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Development of Road Equipment Monitoring System with Tilt-multi-sensor

Hironobu Yao™, Takeshi Suzuki, Nobuya Suzuki, Shinji Kitagawa, Yuki Sameshima, Minoru Kakinuma,
Shinji Matui, (Fuji Electric Co., Ltd. / NMEMS Technology Research Organization)
Yuichirou Fujita, (Central Nippon Expressway Company Limited)

This paper addresses development of the MEMS sensor device, the tilt-multi-sensor terminal and the sensor

system for monitoring of tilt and vibration of road information boards. In order to grasp an information board

behavior, we have conducted a preceding field test and behavior analysis of the road information board.

F—I—F EKE®K, MEMS, J0#E, K8, 77—V =2, EARK

(Road information board, ~MEMS, Acceleration,

1. [XL®HIZ

EEE L, A - TR E KA E O & B,
BB EASC IR AR i 72 E B 4 2B AT MR I SRR E S L C
W5, ER, T OFEREIZERE TR E Lo aRaE
BAEHAIC L 0 E SN T&E 7, BIEARIL, BRIk
FEAZEND M A2 ERALTE RN EVIRERD D, £
7o, BFALEED ORI & D@L ORI I D A T
FUAEREORRICLY, RREFOYELIRD LN
T35, 1)

TN KDERRE=X Y T BITH I LT, RREEEYL
ZERICHEET 5 2 & 23T E SROERIBM AT TSR
kRO EL7e EO RO mERR OIS, £z, HIE,
B, EHENZEOREFERAERICK T 2 25@mAH O —K
I B R SR OB RIRA A FICE T2 Z LM T
Do

ARG CITER M HEED O 5 HIFRROBR L IES O
Me=x U7 %HEEZ MEMS & o35 810 X, i< L
Fr oYM ARBL O Y AT ADOBREEIT- -0 TH
5, Eiz, HFRREBZIEET 2720, BIT77 41— K
RER & AFBIH OB 21T o T2 D THEDOETHRNT 5,

2. MEMS YT\ RDERH

(2-1) RAFKBEFE AUFFERFE CTIL, BB HED OBR
(&M OETEOHAEAE) & ARSE) (BA IREIECIRIE D2
fb) Z]ET 2 Z LT, EEEAHAREY ORMIER 2 L%
bz RHNCR AL, ERLFRORERBICHFS T2 L

Vibration, Fourier transform, Eigenfrequency)

HHWET D, DT, SRR (28, B Z2E M
+0.05deg) LRE) (3 @b, /3fiF6E : 0.1gal) ZFFFIZHIE T
&, REMEN XVINIOY YRR AR AT REZ, MEMS
Bl TS AR OME BALERE R OB 21T 2 72,

(2:2) BAREER XM 112 MEMS &2 %531 205X
BT, U a3y oNCEEEM, ATEIEMR &1L E TR
L, ET&HT7ATERUHELTHZET, —DDOT /AR
2L 3 WoEERIEN FREREE L Lz, £72, Enr
BOREEZN ESELDICT7ay by FEBLED
7= MEMS o ¥=o=v Mg s Liz, 2= M OBIEHEE
EABIEEEEN TN 2, 3T,

B L7 MEMS oV =a=v O HEEMICTOWNT
T AT - 72, 7P & U CIRIRE B (GRJEHEDE : -30~607C)
2 &L B E MR & 6 L7, = 2 TIE-30C~60C iR
HiE 3 VA 7 AVE(LEE, 1A 7 LEDOHAICKT S 2
A 7 v B LB DR CIRFE T o W ZE B8 TRl & i L
Too FMEREREZR 4 1279, BAEDL0.05deg (2% LT
+0.035deg A ffEsd L 72,

1/6



N A AT ]

X1 ®r¥T1 2EEX

Fig. 1. Structure drawing of sensor device.
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Fig. 2. Structure drawing of sensor unit.
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Fig.3. Photo of sensor unit.
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Fig. 5. Resolution (noise) evaluation result.
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Table 1. Major development target specifications of

tilt-multi-sensor terminals.

1ERHRITE IREBNRITE RE
R *45[deg] =+2,000[gal] -40~80[°C]
AR DC~2[Hz] 0.1~50[Hz] (DC~2[Hz])
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Fig. 6. Photo of inner unit.
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Fig. 7. Photo of tilt- multi-sensor terminal.
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Table 2. Target specifications and evaluation results of

tilt- multi-sensor terminals.
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Fig. 8. Tilt-multi-sensor system configuration.
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Fig. 9. Acceleration Comparison of Tilt-multi-sensor

and Existing Sensor.
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Fig. 10. Result of Fourier transform of accelerometer

installed at top of an information board.
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Fig. 11. Relationship between dominant

frequency and strut temperature.
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Fig.13. A simulation model of the information

board.
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