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Improved Convolution-Type Wavelet Packet Decomposition with

Applications to Fault Diagnosis

TIAN Fuging, LUO Rong, LI Wan, DING Qingxi

(Department of Weapon Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Aiming at frequency band derangement and overlap in convolution-type wavelet packet,
an improved one is proposed. Exchanging the order of sub-nodes originated from father nodes
sequenced in even serial numbers, the frequency band derangement is removed. Introducing two
operators eliminating the frequencies outside the pass bands of low and high frequency sub-bands,
the frequency band overlap is forced to be avoided. The simulated fault signals and endurance test
datasets of a helicopter intermediate gearbox are respectively collected to certificate the improved
convolution-type wavelet packet. The results show that the improved convolution-type wavelet
packet enables to expediently and effectively detect the fault features submerged in strong
interference owing to the elimination of frequency aliasing, frequency band overlap and derange-
ment.
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derangement; frequency band overlap; fault diagnosis
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