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Abstract

Knee osteoarthritis (OA) is one of the most common musculoskeletal diseases, and the number of patients is expected to

increase in Japan. In recent years, gait analysis using inertial measurement units (IMUs) has been attracting attention. In this study,
we quantified the knee flexion angle during gait in patients with knee OA using IMUs and sensor fusion considering centrifugal
and tangential acceleration. And we compared the results between healthy participants and patients with knee OA to validate the
usefulness of the system. As a sensor fusion, an extended kalman filter was constructed to correct the posture of IMUs using the
corrected values of centrifugal and tangential acceleration using the accelerometer and gyroscope. Gait measurement experiments
were conducted on healthy participants and patients with knee OA mounting IMUs. As a result, estimated knee flexion angle during

gait of patients with knee OA showed patient-specific waveform flattening and amplitude changes different from those of healthy

participants, indicating that is useful for clinical gait analysis.
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Fig. 1. Overall image of this study.
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Table 1. Physical parameters of participants. All data was
expressed in Mean (SD).

Healthy KOA

(n=3) (n=5)
Age [years] 30.3(3.77) 73.2 (3.60)
Height [cm] 164 (11.1) 156 (10.4)
Body weight [kg] 60.0 (9.42) 62.8 (11.0)
BMI [kg/m?] 22.2 (0.99) 25.6 (1.56)

KOA: Patients with Knee OsteoArthritis
BMI: Body Mass Index

Fig. 4. Mount positions of IMUs and experimental
overview. Left: Frontal plane. Right: Sagittal plane.
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Fig. 6. Estimated knee flexion angle during gait each

groups.
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Table 2. Peak value of knee flexion angle. All data was

expressed in Mean (SD).

. 1st peak 2nd peak
Participants
[deg] [deg]

Right 26.8 (5.02) 63.7 (2.24)

Healthy
(n=3) Left 27.8 (11.5) 62.2 (9.12)

n=

Both 26.2 (12.4) 62.9 (6.40)
KOA  Unaffected | 31.5(14.9) 57.3 (15.2)
of KL3  Affected 29.3 (10.3) 54.9 (8.99)
(n=3) Both 30.4 (12.8) 56.1 (12.6)
KOA  Unaffected | 18.9 (17.9) 43.6 (18.3)
of KL4  Affected 10.7 (3.89) 28.9 (12.6)
(n=2) Both 13.4 (15.3)  35.7 (18.0)
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Table 3. Amplitude ratio between both knees in groups.

.. HKB/BKA HKB/HKA
Participants
(1st peak) (2nd peak)
Healthy (n = 3) 0.96 1.02
KOA of KL3 (n = 3) 0.93 0.96
KOA of KL4 (n = 2) 0.57 0.66

Table 4. Amplitude ratio between healthy group and each

KOA groups.
.. BKB/BKA HKB/BKA
Participants
(1st peak) (2nd peak)
KOA of KL3 (n = 3) 1.16 0.89
KOA of KL4 (n = 2) 0.51 0.57
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