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We propose the energy-efficient method for sensor information collection with broadcast
a program to analyze sensor information. In recent years, structural health monitoring
(SHM) with a wireless sensor network attracts attention. We analyze the vibration sensor
data, which we set up to the structure, and diagnose the soundness of the structure with
the SHM. The vibration sensor output a high frequency data. Therefore, communication
power and wireless band width become the limitation when its sensor data collect by
the wireless sensor network. We change only an analyzing program in conformity to
situation and collect efficiently only the necessary information from its sensor data. We
implemented a proposed system in a sensor node and confirmed that we delivered a
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program to change the analysis of the sensor data in little communications traffic.
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Fig.1: An assumed environment and actions
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Fig. 2: Broadcast phase and collecting phase
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Fig.6: A sensor node detailed state-transition
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Table 1: Hardware Specifications

MCU Atmel T8 AVR ATMEGA168
TEHFAEERK 8MHz
318 EEPROM 1TMbits
TERERTE Atmel 8 ATS86RF230
i 802.15.4 H#&
2.4GHz &
“ERHA A 3mW
L FTz—R 7T Z VAR 8 ports
(TFu 7 AHFEA)
USART (Max. 250kbps)
SPI (Max. 8Mbps)
12C
TEIR DC 1.8V ~ 3.3V
CR2016/CR2025/CR2032
e ~TE 25mm x 25mm x 3mm

WBEEZED, BERPONEUY, MEERY
PEEHTHILENTES.

4.2 YIb+9x7

4.2.1 H#BEEY/—F

ERE LY ) — FOFa T A%, BREBEIC
F—F Y —RATREIN TS, gee & avr-libe
AV, 81X CI2T WindowsXP L CBR L.

'Y — FOBMEIR, 348 TRREZLHIC
FTRTOBHENE VAN Z EA L LIz EHEZIT
W, MCU 230 ¥ A < 2O EIET 5. FIDiAL
BEIZT T, FRckE VY ) — RAaTu s S ad
70, KBV ALBEITT T MCU OE| 0 5AH
FEFEBLTEL.

BiE7 v 7' Z A8EIX, MCU L7 v /Z A8H
BOBEENET0 S L7 FLANLETEN
5. Zhii, MCUIREVWEETINERD DN,
AEHEA L7z NaoRF IZBWTiX, & HiE8M®
¥ v 75 At 0x1000 2 5 31T & 2kByte FEfR
INTWB. £, BT 4NVE LEFTAET 0S5
AE, 1 74 NVEFB BT LI IkByte D7 s F A
IR ERER L, 5FE TO 5kByte ZARE L.

£70 Y5 ABTOE L HEROZITE UL, &
ED RAM R ZHET 52 L T, B&CEifEL &
CHEBENTI T 0 ST A, T ANF LIEFTAE T
77 AETHEREIETD. T, BUVEREN
Fal 5 ANLINET = — X TOEER RT3 2
EVZEME LT, 32Byte DAEY &, 1Byte D%
BOREL, FAT Yy TEEETHATY L LTI
BT 2—AAFVEZREL]E.

a7 AEXRABMEREERET 55, B&C
BfEICEELTRY, BE7 e baizinTr e
77 AOEMERHICETSNDS. BERNRHIE LTE
Y ERENT T 0 ST A EEE X DAY, MCU

D7 F T AGE 0x1000 I A Y —TEEO I — K
ZERL, 0x1002 1 HEEINTa ST 00E
Erte. TRTOFRAT 0T T ADBEUE SNT5HE
12 0x1000 DL A L 0x1002 2 HEET B X 5
THEOEBEMRIDBILT, 7ul/ 7 L00FEEA
HEEHTS.
4.2.2 BERTRELN—FYZ7

FHR TR N— R =7 D FPGA DRI,
Actel XV #HtE TV 3 Libero8.3 Z AV, =
751X Verilog-HDL {2 T WindowsXP L TR L7=.
HHE S OFMEERICH O, FHERTRERN -
V=TI RBNE Y ) — RO bk, BET—
Y o EBO—EEZEE LT, NaoRF L#EL TV
5. BT — Y T, Actel X VIRHEENT
W35, CoreFFT T 8bit 256 ;RA > b1 /5 A
EERL, NEBAEYORYFENE 1 OOANT—
LIV FTBEOICERL, BEHETS L
SEE L. T X Vi L ErEE 7 — Y =&
WhHT = TART MVEFE L.

