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performance in extracting the fault signature. For compari-
son, we also show the spectrogram of a healthy motor oper-
ating at varying frequency conditions in Fig. 5 (d). It is clear
that only the dominant operating frequency component can
be detected.
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Figure 4. Stator current of varying frequency operation in (a)
time-domain and (b) frequency-domain using Fourier trans-
form.
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Figure 5. Spectrogram of stator current using (a) Short-time
Fourier transform, (b) Minimum-variance based method, and
(c) Graph model-based-based method, all for faulty motor ex-
cept (d) Graph-model-based method for healthy motor.

4. CONCLUSION

We studied broken-rotor-bar fault detection for the inverter-
fed squirrel-cage induction motor under varying speed and
varying load conditions, and defined a fault signature using
complex space vector notation. To extract the fault signa-
ture, we proposed a graph-based method by solving an opti-
mization problem with constraints imposing smoothness and

sparsity of the fault signature. Experimental results demon-
strate that our proposed method can effectively extract fault
signature under varying speed and varying frequency opera-
tions. The newly revealed fault signature detection method is
applicable for both line-fed and inverter-fed induction motor
drives.
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