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Hunting Classification Method Based on HHT Energy and

Largest Lyapunov Exponent

WANG Min, NING Jing, ZHAO Fei, LI Yanping, CHEN Chunjun
610031, China)

Abstract: existing hunting monitoring standard only considers the time domain amplitude information of frame lateral acceleration

(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu

signal. single fixed value is used to judge whether train hunts, which does not reflect the influence of hunting instability on train quan-
titatively. Aimed at above problem, a energy method based on Hilbert-Huang transform (HHT) is firstly proposed to judge whether
the high-speed train hunts from the main frequency size, spectrum concentration and frequency value of signal frequency domain. On
this basis, the concept of fast hunting convergence is proposed, which has little influence on the safety of vehicle system operation, so
the signal does not affect the safety of the vehicle system. Finally, the largest Lyapunov exponent is used to characterize the periodici-
ty of the signal, the fast hunting convergence and hunting instability (small amplitude hunting and large amplitude hunting) are distin-
guished. The results show that, the four operating states of normal operation, fast hunting convergence, small amplitude hunting and
large amplitude hunting of the vehicle system are identified qualitatively by combining the HHT energy with the largest LLyapunov ex-
ponent. The HHT energy values can reflect the intensity of hunting movement quantitatively. And the feasibility of the method is
verified by the measured data of the line.
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