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Energy-efficient spectrum sensing in wireless cognitive sensor networks

Z0OU Dan, ZHONG Guo-hui, QU Dai-ming, CAO Yang

(Department of Electronic and Information Engineering s Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Two energy-efficient strategies are proposed to reduce the energy consumed in the spectrum

sensing procedure for wireless cognitive sensor networks. One involves using confidence voting algorithm

to reduce the detection number, the other is based on Partially Observable Markov Decision Process

(POMDP). Simulation results show that both algorithms can reduce the energy consumed in the detection

efficiently, and the combination of the two algorithms can save more than 30% energy compared with the

general algorithm with system detection reliability requirement guaranteed.
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Fig. 1 Channel state transition diagram
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Fig.2 Workflow of the wireless sensor networks
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Fig. 3 Performance of confidence voting and majority

voting under different numbers of nodes
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10 20 3.293 5. 0544 34.8% 0.004 0.996
10 30 3.3772 4.9752 32.1% 0.001 0.999

BIRARSCHE G BRI R — T 5
VA I B BT TR 77 325 o 2 9 B 3 5 A 4
ZIAL A —E A L RERE , (EE A VR AR I BE 4R = &R
GUAAT TN BE , 412 i A I ABE R, e M1 R S AR R AT
N & R RN U RN € S SR ST S E | By
VEAS I i A 81 B 5 AT A, X AR S AR A I 5
POMDP 6 AH 25 & S s 1) 47 20 rp I8 B2 55 R A A6
SR B S 31 O A ARG 1 A5 P S I P RE e R AEL L
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Tab. 2 Performance of non-cooperation

spectrum sensing system

PR RASIERE B RONARRERE P Py,
0. 80 5.277 6 0.2021  0.798 4
0.72 6.110 4 0.2836  0.7151
0. 40 10.084 8 0.5980  0.390 8

SV INFR 2 ok, AT A — 4 i g E A7 A AG
I, 258 S ARSI BEFR AL, (E G IR 28 GEAS DS HE A
22, IR ARER A4 g 2 i R M A S o AL
WA 1 FH P i B i 55 o e, i EL 21 Ok B 7 )
REFE. DRI, BT BE AT S T SRt o 20T 1 S PRIk
K n] 5 FEART & RGEEK.

4 it

TR TCL AL A P 265 il S BN R TG4k i 45
A WAIBTE SEAR RN HIICLL B BN A A REAE )AL
AR SCER S TCL AR IS I 28 0 1% SRR R v ) E
FE AR T AT A E 4 S S R D A S I K il
FI POMDP A6 05532 i A 0 i 7% 14 1 i BERE. {7
FLAS R WX R 5k 1 REAT 280 A K 0 BEFE , T
HLA A AR e — L RE T A AR T 3009
RE T, [ I PRAIE K AR A A 0 2 TR,
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