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ABSTRACT

In this paper, we consider a sectorized wireless powered
sensor network (WPSN), wherein sensor nodes are clustered
based on sectors and transmit data to the cluster head (CH)
using energy harvested from a hybrid access point. We construct
a system model for this sectorized WPSN and find optimal
coordinates of CH that maximize the achievable transmission
rate of sensing data. To obtain the optimal CH with low
overhead, we perform an asymptotic geometric analysis (GA).
Simulation results show that the proposed GA-based CH
selection method is close to the optimal performance exhibited
by exhaustive search with a low feedback overhead.
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Fig. 1 Sectorized WPSN: (a) system model and
(b) frame structure.
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Fig. 2 Distribution of optimal CH when (a) ©=30° and
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IS
o

7
T 6.5
= )
% § 105 —e—cs
s £ —a
T ® —A—LeacH 3 CENTER
3 —o—es H ——cA
E —8—CENTER Kl
855 —%—GA ]
3 8 10*
5 I
L) ye X
R
10%
1

~

x &

(@) (b)
Fig. 3 (a) Achievable rate and (b) feedback overhead

vs. number of search nodes (k).
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Fig. 4 (a) Achievable rate and (b) feedback overhead

vs. sector angle (O).

0% 38 HF 2A G T 2 o] whE AlA] go]
B A$ET t=y oW =g HojEh k7F 37
TE A¢lsh=s GA WAl ES9] 24 Aol LA
9, CENTER HFA]2 o] Rt} the M5 zHlr} 1
T QW= SHolA EStij o BE 23 4 N
Hlgsto] 2 e WS =E ZEA|ql CENTERS}F GA v
A8 ke wlEste] W oW =S Zherth 7]E
LEACH 228 g ARE 1ejshx] ¢ malolg

4
10 20 30 50 60

Sectorangle (degree)

CHE A83}7] wj&of g u|=u] w3 == lxt
A Ge AHES 2=t

O% 4= AlE Zbzof w2 A4 blolE M4} 1
oWl OHF =2 HojZo) Mg 2| BAglo] Aot
3= GA Hi]e ES.J A Ao A AR,
CENTER "] o] 48 MlE] Z7} Zholx| AL # o]

w2 "AEE0) LLoH(_h:]- E3L 2 e AFRERE
GAQ} CENTER 9] A4EL ol x| |qt 10| uislo] @
HE|= 37k

% 1|

oF A
E1—‘l_

ML |t SAT MM USRS S5t A1 SBAAE| o= Ae by
v.d B

B = Hof| A= sectorized WPSNE 1183}o] Al A
o] MEE-S Fdjslsl= CH Alg] W48 A ¢tal k.

wo oWF =g 220 CHE 2] 9J5le] GAS 43
°P°‘l Z# o] CH FEE 8tz oz 5l o] HE &
ol ZAFHE B MA] eSS0 ZASI= vl o g
2|2 o] CHE Agstaich LA H At Algtsh= GA
718 CH A& 5FAlo] mjsml O Wa=2 Zo|wA]

HAEFZ O

Aol 77he A ES AT,

ACKNOWLEDGEMENT
This work was supported by the National Research
Foundation of Korea (NRF) grant funded by the
Korea government (MSIT) (No. 2019R1A2C4070466).

179

REFERENCES

[ 1] H. H. Choi and J. R. Lee, “Energy-neutral operation based
on simultaneous wireless information and power transfer for
wireless powered sensor networks,”
20, pp. 3823, Oct. 2019.

1 S. Kosunalp,

Energies, vol. 12, no.

[2 “MAC protocols for energy harvesting
wireless sensor networks: Survey,” ETRI journal, vol. 37,
no. 4, pp. 804-812, Aug. 2015.

[ 371 P.Sasikumar and K. Sibaram, “K-means clustering in wireless

sensor networks,” in Proc. IEEE ICCICN, Nov. 2012.

K. W. Choi, L. Ginting, A. A. Aziz, D. Setiawan, J. H. Park,

S. I. Hwang, D. S. Kang, M. Y. Chung, and D. I. Kim,

“Toward realization of long-range wireless-powered sensor

[4]

networks,” IEEE Wireless Communications, vol. 26, no. 4,
pp. 184-192, Aug. 2019.

L. Liu, R. Zhang, and K. C. Chua, “Multi-antenna wireless
powered communication with energy beamforming,” /[EEE
Trans. Commun., vol. 62, no. 12, pp. 4349-4361, Dec. 2014.
H. H. Choi, “Prioritized Random Access Control for Fairness
Improvement in Wireless-Powered Communication Networks,”
Journal of Korea Institute of Information and Communication
Engineering. vol. 22, no. 1, pp. 175-182, Jan. 2018.

S. K. Singh, P. Kumar, and J. P. Singh, “A survey on
successors of LEACH protocol,” IEEE Access, vol. 5, pp.
4298-4328, Feb. 2017.



