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In the case of dynamic sports activities such as skiing and sprints, it is difficult to apply optical motion capture systems
because of measurement volume limitation. Alternatively, the use of inertial measurement unit (IMU) as a motion sensor
has gained attention. This paper proposes a drift reduction method in the IMU-based joint angle estimation for dynamic
motion-involved sports applications. To resolve the problem of conventional IMU-based methods significantly reducing
performance under highly dynamic conditions, the proposed method applies a correction method using joint constraint. The
proposed method is the complementary filter based on the previous drift reduction technique using the joint constraint, but
performs in real time. The proposed method was validated by comparing the estimation accuracy with conventional
methods under various dynamic conditions. The results showed that the proposed method was superior to the methods
that did not use the constraint. While the proposed method was 0.19° less accurate than the non-realtime method of the
reference, it is more practical due to its realtime correction capability.
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Results of Test 1: (a) Estimation errors of Method 1(Blue) and the proposed method (Red) with respect to the reference (Black dashed)

and (b) Estimation errors of Method 2(Green), Method 3(Blue) and the proposed method (Red)
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