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Second-Order Sorted LB’ Feature.

e We introduce a histogram sorting
method to preserve the distribution
information of LBP codes and their

3. EXPERIMENTAL RESULTS

TABLE I

TABLE 11
CLASSIFICATION ACCURACIES (%) ON THE OUTEX-TC10 TEST SUITE

CLASSIFICATION ACCURACIES (%) ON THE OUTEX-TC12 TEST SUITE

Complements. Descriptors Linear grayscale-iversion changes Nonlinear grayscale-inversion changes —_ Linear grayscale-inversion changes Nonlinear grayscale-inversion changes
r=1, P=8 r=2, P=16 r=3, P=24 three-scale || r=1, P=8 r=2, P=16 r=3, P=24 three-scale SSCAPIOrs r=1, P=8 __r=2, P=16 =3, P=24 _three-scale r=1, P=8 r=2, P=16 _ r=3, P=24  three-scale
LBP [1] 29.25 32.74 43.90 40.78 29.40 32.14 44.09 40.63 t184 horizon  t184 horizon  t184 horizon  t184 horizon t184 horizon  t184 horizon  t184 horizon  t184 horizon
. . LTP [17 13.20 17.35 21.88 21.39 14.24 29.51 43.67 36.56 LBP [1] 24212270 31.80 32.58 4233 42.67 3931 39.68 || 24.28 22.99  31.71 32.52  42.69 42.89  38.91 39.39
® We flr St pl‘OpOse flI'S’t—OI‘ der SOI‘ted CLBP[U;];] 20.76 23.96 24.35 24.43 18.13 22 45 24.15 7799 LTP [17] 22.34 24.63 2528 27.80 32453349 37383845 || 12921525 2956 30.44 4278 41.47  35.54 37.08
LGP [30] 60.57 8773 R0 46 94.72 54.38 82 79 83 85 91.63 CLBP [19] 17.75 17.86 22502236  23.1023.31 22112280 || 17.1517.18  22.64 23.01  23.62 23.80  23.14 23.87
LBP SLBP f b y ; GLBP [31] 50.42 77.52 93.15 - 48.44 76.55 92.79 i LGP [30] 51.16 52.37 7051 71.18 74727542 7896 76.83 || 41.694522  63.7761.24  67.51 68.81  70.76 69.14
c atur c y SOT tlng palr- NRLBP [7] 318 63 75 36 26 61 20 66 38 59 7487 26 15 80.48 GLBP [31] 46.05 47.64  74.68 77.06  90.37 89.26 i 41.81 4149 72997478  89.33 88.70 i
. NRLBP [7 32572942  64.88 5546 7042 63.89  73.09 66.80 || 31922935  64.6555.64  70.51 64.05  73.01 66.50
° ° o S gl a9 RN oo\ 28:13 1420 05 29,04 20,1 CGRI-LBP[ [;4] 63.50 62.83  83.09 8231  87.76 82.99  85.16 82.99 || 59.31 6226 72.8271.46  80.63 76.18  77.99 75.56
wise blnS Of d LBP hlStogram H,(SLBP) 38.13 80.51 91.38 9041 38.07 79.90 91.28 89.84 Hi(SLBP) 20262546 7055 64.00 7858 72.01  79.44 7444 || 29262525 7028 6340  78.08 72.57  79.00 73.84
H,(LBPM) 81.74 93.67 95.52 97.06 68.52 87.86 91.51 93.23 Hy(LBPM) 5931 6278  73.80 7241  81.18 7866  81.11 81.18 || 51.06 51.18  64.63 61.41 7431 66.48  72.80 71.39
H,(SLBP_LBPM) 73.00 96.41 97.00 97.76 64.11 93.62 96.09 96.12 H,(SLBP_LBPM) | 5697 59.41  80.89 80.20  88.1586.35 8433 83.38 || 50.3552.06 72.73 67.48  82.5277.52  76.50 73.80
e Second-order SLBP feature ch WO | mm o S wm o | % e mm s BiCL |S8Sg NSRS FREe Dunf | Rifs SenN Reos e
— — 2 s . . . . . . DALY . 2 . . . . . . . . . . . . . . . - P
ccon order cature charac Ho(SLBP_LBPM) 78.96 96.85 98.06 98.28 70.91 95.42 96.29 96.72 Ho(SLBP_LBPM) | 5829 61.19  86.89 87.05  90.22 89.66  85.44 85.30 || 49315208 7634 75.02  84.03 80.74  78.56 78.13
