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Stability characteristics-based zinc-flotation froth image denoising
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Abstract: During the process of flotation froth movement, deformation, collapse, annexation, rupture and other dynamic
characteristics inevitably occur, so it is difficult to obtain high quality monitoring image by common de-noising methods.
A spatial-temporal joint denoising method for froth images based on bubble stability analysis is proposed. The extended
phase correlation method is used to estimate the subpixel motion of the flotation froth and the motion compensation is
carried out by bilinear interpolation. On this basis, the bubble stability is detected by using the froth image sub-block as
the unit, and the stable motion state (SMS) and the unstable motion state (UMS) of the froth image sub-block are identified
accurately. The sub-blocks with SMS characteristics are de-noised by time-domain filtering, and the sub-blocks with UMS
characteristics are de-noised by non-local mean (NLM) method in spatial domain. According to the stability of bubble
sub-block, combined time domain filtering and spatial filtering, the spatial-temporal joint denoising output of froth image is
obtained. The experimental results in zinc flotation process show that this method can obtain froth images with high PSNR,
and the denoising results have strong structural similarity, which lays a foundation for accurate extraction of froth visual
features.
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Fig. 2 Flowchart of flotation froth image denoising
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Fig. 3 Denoising result 1 of zinc-flotation froth image
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Fig. 4 Denoising result 2 of zinc-flotation froth image
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Fig. 5 Denoising result 3 of zinc flotation froth image
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Table 1 Performance comparison of different denoising methods

W s ARCTTi: BLS-GSM /7% MHMCF VBM3D
PSNR/dB SSIM PSNR/dB SSIM PSNR/dB SSIM PSNR/dB SSIM PSNR/dB SSIM

15 30.1507 0.4639 359781 0.8796 33.6861 0.8112 32.0157 0.8086 359414  0.8805
25 28.7915 0.277 345077 0.8007 32.8204 0.7568 31.4513  0.7211 34.0227 0.8016

KE&Fs o

B 35 282553  0.1862 33.2226  0.7185 32.2668 0.7043 29.6632  0.6224 32.8763  0.6755
50 27.8816  0.1176 31.9494 0.6111 30.5856  0.5984 28.974 0.5103 32.3877 0.6324
15 30.18 0.5779 33.7813  0.8648 33.0113  0.7903 31.7568  0.7527 33.6162  0.8305
kS 25 28.8185 0.3778 329006 0.8169 323175 0.7221 30.8825 0.656 32.758 0.8001

35 282963  0.2656 32.1642  0.7651 31.4212 0.6763 29.5009 0.6116 32.0161  0.7531
15 30.1067 0.4714 33.6855 0.8355 33.2607 0.8004 31.6621  0.7511 34.2817 0.8626

B 25 28.7865  0.3037 32.0518 0.761 32.3531 0.7811 30.4882  0.6327 32.1216  0.7613
35 28.189 0.2218 31.494 0.6895 31.4609  0.7219 29.1156  0.5788 31.7367  0.6902
50 27.9347  0.1529 31.0825 0.5964 30.9622 0.6105 28.3559  0.4543 31.2631 0.6212
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