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Intelligent Measuring Method and Low Frequency
Absolute Vibration Measurement

~

Abstract

In the thesis, the intelligence problem of measuring instrument and meas-
uring methods are studied. Based on the general discussion, the extension of
transducer frequency band , transducer parameter estimation and digital cor-
rection of transducer characteristics are studied especially in detail. These
methods are applied in the establishment of an advanced measurement and
analysis system of low frequency absolute vibration.

The crucial problem of the low frequency absolute vibration measurement
lies in the natural frequency decrement of seismic transducer. In the thesis a
frequency response extension network of analogue circuits, which decreases the
equivalent natural frequency of the magneto—electrical absolute vibration
transducer to 1/ 20 — 1/ 50 of the transducer mechanical natural frequency,
has been developed. The output characteristics of the transducer with cor-
recting circuit is completely similar to those of a same type transducer with the
frequency band extended of very low mechanical frequency.

The “inverse effect” of magneto—electrical absolute vibration transducer is
used to estimate (on—line) some important parameters of transducer such as
sensitivity, natural frequency, impedance, etc. The digital filters are used to cor-
rect the measurement errors caused by parameter variation. The thesis devel-
oped some effective methods of parameter estimation and digital correction.
Also the methods of digital signal processing for extension the applicable fre-
quency of the transducer are further discussed.

Two measuring units for low frequency absolute vibration intelligent
measurement and analysis are offered. One is a microprocessor based instru-
‘ment. The other is a personal instrument based on IBM—PC.

Li—zhi Yang(Precision instrument)
Directed by Prof. Pu—chiang Yan

Keywords: intelligent measuring method, intelligent instrument, seismic vibra-
tion transducer, low frequency vibration measurement, dynamic
characteristics correction '
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1% +1.22% 1% ~1.19% 0.53Hz
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REFRM) | ESHE(m) | FEEHFS (oY) | REEmv/ um)| B—4REE | HEsREER)
0.5 100 540 5.4 0.68 -3.35
0.6 100 600 6.0 0.75 ~2.50
0.7 100 640 6.4 080 | -—1.94
0.8 100 680 6.8 0.85 —1.41
0.9 100 720 7.2 0.90 —0.92
1.0 100 | 740 7.5 ©0.94 —0.54
2.0 100 | 800 8.0 1.00 0.0
4.0 100 800 8.0 1.00 0.0
6.0 100 800 8.0 1.00 0.0
8.0 100 200 8.0 1.00 0.0
10.0 100 800 8.0 1.00 0.0
40.0 100 200 8.0 1.00 0.0
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X R 4—1~4—4 {F Laplace B, HERTEK £ x. v FHEIHEHH
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L Ry (Re ko Rk
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Is) LI .2
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e fE:
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X R RS R, BARR . WHEEy BEERR. HIE
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Z (v (DH—v (z))cos(Zn—m) +7 z (v, @) —v (z))sm(27r—)

ioAE:
a+jb

c+j-_d 4-9)

Q-r-

% L8 W



b N A— A AR RR SRR R

& B SEEAN IR AT R
e R 410
c
B Qm:roi$%3?5 (4—11)
C
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RO, (BN EARAY 100z £, ERHAY 4800, S5
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# 4.1 BREE SRR
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AFEW. En=1. 0 o=o, &, 0.0 o)BEKRME. HF n=1 AKX
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304 — 2380204 — 25, W78

Q Lrel.5 -
= (), . 4 —27
5 0 75\/ (Q Iremax Q lreﬂ.S) ( ) ’

s — 25714 — 27, A48
a=J2%0,0,  +VYm | (4 —28)

R AT AR R 0, WA MEORTBT] wg 1 O, BBLAHAT
0/ 2 HTJ- ere Eg{ﬁs Efﬂﬁttﬂgﬁ)@w f ﬁiﬁiﬁ o

A LIEAE

iU EIHE M EEIE R Levy ik, BENERSSEE 4.2 iR,
vy BB M HORIT, (BB, RERERAEE.
WARGE. RER Levy ¥, SRBIERONERIE. THRESEI— 14
MR, TMEFERENEE, EUROAHEEN. RMrEnEREust
RRTERS & ERETITENSE. KPR aER ARFETRRENE.

*® 42 ERGSEMTH SR EER

eRSBSH HitdH@©) EEHARHZ) HEW AREE(mv/ em /' 5)
wmoE g R 450.2 100 0.60 282
BREE—RWE : 450.5705 10.01 0.6118 - 285.19
BREE RME 450.5705 1001 0.6104 285.01
| BRIESZRUE 4505705 | 10.01 - 0.6092 | 284.85
Levy B3~ WE 478.44 10.08 0.4596 - 24679
Levy B4 _IWE 479.68 10.07 0.4583 ' 246.51
Levy B KW E 8077 | 1008 0.4570 24643
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