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Abstract

A phenomenon can be found which
abnormal joint sound arises from knee joint
disorders during knee motion in the clinical
diagnosis.The knee joint could produce
vibration signals during normal
flexion-extension motion, and the vibration
arthrometry (VAM) could diagnose the
disorders of the knee joint by analyzing these
vibration signals. In this study we will
analyze VAM vibration signal of the patients
of the lateral meniscus.

First, the main methods in the thesis

include both autoregressive modeling,
utilizing it to model the vibration signals, and
adaptive segmentation, dividing the vibration
signals into segments. The power spectral
ratio of dominant poles, root mean square,
and intraclass distance are the feature
parameters which appraise the state of the
knee joint. We ex-tract the spectral power
ratio of dominant poles and root mean
square in the research of artificial knee joint
in vivo, whereas the spectral power ratio of
dominant poles and intraclass distance are
used in the research of degenerative
osteoarthritis,

The main methods in the thesis include
both autoregressive modeling, utilizing it to
moedel the vibration signals, and adaptive
segmentation, dividing the vibration signals
into segments. The power spectral ratio of
dominant poles, root mean square, and
intraclass distance are the feature parameters
which appraise the state of the knee joint. We
extract the spectral power ratio -of dominant
poles and root mean square in the research of
artificial knee joint in vivo, whereas the
spectral power ratio of dominant poles and
intraclass distance are used in the research of
degenerative osteoarthritis.

Keywords: knee joint ~ lateral meniscus ~
VAM vibration signal -
autoregressive(AR) modeling
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1k Tﬁ’ % %ﬁ %ﬁ R o5 < fy4 <1095 (%)

1 - 0.2727

2 0.1026

3 0.0064

4 0.1153

3 0.0025

6 0.0041

7 0.0095

8 0.0039

9 0.0047

10 0.0566

11 0.0268

12 0.0014

13 0.0022
14 0

15 0.0015

16 0.0384

17 0.0302

18 0.0071

19 0.0004

20 0.0182

21 ' 0.0158

Mean 0.0343

Standard deviation (.0620

Table 1 :TE 3 & VAM SREREERF 955~1095Hz R ERBERETIELL



SMEI AR BRRE B RRIT | Ross <ryams (%)
1 0.8777
2 0.9572
3 1.0471
4 0.0019
5 1.7063
6 0.0144
7 0.4805
8 0.0011
9 0.6586
10 0.0078
11 0.0015
12 0.5298
13 1.3710
14 0.1244
15 2.6716
16 1.5247
17 0.0607
18 0.6600
19 0.0755
Mean 0.6722
Standard deviation 0.7203
IER B HEAMAIL B R E < R FE 15.5207

Table 2 M4 AR EE E VAM FABRAESHT 955~1095Hz By
RhIIERLE