. . SLGP [33] 97.79 06.41 SLGP [33] 84.17 83.82 75.49 73.63
terizes the Sp atial co-occurrence re- MRELBP [25) 17.06 16.30 MRELBP [25] 25.02 24.68 1630 25.14
LETST (14 — i T
. . DRLBP [8] 20.83 6.33 el o B
lationships of LBP codes, and cast DRLT 8 509 17 DRLI? 3
grayscale inversion and image rota-
tion as a row-column shifting prob- TABLE 11 TABLE IV
CLASSIFICATION ACCURACIES (%) ON THE CURET DATABASE CLASSIFICATION ACCURACIES (%) ON THE KTH-TIPS DATABASE
lem r egar dlng a. LBP CO'OCCUIT ence e 1 Linear grayscale-inversion changes Nonlinear grayscale-inversion changes . Linear grayscale-inversion changes Nonlinear grayscale-inversion changes
Deseapiors r=1, P=8 r=2, P=16 =3, P=24 {hree-scale || r=1I, P=8 r=2, P=16 =3, P=24  three-scale Descriptors r=1, P=8 =2, P=16 r=3, P=24 three-scale || r=1, P=8 r=2, P=16 r=3, P=24 {hree-scale
m atriX LBP [1] 31.84 33.54 34010 43.70 32.11 33.39 34,18 4354 LBP [1] 39.25 39.74 4591 4717 38.99 38.14 44.59 46.65
. LTP [17] 16.62 18.49 18.53 44,77 11.64 17.12 22.13 41.67 LTP [17] 28.20 31.35 29.88 54.46 24.59 36.51 38.67 41.67
CLBP [19] 29.63 31.60 32.81 33.70 31.65 33.50 34.28 43.68 CLBP [19] 42.76 40.96 39.35 43.39 44.13 42.45 39.75 43.68
E . LGP [30] 76.71 67.37 69.55 89.65 60.57 62.30 65.18 85.65 LGP [30] 78.57 79.73 80.04 88.12 76.12 75.38 75.59 87.71
h d b GLBP [31] 76.80 86.24 88.38 . 73.19 85.78 87.21 . GLBP [31] 83.42 88.52 88.54 : 81.84 87.55 88.78 .
® Xper lments on t ree ata ASes NRLBP [7] 36.24 63.90 74.38 74.96 36.00 65.79 74.52 75.15 NRLBP [7] 67.90 76.07 79.63 84.85 66.73 75.61 78.98 84.80
. CGRI-LBP [34] 83.76 91.21 93.00 94.84 81.54 89.78 91.96 93.42 CGRI-LBP [34] 89.64 92.85 93.21 95.30 89.54 91.78 91.96 92.68
demonstrate the effectiveness of our Hy(SLBP) 35.70 67.06 80.33 77.29 35.72 66.38 80.00 76.73 Hy(SLBP) 59.49 81.24 87.34 88.90 57.46 31.02 86.90 89.27
H{(LBPM) 74.99 82.98 86.48 91.61 68.16 76.33 81.15 87.73 H{(LBPM) 83.00 89.88 87.39 92.85 £1.92 88.27 84.00 90.37
* (e 0 H1(SLBP_LBPM) 68.91 88.74 91.00 92.30 65.28 86.01 89.48 91.30 Hi(SLBP_LBPM) 83.59 90.66 91.73 94.27 80.98 89.76 90.73 91.95
meth()d fOI' texture ClaSSIflcathn Un- H2(SLBP) 47.28 80.07 84.56 79.28 46.85 79.81 84.39 78.84 Ho(SLBP) 79.66 36.93 89.17 91.20 78.54 %6.86 88 41 90.93
Hy(LBPM) 85.10 88.49 89.67 0342 80.11 83.82 85.60 90.45 Hy(LBPM) 39.00 92.76 90.54 94.02 36.34 90.59 87.74 92.15
d 1 . 1 . 1 Ho(SLBP_LBPM) 7897 91.46 92.85 94.34 76.53 90.02 91.45 93.09 Ho(SLBP_LBPM) 91.00 93.93 94.07 95.44 89.95 92.41 92.46 94.56
er (linear or nonlinear) grayscale- = T S o o
. . . MRELBP [28] 38.39 38.85 MRELBP [28] 39.02 40.24
1nver810n and rotatlon Chan eS LETRIST [14] 43.68 2.30 LETRIST [14] 53.73 12.24
g . DRLBP [8] 41.83 11.29 DRLBP [8] 45.24 18.49
DRLTP [8] 55.56 4.64 DRLTP [8] 55.64 10.00




