EERAIEF=EHEE Vol.53 No.1 308-319 (Jan. 2012)

HERRR

i

X

BAZ IR TEO FRIUE 2 217 5
P aE DR Ty P T =2

AR LD R BT fRE fEd 12

ZftH 20114£3RA31H, #*$%H 2011F10A3H

BE KT, ik — FomEREEZ R L CETT 52 LT, L) DEomik ) — N Tz
N=TReETHERER L YAy T =7 DT7 —F 7 7 F v, Power Saving by Synchronized Cooperation
of Smart Antennas (PSmart) #$&H T 5. KFEEHFH /) — FORERZEO Y -2 FAZEPVEDE S

VWCEEAr V2= Va5, ZhTLy, Wk — FF’?@EE%E%:E< TE&5720, Hiff/) — Fo¥z

WHFTZENTE, ¢%/—b%@@fb@%ﬁﬁ§,f [ZHHk ) — RO E I 2 P A RS 5 2
LT ESL. R TIEL, PSmart [2B1) 2 E T E, &%U Y — A HEO 70 0T, ;rooto%
DEBBRINNFEIZOVWTHERT 5. PSmdrt“(}ﬂb\%ﬂZ—;E LM EIA O T3 TiE, dik 2 — FORERT

WZENZIUHRIEOBIEA 7 ¥ 2 — ), b I ZHBT A v 7 ) — FOMEL _Eéa“%l x5
ZTBLLEF R, Pk — FOREME, TADOTNHIE -2 FImEHOIEGICRITTHEZ Y I 2
L=y a ilkoTHELL, BB AR —L4 7 5 — a2 O gE, dik ) — FHOREBEHRED 5~
LO%DRKENE DT, E— AAUTOXREHADOTNIFETE LI L MR LL.

F—T7— RN IR Y Ay YT =2, A= T 7, Rk Y — A, ARG, FEEEE

Power Efficient Hierarchical Sensor Network Architecture
with Synchronized Directivity Switching
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Abstract: This paper proposes architecture of hierarchical sensor networks that can cover a monitoring re-
gion with small number of relay nodes by synchronously switching the directivity of antennas of the relay
nodes. The proposed architecture, Power Saving by Synchronized Cooperation of Smart Antennas (PSmart),
makes the directional beam of antennas for sending and receiving on neighboring relay nodes face each other.
Thus the distance between relay nodes can be longer than conventional architecture that uses Directional-
Omni beam communication. This reduces the number of relay nodes and saves power consumption of them
and the network deployment cost. This paper discusses the communication scheme in PSmart and the way
for synchronizing the schedule of beam direction change and its effect on power consumption. The scheme
for synchronizing the beam direction switching schedule does not require any information about the schedule
and the initiator of the synchronization on each node. Simulation results show that the position error less
than 5~10% of the maximum communication distance between relay nodes and the direction error less than
the aperture angle of the directional beam are tolerable when using ideal beam form.

Keywords: hierarchical wireless sensor network, smart antenna, directional beam, power saving, synchro-
nization of beam direction
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Fig. 5 Rotation of beam direction (6 direction case).
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Fig. 7 Node arrangement in the simulation.
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Fig. 11 Effect of positioning error to the synchronization ratio.
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