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Excitation Frequency Characteristics of a Conductive Fabric Sensor Using the
Bio—-impedance for Estimating Knee Joint Movements
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Abstract — This study describes a conductive fabric sensor and determines an optimum excitation frequency of the
sensor to evaluate knee joint movements. Subjects were composed of 15 males (age: 30.7£5.3) with no known problems
with their knee joints. The upper side of subjects’ lower limbs was divided into two areas and the lower side of
subjects’ lower limbs was divided into three areas. The sensors were attached to 1 for 3 spot from a hip joint and to 3
for 4 spot from a knee joint which are the optimum conductive fabric sensor configuration to evaluate knee joint
movements. As a result, the optimum excitation frequency for evaluating knee joint movements using conductive fabric
sensors was 25 kHz. Average and standard deviation of bio-impedance changes from 15 subjects were 92.1+137.2 Q at
25 kHz. The difference of bio-impedance changes between 25 kHz and 50 kHz was statistically significant (p<0.05) and
the difference of bio-impedance changes between 25 kIz and 100 kHz was also statistically significant (p<0.001). These
results showed that conductive fabric sensors are more sensitive to measure bio-impedance for evaluating knee joint

movements as an excitation frequency decreases.

Key Words Conductive fabric sensor, Excitation frequency characteristics, Bio-impedance, Knee joint movement
evaluation
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Fig. 1 Designed Conductive Fabric Sensor
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Fig. 2 Impedance Characteristics of Conductive Fabric Sensor
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Determine Optimum Excitation Frequency of Knee

Joint Movement Evaluation
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Fig. 4 Experimental Procedure to Determine Optimum
Excitation Frequency on Optimum Conductive Fabric
Sensor Site for Knee Joint Movement Evaluation
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