSN, this study proposes to use the data collection vehicle (DCV)
and wireless charging vehicle (WCV) to be responsible for data collection and wireless charging respectively. It can optimize data
collection and ensure network continuity at the same time. Firstly, in order to improve the data collection and charging efficiency to divide
the large network into several parts, this study proposes a network partition scheme based on the neighborhood similarity of sensor nodes
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and the distance between nodes. Then, to each part, an anchor selection scheme based on tradeoff between neighbor amount and residual
energy within k hops is proposed. Next, a network cost optimization function is designed by analyzing the relationship between sensor
energy consumption and network cost. The optimal sensor nodes sensing data rate and link rate are obtained by dual decomposition and
sub-gradient the cost function. The results demonstrate the network can not only reduce the overall network cost but also reduce the
amount of dead sensor nodes.

Key words: data collection; network partition; anchor selection; energy consumption optimization function
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Fig.3 Sample diagram of network partition
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Fig.5 Sample diagram of network data transmission
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