Quick Look
Dynamic Signal Measurement Basics 

Signal Processing

Join Time-Frequency Analysis (JTFA)

Joint Time-Frequency Analysis (JTFA) describes the frequency components or frequency spectrum of a signal over a defined period of time. The display ,therefore , shows the changes in amplitude of the frequency components versus time.
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» Describes how signal’s frequency content.
changes over time.

» Not available from the classical FFT-based
spectrum analysis technigques
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One main deficiency of the classical methods of analysis is that they analyze the signal in either the time or the frequency domain separately. On the other hand, the majority of signals encountered in nature have their time and frequency behaviors related to each other. For example, the intensity of the signal’s frequency evolves over time. Obviously, for these signals, conventional Fourier analysis is not an appropriate method to be used.

The joint time-frequency analysis (JTFA) allows us to look at signals in the time and frequency domains simultaneously. Consequently, applying the JTFA, we could obtain a better understanding of the nature of the signals in which we are interested.

The National Instruments JTFA software provides STFT-based (short-time Fourier transform) spectrogram, Gabor expansion based spectrogram (Gabor spectrogram), adaptive spectrogram, as well as several other well known methods. Note that each has its own pros and cons. None is superior to all others in all applications. If the frequency does not change rapidly, the STFT-based spectrogram should be the most favorable choice. 

Otherwise, you can always start with the low-order Gabor spectrogram. Then increase the order until the joint time-frequency resolution is satisfied. In most cases, the order is selected  between two to four.
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This example presents the results of a joint time-frequency analysis (Gabor spectrogram) performed on a gear drive with local wear on tooth profiles on both pinions.

You can observe four clusters in the spectrogram at five times the meshing frequency. 

They are caused by the modulation of the eccentricities of both pinions. In addition, the hot spot appearing at the meshing frequency reveals when the damaged profiles from both pinions mesh.

