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Method for analyzing the signal of hip joint angles during human
walking using Hilbert-Huang transform

ZHANG Chun-xin, ZHANG Wen-guang, MA Ya-kun, SUN Xiao-wen( State Key Laboratory of
Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Objective To propose a method for analyzing the hip joint signals during human walking based on Hil-
bert-Huang transform (HHT) method and verify its feasibility. Methods First, the hip joint angles of one healthy
subject were measured by using the hip joint measuring platform composed of acceleration sensors and gyro-
scopes. Second, all intrinsic mode functions (IMFs) at different scales, which could be further analyzed and
combined, were obtained by applying the ensemble empirical mode decomposition (EEMD) to original signals.
Finally, the Hilbert spectrum of original signals were plotted and analyzed. Results The signals representing dif-
ferent motion modes as well as gait characteristics indicated by rotating track of the hip joint were obtained. The
Hilbert spectrum could show the intra-wave frequency modulation in the main motion mode and the characteristics
of walking frequencies. Conclusions This method can be used in rehabilitation and treatment of patients with gait
diseases. By using this method, the characteristic signals of the hip joints at different frequency scales can be ef-
fectively decomposed, and the post-processing signals can be filtered and centrally corrected, so as to adaptively
analyze gait signals of the patients.

Key words: Hilbert-Huang transform ( HHT) ; Hip joint angle; Intrinsic mode functions (IMF) ; Rotating track;
Hilbert spectrum
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Fig. 1 Composition diagram of the platform for measuring hip

joint angles
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