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Development of Sensor Networks for Qutdoor Data Collecting System
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Wireless sensor network has been drawing great attention as one of the Next Generation Network technique and is expected to
make great contribution to the construction of ubiquitous systems. We study a wireless sensor network system to collect various data
and control remote nodes effectively in a relatively large outdoor area. The sensor network system adopts a radio specification called
"Specified Low Power Radio" as a wireless transmission system to achieve an economical and reliable sensor network. The system
offers various essential functions as sensor network systems such as self-construction of a network, collection of data and
self-recovery using the multi-hop communication technology. The paper deals with the system design and the technical consideration
on the network performance of the system. We describe the configuration of the MAC frames and functions of the system which is

followed by the evaluation of the network performance by computer simulations.

Key words : wireless sensor network, routing protocol, multi-hop

F—J—FK ! UAVYL AUV Ry NT—2, =T 4T 7nban, wLFry S

BT —2INER YRy NT—7 D%

BRIREST, RE RORT, EIE BONT, M BT

I ExME DT, Fy hU—7 DB, BEMRT —
AR, 213 & ARSI Chk A AR S £ PR, BERAEROBDEE, BSLU0F Y P =7
WOMENMTON TS, By ¥Ry FU—71, O HBRSFEELT LT ) XA HE A BT, B
S RBEEY 2 —VEBHK LI Y ) — T o7 U, SRty YRy hU—2 2T
HEAR S, BB B P ARGEIE 12 £ 0 BSOS T X HOBGHREHCHPE, 770 T Y AL TR
B &M D, IR BB IR Y — 1 L LT M 5. Fio, BHES L 2 L= UC L DR
DTG Y, KETIE, BRI T T r— A L, 2D AT AOFEARMERERHIIZ HAYE L7z
varEBEELEEVY Ry NU—7 OB X FIFEBROMRZR L, B Ry =21k
OZ ORI AT 5. LvL, RO H %y DI — SURBA I DAL 2 T
No—2r7a harzzoEERWDL EHEMETIE
BECHD. T T, ZOTTY et a L 2. BRT-SERE Yy FT—Y
Lzt v iy b T — BT — SRS A7 AT YRT LOBE

* Department of Electronics, Doshisha University, Kyotanabe, Kyoto, 610-0321, Japan, Tel: +81-774-65-6267,
Fax: +81-774-65-6801, E-mail: iwai@mail.doshisha.ac.jp
** Matsushita Electric Works, Ltd.

(69)



196

2.1. XEtiEE

AL, AERF v o S ANZ PICEE S
oY — RORESRE L Wt ol E,
KeE/ NEI IR AT AV BETERLE LT, 20
i B BV U 7= 18 5 70 SR 2 B bk 5 2T, A D
I DNRHNCUUEST H Z L O TE e
Xy NI =V VAT LEHET L 2HNET
5. Fl, BV — ROFHKEE AT LAOAH
(FHALPRE, A€V &) ZAfRERR 0 /ha <z
BN D, v NT—27 OHBEE, RN T —H

ISR, FEEFEAERF O HENMER 72 & OFREZ EIT 5.

2.2 KORTLIZBITHAERIL—IL

RUAT BMIBTDN—T 4 T T =TIV, Y
V—HEE L 72D KO ICEGEH LTe. AR F v /3R
NOEELHRE LR E s ) — &l
k) —FK, ooV —KE 1/ —FK]
CIESZ LICT D, 22T, VU —HEEOEE NS
g ) — 6 1T THE) 2% 5. k) —
RZ0fEe L, LLTFTHR ) — REEEDSRD - T
WhHY/—RE 1R, 1 ED T/ — KEEES
RS TWDHHR ) — RS DT/ — R& 2 kg
LWV LD ICHEEARIVIRY, Pk — RiZo
T T EfL), Kiis/ — RiZmE»oT TR &
ST ETTDH F, R —FRbTF/—F~D
F—HEREIR ED L DI, FALZEN > CT — X &
kT 0% (AU, +/—FhbH
R ) — R~OF —HERke EO L 91T, BALIZmH»
SCT =2 5WETLIHEE [Ty TV T ) LI
S LT D AT/ — RIZiT BB Iz 4d 1o
D)= RKPRORB>TNDHITTTHY, ZD/— K
D ez TH/— R LFESZ EICT 5.

2.3. VATLE®

ZOVAT MMIRE LT T 4 DOMEEN B
DIL->THEY, Figl 2V AT LAEEOTHEREE &
HHEREOBEBBRE T, 22T, #aHER LY,
N—T 4 T T —T N EWET —Z LT _XTHR
J—RpiggkTsbol L, 7/ — RIZASOH /

(70)

N A S i o N (i

— K7 RULRELERET — X 7 L— A 125 LR
FCERVbDET D,

FI, R — BT RTOT/— RiZxL T
U —Rkon— hZH#559 % (Routing F§RE) . KRIZ,
ER SN N—T 4 v T T =T N LK T/
— RETONL— MR L, ZREEBNICE 5
THHRAZINET D (Command #ERE) . F 7=, —THIM
TEIZA ) — R — RiZkt LT 7 ORER
%179 (Link #$AE). Link #¥AREIC L 0 U > 7 YT
ERAELZSE, b LIEBEDO Ry N U — 7~
HIMAT 254, BB L—T 4 v /T —T L%
FH T2 (Connect #EHE). LA T, ZNZFHOHERE
WZOWTHT 5.

Routing function

Command

Standby state

SUCCESS

function

Connect
function

Power on

Fig.1. Transition diagram of processing state.
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Fig.2. Performance on broadcast delay period.
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Fig.3. An example of node placement in simulation.
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Table 1. Performance for four placement models.

Node placement
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