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Abstract For the time-frequency resolution fuzziness and cross-term interference caused by short-time Fourier trans-
form (STFT), Gabor transform and Wigner-Ville distribution (WVD), this paper proposes the binarized Gabor-normalized
WVD (BGabor-NWVD) and binarized Gabor-normalized smoothed pseudo WVD (BGabor-NSPWVD) algorithms, which
Experiment results show that the BGabor-NWVD and BGabor-
NSPWVD algorithms can effectively reduce the cross-term interference and have high sharpening resolution of high

combine partial binaryzation and normalization.

TF concentration degree. The algorithms can suppress the cross-term, and the anti-noise performance and robustness
of the two algorithms are also ideal. Based on the methods, a TF analysis of the suspected rupture signal generated
during the work of the carbide torch is carried out to suppress the noise and the cross-term. At the same time, the
frequency discrimination window of the sensor can be found accurately, which can be used as threshold reference for the
data acquisition board of the metal rupture monitoring equipment.
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Fig.1 Ideal time-frequency spectrum, Gabor, WVD of f;
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Table 1  The E;p numerical comparison of experimental function f4 in different noise conditions
AN 5 SNR = —-10 SNR = -5 SNR =0 SNR =5 SNR = 10 SNR = 15 SNR = 20
Gabor 9.35x 107 2.03x1076 571x107% 1.22x107% 1.65x107° 1.87x107° 1.96x10~°
WVD 3.10x107% 3.50x107% 821x107% 2.62x107° 4.74x107° 5.95x10°% 6.59x10°°
SPWVD 8.35x 1077 526x107¢ 7.55x107% 1.18 x107° 1.21x107° 1.27x10"° 1.27x10°°
Gabor-WVD (ZfE1h) 4.61x10-¢ 1.21x107°% 1.00x10~* 1.22x10"* 1.19x10~* 1.19x10~* 1.24x10~*
Gabor-WVD (7R E0R ) 1.83x10°¢ 285x107¢ 1.12x107° 3.06x107° 5.43x107°> 6.33x107° 6.68x 10~°
Gabor-WVD (f5/MH) 2.76 x107% 3.35x 1076 7.43x107% 243x107° 5.92x107° 7.92x10"° 885x10~°
Gabor-SPWVD (—{E1k) 2.24x107% 1.23x107° 343x107° 4.78x1075 4.77x10°> 4.85x10°° 4.86x10~°
Gabor-SPWVD (F#EH7)  1.76 x107¢ 3.75x107% 1.14x107° 2.04x107° 270x107° 3.07x107° 3.22x107°
Gabor-SPWVD (#/Mi) 2.02x107% 4.04x1076 149x107° 3.13x107°% 3.81x107° 3.94x10°° 3.99x10~°
BGabor-NWVD 6.73x107% 4.37x107° 147x10"* 1.53x10"* 1.42x10~* 1.39x10"* 1.44x10~*
BGabor-NSPWVD 348 x107% 3.26x107° 4.66x107° 6.16x107° 6.11x107° 6.08x107°> 6.03x 10~°
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