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, G=D,"*P"H(1)VD,"?, (5)
B=D'V'E,, (6)
5 C=E,"PD,". (7)
G ,
2.1 78]
[9].
, 2.2
ERA , s
. /ERA
n m uk), p 3
Y, ' N It B 35 %
{X(k+1>=GX<k>+BU(k>, O 5 el B 5 s
a7 FEPLEE |15 ERA
Y (k) =CX (k), SR sk
, X(K) , G,B,C 3
Y (k) = CG*B. o B @ , ERA
s B=[Xo [ X [ X 11, X
(i=0,1---,m-1) m . ERA
(
Hankel : ), ERA
Y(k)  Y(k+l -+ Y(k+s—1 , ,
Y(k+1 Y(k+2 -~ Y(k+s
Hrs(k): : : . . (3)
Y(ktr—1 Y(k+r Y (k+r+5-2 3
HrS(O) 2 P5V )
b D b b 9
H,.(0)=PDV", 4)
s D=diag(dla'":dnadn+1’”"d|)7I=min(rp’ms)‘ 5
: 16
E; =[1,:0,i0,], L.
El=[l,:0, 0,1, 3.1
D, =diag(d,,--,d,), ,
n , (
1
/m /m /MPa /(kgm™) /KN /° /Hz
16 154.7 0.15 2.1x10'" 84.1 4.4x10° 27.1 0.789
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ERA

/m /Hz Hz % Hz Hz %

5 0.789 0813 3.04 AR 0.789  0.758 3.93

5 5 0.789  0.804 1.90 Burg 0.789  0.750  4.94

5 0.789  0.781 1.01 Mcov 0.789  0.758 3.93

5 5 0.789  0.788  0.13 Music 0.789  0.766  2.92

ERA 0.789  0.797 1.01

’ ’ SSI 0.789  0.781 1.01

, AR 0.789  0.820 3.92

ERA Burg 0.789  0.813 3.04

0% ’ Mcov 0.789  0.820 3.93

Music 0.789  0.801 1.52

’ ERA 0.789  0.787 0.25

32 ERA
SSI 0.789  0.783 0.76
, ERA

AR 0.789  0.781 1.01

’ Burg 0.789  0.781 1.01

>% Mcov 0.789  0.781 1.01

3.3 Music 0789 0766  2.92

ERA 0.789  0.779 1.68

4. SSI 0.789  0.793 0.51

AR 0.789  0.813 3.04

) Burg 0.789 0961  21.80

Mcov 0.789 0961  21.80

Music 0.789  0.742 5.96

ERA 0.789  0.761 3.55

4 SSI 0789 0838 621

4
/Hz /KN /% /%

Cl5 0.86 3922 0.85 3831 1 2
c17 0.80 3765 0.78 3579 2 4
c18 0.78 3821 0.76 3627 2 4
C19 0.76 4317 0.75 4204 1 2
C20 0.72 4281 0.71 4163 2 3
C16° 0.89 4342 0.88 4245 1 2
c17 0.84 4172 0.83 4073 1 2
C18’ 0.79 4167 0.77 3958 2 4
C19’ 0.76 4186 0.75 4076 1 2
C20° 0.71 3951 0.69 3731 3 5
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The Embedded Remote Detection System for
Bridge Cable Force Based on ERA

ZHOU Hong-giong, MIN Jie, ZHOU Yu', WANG Xiao-dong
( Faculty Information Science and Engineering, Ningbo University, Ningbo 315211, China )

Abstract: An embedded cable force detection system based on the modal analysis technology is designed in this
paper. In view of the characteristics of the embedded system, we select the ERA owing to its better performance
and computational accuracy to identify the modal harmonic frequency of cable, and obtain the free response
signal using the random decrement technique to preprocess the vibration signal. The detection system is
engineered on the basis of the ARM9 chips, Linux operating system and embedded J2SE technology
development. The test results from the field engineering measurement show that the improved random
decrement technique and ERA implemented on the designated embedded system can quickly identify base
frequency of most cable vibration signal from which the cable force values can be calculated for. The proposed
approach has demonstrated the efficiency and practicability of embedded cable force detection system based on
modal analysis techniques.

Key wor ds. modal analysis; embedded system; ERA; cable force



