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Diagnosis of Acoustic Emission form Within Knee Joint

Examination by Experiment Using Artificial Model of Sliding Surface of Knee Joint
in Bending and Stretching
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Osamu YOKOTA, Nihon University
Youngho KIM, Yonsei University

Abstract: Knee-joint-related diseases and disorders invite motor deterioration and reduce quality of life (QOL). Such
diseases demand development of diagnostic techniques to maintain QOL and extend healthy life expectancy. Systems
facilitating early diagnosis of knee osteoarthritis can support a society of active aging while maintaining motor function.
Correlation between knee cartilage damage and mechanical signal emissions can help characterize knee cartilage damage.
This study confirmed the possibility of identifying a mechanical signal using our developed Bone-Joint Acoustic Sensor
(BJAS). Our model of a sliding surface was a plastic stick with a patterned indented surface and a sliding contact that
made a reciprocating motion. The bumps on the uneven surface functioned as a vibrating system. We calculated the signal
intensity and the signal emission location for comparison to the measured signal. Results suggest correlation between the
uneven surface and signal emissions. An accelerometer (AM) was used as the control for the experiment.
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(b) Operation of the reciprocating sliding test apparatus;
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(c) Amplitude of the calculated displacement and acceleration.
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Fig.2 Uneven test sample.
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Fig.3 Overview of the reciprocating sliding test equipment.

Table 1 Round-trip operating conditions.

Slide condition Value
Distance ¢ mm 100
Number of times 7 ¢/min 10
Downtime t s 1
Avg. speed v mm/s 43.5
BJAS & AM
Sensor base ™
Ky, K,
Cylindrical PR = A
contact element / / Slidine surface
Vertical pillar —— $ <bs

46y || 46 Reciprocating slider

t |A€1
<>

At, AL
Fig.4 Symbol related to the vibration displacement of the
modeled uneven surface. Part B in Fig.3.

Table 2 Uneven sample and dimensions, and elastic;
symbols see Figure 4.

Sample Hard Soft
Convex number 8 12
Total convex number 21
A, mm 6.0 4.0
Af;, mm 0.5 0.3
hy mm 4.0
h, mm 3.0 3.4
k=W/x N/mm 13.3=4.0/0.30 9.8=4.0/0.41
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Fig.5 Comparison of the forward path of the test results.
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Fig.6 Difference between the convex position and signal;
Comparison of BJAS and AM.
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Fig.7 Signal from the uneven test sample by BJAS;
Reciprocating motion , 0 ~ 10kHz. STFT.
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