5 {REERER

RRAEEBR L LT, 4BETEE LU/ — R,
IEEE Y 2B 11 B&C 2 &Y 100Hz DY~
PV T ETRITuT T LEHEETS. MEERE
¥ D 100Hz DR YT —F e, BRI
Rov—J BEEERET 27077 heBESE
5. MEEECI VU HERBT S0 7T LARME
L, BVWERKAOC—7 Bk EZRIET5 7 u s
Frx2BERBEURICEEHRZ . Bikic, @%
@ B&C Bi{ETH HEME SN TFHIE - HEHR L,
IEEE Y OT—F 2B L CTEERITRY T
T hNEERRD.

T ANEZRBIIFONLE Y ) — RIZEXAA
TRE, BERAERAN—Fy=TICE>CHES
7= 256 RA v N DEEEMRFTHEND, =20
AEEERT 055, 0200 3281 FOK
RiL, 3225 128 RA v FORBITE— 2 OER
BHEIRTTI ST LADI OB ) —FRicTu s
ZALTEL.

U ERET 0 7T A%, B TTRRER
N=R7 2T~V T —FE2EEL, 256 BA
r OBBRBITRERERET ST 0 7T kR T
B, RIZENTEND T 4 VF A EE S B &)
Hd, RBICEESNI- 7 — ZIrERE
8L, BE4COINET = — XA E Y IZRETS. =
72, BHDOB&CEBEDO TR S HLLT, BUY
F—H LEEENZT ST AR UNE T = —
AAEYICERFETH s I a5, 7
TS YARE, Fry=v T AT MERWSS



uyZ AT, 3FEELD 248 Byte £ 720, BEOD
B&C FROEMEEIT2 S 70 75 L5, 216 Byte
Thoiz.
Ihbn7u s AEEROERE Y —RIZ
Tl I AL, R BT EEE S — Kb
LEUHERERETH LT, BEVATANE
WIZBIMET B2 Z L 2R LT,

6 F&H

ARFF T, HOXEIEMS & AV B&C FRIT,
YT — F TR R ERT T 0 U5 A EEET D
VAT LAEBETHI LT, MEEE VY EORK
BoOBWEVYT—20 5, RAELICHETE,
PDEREVHERENET DR T LAEREL
7=. £z, SHM CHWA Z L #BEL T, V¥
J—Ricm#EEEr 4y EoBonkctr457—%
%, BN Ry =T EHAWVWTI =7
AR MVERD, BBEE 2D EBEEEROS B
VT T 07T ADEREERITRoT. EHIT, BHE
LR D BEBEROERD-D, & HEHRET T
ul g AEBGECEVEMET S LT, BREFER
ELBMETHZ LEMER L. £z, ZThETIC
BELCOWEFRATI S0 T _XTEEHRZD
FHROT v r T KERRIZER Lz & Z A 700Byte
EBXHZ LD, 13BREOBEERTS ST A
EEEIWMI LN LICARD. SHM T, Uy
J— PR UEEmIcZRE S, Loty
HEREIET 5 Z & THREDORSMEEZZET 5
BN, HOXEMEIC X 5 B&C HRERAWD 2 L
A THDZEEZLNS.

S®%I%, FERATRERN— R Y =T~ 7 1
T ADERBPTRZDEIICTHI LT, HfElk
fRNTAAERE £ Y ) — R ECRIKICIT R 2 DV AT
LERREL, EBROBRLR EOEEWICIY 417,
SHM & LTHEMTHDZ L EZRIEL TV ETZL.

S APRO—EIL, CHBAFEREHRAR
HBh& (B8 (A) =X ¥ 2BEOLHOLE
a7 I 7hER (BEES 20240007) O
BRIZEBbDOTHS. ZZICRLTHERZRT
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