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Statistical analysis and pattern recognition of
knee joint acoustic emission signals
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Abstract:In order to realize dynamic analysis and pattern recognition of knee joint acoustic emission signals, principal component
analysis, difference test and classification test based on support vector machine were carried out to study the acoustic emission signals
generated by knee joints in different stages of sitting-standing-sitting. The characteristic parameters of the acoustic emission signals were
extracted into two principal components after linear changes; the difference test of the acoustic emission signals generated by the knee
joint in the two motion stages shows that the result of the progressive significance of the healthy group was the principal component F, <
0. 05, the principal component F,>0. 05, the progressive significance results of the control group was less than 0. 05; The classification
accuracy of the support vector machine for the acoustic emission signal of the knee joint reached 97. 9%. The results show that principal
component analysis can successfully reduce the dimension of knee acoustic emission signals; the acoustic emission signals at different
stages of movement are different, which is particularly obvious in the diseased knee joint; the support vector machine method can
accurately diagnose and identify.
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Fig. 1 Schematic diagram of the testing platform
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Fig.2 AE signals based on knee angle change
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Fig.3 Division diagram of motion stage
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Fig. 4 Acoustic emission event number statistical graph

28 o EFHTBERE A A 4 A
261 & THEMBERE A A e
Sl EIBEEmE | dap M
o TRBBLHE | as eas
22+ A e * ]
ot .
% 201 A A : ® L4
— }.. .
Z 18- a b | ¢ o
L A A A Al
16 OAZ N o AAOAOAQOO | . o
141 AZ Q)Od%b N ooAo ‘o
o 2 g
1k omo °v ° Ami
10F o i
1 Il
0 10 20 30 40 50 60
ZAERT

5 ASL gt
Fig.5 ASL statistical figure

HiP 4 15 AT 7 A ST SRR ASL AE A~z Bl
BrEGRB TR AR R RO T BB B T T
BB, XA 2E S A R A R B O W B, ARy
ARIFARFR B L3R 22 5 1, R 7 AR 1 10 2 2R
WIS AR 00 B Pk A8 B2 5 56 1Y (1412 3
BrEcA G, TR B T BT B B, TR R G
BRI 0 PRAT IR 2 Bt I F AN W, T T B B B )
RO 7 e AR 5 B A T e A9 3 Sl R R 9 £ 5 K
S, BT LI R B B A e S S 2 AT 23 5 X G
TE PR AR 2 W

3 ET SPSS WAEAHESHETEITAN

SRR R AT O E R 0
XY A J5 R AR SEIBE A B R T E A 0 5 L



5 8 3]

ST P RS 5 B GE T e i S AR - 201 -

A AR SeEES SPSS Sii TR R AR H A L S
PEAT AT, G 6l SR 20 R 6 2 R S Y 7 e B 5 1) 22
SRR ST AN Rl B B R 555 1 22 50k
3.1 ERHESHMNERSFH

SRR ESHE SRS T IRE WEER FFEt
] %5 10 ZR4FMESH0, BN A RRIE S 802 0] v] REAF 76 AH
K, W Bk 10 ZEERAE S H 43Rt A7 4 b o #r, 45
Bmordrid R TR T WA AR R B
BLEAN SRR E NN Y- I ol RS R [ i G s 4T EI N
{H JASL RMS F- 3451 5 W fH A0 32 {75 5 8 1268 X fig
10 AR AT 2R BT, AR AR I i B i 4
JE 0 0] USRI T 7 25 B likam KA RFAE "

e IR 58 i A 2 1Y R & SRR AR S BB s R AT
KMO A6 56 A1 EL A4 1) R G 56 45 21 2% KMO o 0. 717 (>
0.7) , CURFFIIRRAS 50 i &P 0(<0. 001) o PHSHG I 25
SRV IR AR AR 1 2 [RIAFAE AR OCME . RRAS IR B 3 A2 A
PIEER o et b, B P B840 vl i B 19 7 22 E 4t gy
TR 46% F 39% , fie 1 R i1l B 85% W T 2%, v LA HL
P BE R LY. B 6 s Mt Ja i 2 [a) 20 44
B, SR 1 IR S 555 1 75 & S 4 HE S 500 R 2t
6] {5590 B 4oXd i e LT E) Mg E R 5
LAY 2 1 AH SCHE R 19 7 & SRR AE S 80K R (E . RMS

1 ASL,
1o} o o K
EZENIN: Y
® FFREEMT[H]
05+ EAE
o PR
o ) @ RMS
goo [ e ASL
. o il
o FEEE
-0.5 o [FitE
710 C L 1 1 1
1.0 05 00 05 1.0

;%!
Bl 6 JiEht g s M AR

Fig. 6 Diagram of the rotated space components
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