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TABLE 3
Performance comparison of all competing methods under different noisy cases for the CAVE database. The best and second best results on each

dataset are highlighted in bold italics and underline, respectively.

Data Metric
Index

cloth feathers jelly beans thread spools
Noise RPCA TRPCA t-CTV CTV RPCA TRPCA t-CTV CTV RPCA TRPCA t-CTV CTV RPCA TRPCA t-CTV CTV

S=0.20

MPSNR 31.94 38.53 41.33 42.33 26.22 39.70 44.43 41.20 28.98 34.65 37.72 36.25 28.73 47.55 50.47 44.95
MSSIM 0.980 0.988 0.993 0.997 0.936 0.991 0.996 0.997 0.963 0.987 0.994 0.993 0.954 0.998 0.990 0.998
ERGAS 102.9 50.3 38.05 35.4 226.7 56.12 34.11 46.7 173.9 82.9 59.14 74.0 205.6 28.71 18.72 35.0
TIMES 13.16 172.6 342.5 122.5 13.21 174.2 345.2 123.8 13.45 178.2 348.2 124.5 13.43 175.2 345.6 131.4

S=0.40

MPSNR 24.64 30.55 36.42 37.36 21.21 36.31 41.98 37.97 23.20 31.96 36.00 34.07 24.24 43.42 48.05 41.67
MSSIM 0.914 0.954 0.987 0.992 0.837 0.982 0.995 0.992 0.895 0.972 0.991 0.987 0.887 0.995 0.998 0.995
ERGAS 210.3 106.4 55.24 54.4 396.0 75.5 41.76 63.9 314.4 111.1 70.88 92.8 337.7 42.9 23.85 51.7
TIMES 12.16 175.6 380.8 121.5 12.21 174.2 385.8 120.8 11.45 168.2 387.6 120.5 11.43 175.2 385.6 123.4

G=0.20

MPSNR 22.17 19.04 23.67 27.40 21.56 19.26 24.33 29.23 22.46 19.13 24.07 28.65 23.23 19.34 24.49 30.59

MSSIM 0.817 0.648 0.745 0.878 0.666 0.382 0.478 0.759 0.779 0.587 0.676 0.859 0.726 0.373 0.462 0.772

ERGAS 275.4 404.5 236.9 152.6 374.5 486.2 270.8 158.3 328.6 489.9 277.2 163.5 374.7 594.2 327.9 164.6

TIMES 11.78 163.5 349.6 119.7 13.21 174.2 351.8 123.8 13.45 178.2 352.6 124.5 13.43 175.2 345.4 131.4

G=0.40

MPSNR 18.46 13.24 18.34 24.26 18.21 13.34 18.63 25.81 19.09 13.29 19.23 25.44 20.13 13.38 19.28 26.88

MSSIM 0.642 0.375 0.509 0.755 0.499 0.183 0.248 0.562 0.627 0.346 0.447 0.729 0.560 0.164 0.227 0.568

ERGAS 420.1 790.0 438.7 219.2 547.5 961.6 522.6 231.4 479.0 961.7 526.4 235.5 534.1 1181 640.7 249.3

TIMES 13.94 165.9 345.4 119.2 12.21 163.2 350.6 117.8 13.15 168.2 354.4 119.5 13.43 165.2 348.4 118.4

S=0.10
S=0.10

MPSNR 25.21 23.59 27.83 30.12 23.87 24.21 29.13 31.88 24.89 23.83 28.54 30.93 25.47 24.44 29.53 33.31

MSSIM 0.898 0.812 0.875 0.936 0.766 0.615 0.719 0.866 0.849 0.764 0.838 0.920 0.787 0.611 0.711 0.863

ERGAS 196.1 238.6 146.1 111.8 288.9 274.4 155.6 117.3 253.6 284.1 165.3 126.2 290.9 329.6 183.2 120.4

TIMES 11.82 162.3 369.8 121.1 11.38 160.8 391.0 124.1 12.34 171.1 390.8 122.6 13.78 172.8 380.1 125.6

S=0.20
S=0.20

MPSNR 20.87 17.15 22.15 25.86 20.22 17.56 22.69 26.82 21.29 17.35 22.49 26.53 22.45 17.70 22.83 27.67

MSSIM 0.751 0.544 0.679 0.833 0.578 0.298 0.409 0.646 0.708 0.488 0.612 0.776 0.599 0.281 0.387 0.613

ERGAS 320.0 503.4 282.9 183.5 435.5 591.7 327.4 205.4 374.8 601.5 333.4 208.7 408.8 718.3 397.8 227.1

TIMES 11.84 162.1 342.1 121.5 11.34 160.1 351.8 124.5 13.34 172.1 312.6 123.6 13.43 175.2 349.2 131.4

!"#$%&'(')"* !+#$,-./01,2 !3#$01,2 !4#$-01,2 !5#$6/,-.

Fig. 6. From upper to lower: Restored images of the cloth data under sparse noise S=0.2, the feather data under mixture noise with S=0.1 and
G=0.1, thread spools data under mixture noise with S=0.2 and G=0.2, and jelly beans data under mixture noise with S=0.2 and G=0.2 by different
competing methods.
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