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Abstract

The embolus in the cerebral arteries may block the cerebral blood vessels and cause ischemic
stroke. Therefore, cerebral thrombosis detection has important clinical significance. Traditional
cerebral thrombosis testing relies on subjective judgment by experts and is time consuming. In
order to overcome these shortcomings, this paper proposes a fast, accurate and robust method for
detecting cerebral thrombosis based on dual-tree complex wavelet transform (DTCWT). The
dual-tree complex wavelet transform is more robust than the ordinary discrete wavelet transform,
which enhances the coefficients extracted from the Doppler ultrasound signal. For the detection
method proposed in this paper, embolization and artificial artifact signals are used for experi-
mental demonstration. Firstly, the blood flow coefficients of the forward blood flow signals of dif-
ferent samples are extracted by DTCWT, then the dimensionality of each set of coefficients is re-
duced and the dimension is reduced. The subsequent coefficients are fed into the classifier one by
one. Comparing the results with the FFT and DWT-based cerebral thrombus detection system, the
results showed that the features extracted using DTCWT had the highest accuracy and emboliza-
tion rate.
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Figure 1. Time domain representation of the embolic signal
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Figure 2. Time domain representation of artificial artifact signals
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Figure 3. Automated embolization testing process
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Figure 4. One-dimensional double-tree complex wavelet transform
schematic
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Figure 5. DTCWT filter decomposes the embedding signal
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Figure 6. PCA component projection extracted after FFT processing
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Figure 7. PCA component projection extracted after DTCWT
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