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This paper presents an effective method for detecting engine knock using multi-

resolution analysis. The engine is an important subsystem in Armoured Fighting Vehicle (AFV), 

where knocks are generally detected. Also this paper aims to develop portable Dynamic Signal 

Analyzer (DSA) using NI 9233 hardware to measure and analyze vibro acoustic signal for AFV 

applications. In this paper, engine knock is detected using Multi resolution Analysis (MRA) 

which provides both time and frequency resolution. The detected knock is in the form of 

transient spikes and it is analyzed using Daubechies wavelet. Knocking is one of the major 

problems faced in diesel engines. Knocks are high frequency signals that exist for a short 

duration. Fast Fourier Transform (FFT) of the acquired raw signal gives the frequency 

information of the signal and has no time information. Therefore, transient spikes cannot be 

detected. Conventionally Short Time Fourier Transform (STFT) was used for Time-Frequency 

representation of signals. But due to the frequency resolution problem in STFT, Wavelet 

Transform (WT) is used as an alternative to STFT. WT is a valuable tool for analyzing the signal 

is that it possesses multi-resolutions for localizing short-time components. This achieves a 

greater accuracy for transient spike signals in Wavelet Transform (WT) than Fast Fourier 

Transform (FFT) with lower computational cost. DSA devices are designed to accurately 

measure the frequency content of signals with a very high dynamic range. The Acoustic signals 

were acquired using G.R.A.S. Microphone Type 40PR placed near engine cylinder, which is then 

analyzed using Discrete Wavelet Transform (DWT) for Feature extraction. Wavelet analysis is 

carried out using LabVIEW software by using USB based interface with NI 9233 module. 
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