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A Comparison of Global Feature Extraction Technologies
and Their Performance for Image Identification

+

Won-Keun Yangf, Ayoung Cho”, Dong-Seok JeongH

ABSTRACT

While the circulation of images become active, various requirements to manage increasing database
are raised. The content-based technology is one of methods to satisfy these requirements. The image
is represented by feature vectors extracted by various methods in the content-based technology. The
global feature method insures fast matching speed because the feature vector extracted by the global
feature method is formed into a standard shape. The global feature extraction methods are classified
into two categories, the spatial feature extraction and statistical feature extraction. And each group is
divided by what kind of information is used, color feature or gray scale feature. In this paper, we introduce
various global feature extraction technologies and compare their performance by accuracy, recall-
precision graph, ANMRR, feature vector size and matching time. According to the experiments, the spatial
features show good performance in non-geometrical modifications, and the extraction technologies that
use color and histogram feature show the best performance.
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addGaussian{4) 99.99 99.99 100.00 100.00 99.99
addGaussian{(®) 99.99 99.98 99.98 99.99 99.97
addGaussian(12) 99.98 99.97 99.96 99,95 99.97
blur3=3 100.00 99,98 99.99 100.00 100.00
blurbxb 100.00 99.97 99.99 100.00 100.00
blur?x7 100.00 99.98 99.99 99,98 100.00
bright10 99.95 100.00 99.96 99.99 80.71
bright20 99.89 99.98 99.76 99.97 2350
bright25 90.82 99.97 9961 99.95 12.50
color_reduction8 99.99 99.95 99.98 99.94 9991
color_reductionl6 99.98 100.00 99.95 100.00 99.84
compress_qf80 100.00 100.00 100.00 100.00 100.00
compress_qf60 100.00 100.00 99.98 100.00 100.00
compress_qf30 99.98 99.98 99.97 99.96 100.00
monochrome 100.00 100.00 99.99 100.00 50.92
autolevel 99.99 100.00 99.99 100.00 87.78
scalel0 99.97 100.00 100.00 100.00 100.00
scale30 99.97 100.00 99.98 99.99 100.00
scaleb 99.97 99.97 99.98 99.99 100.00
flip 100.00 99.97 2.84 100.00 99.97
simple_rot90 0.32 99.97 0.08 100.00 59.05
simple_rot180 99.96 99.95 0.48 99.99 100.00
simple_rot270 0.31 99.97 0.08 99.99 59.09
crop90 3147 22.72 89.93 1.38 71.52
crop?? 055 0.31 12.01 0.24 9.59
crop60 0.13 0.12 0.88 0.09 1.48
perspectived 56.04 8.58 86.61 271 63.99
perspectivet 13.92 2.83 4894 1.62 3162
perspectivelQ 752 141 6.19 0.49 9.64
size_reduction{casel) 99.98 24.82 99.99 20.93 100.00
size_reduction{case3) 99.99 12.33 99.98 14.31 100.00
skew4 99,58 99.30 99.85 99.44 99.95
skew6 97.50 36.50 99.54 89.91 99.89
skew 10 7358 48.48 97.96 48.99 99.47
otl0 9.82 1.05 80.92 99.98 99,93
rot25 0.29 0.47 259 99.96 99.34
rotdb 0.17 0.28 0.27 99.95 90.17
trans10 0.53 0.54 245 0.15 6.99
trans20 0.24 0.24 0.21 0.13 1.87
trans30 0.15 0.16 013 0.09 1.01
combination_95_80 93.89 85.70 99.10 12.92 98.95
combination_90_65 33.04 22.74 90.74 1.46 7161
combination 84,50 4.11 3.45 46.95 0.42 29.65
Average 65.64 63.30 69.02 67.32 73.60
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Jim
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B A%

A9 4%

ik EBI[10] | THI(11] | EH[12] | zMI15] | CHI17] | Cv[18] | CS[19] | BMI20] | STI21]
addGaussian{4) 55.01 83.37 99.99 99.96 99.88 99.79 69.11 12.31 99.43
addGaussian(8) 6.86 5373 99,98 99.76 98.25 9754 3820 241 93.73
addGaussian{12) 1.27 27.99 99.97 99.27 92.72 9230 | 1255 0.92 97.23
blur3x3 8.21 81.84 99.99 98.28 99.59 99.23 98.67 1.87 100.00
blurbx5 244 65.35 99.97 96.32 98.90 98.71 96.01 1.13 100.00
blur7x7 0.84 52.36 99.87 9362 98.20 97.80 90.73 0.89 100.00
bright10 7171 93.99 99.98 50.35 8257 33.88 93.59 9731 95.92
bright20 32.07 96.38 99.65 11.73 34.86 4394 89.39 91.36 79.31
bright25 22.22 9473 99.37 562 19.32 29.55 78.39 86.72 68.38
color_reduction8 2.74 29.86 99.99 96.35 41.28 70.43 0.71 041 7891
color_reductionl6 93.33 99.29 | 10000 | 97.25 100.00 | 98.89 99.18 397 99.48
compress_qf80 97.73 99.34 | 100.00 | 99.97 100.00 | 9995 99.99 9952 | 100.00
compress_qf60 93.44 99.71 100.00 | 99.96 99.98 99.85 99.96 70.50 99.81
compress_qf30 72.28 99.10 99.97 99.93 99.87 99.59 99.55 16.25 98.37
monochrome 89.35 91.72 99.93 100.00 10.67 1.19 0.08 10.45 0.34
autolevel 80.80 96.45 99.13 82.72 7745 74.78 69.27 78.98 74.74
scalel0 63.24 9751 100.00 | 99.89 99.96 99.79 99.98 88.84 | 100.00
scale30 9.28 64.05 | 10000 | 99.77 99.96 99.64 99.81 72.04 | 100.00
scaleb0 0.69 1687 | 10000 | 99.35 99.96 99.43 99.87 7.56 100.00
flip 99.65 3.89 20.79 99.92 100.00 | 99.96 99.99 99.98 | 100.00
simple_rot90 47.10 0.13 047 34.24 96.64 97.06 98.97 82.27 99.80
simple_rot180 99.32 0.02 343 99.85 100.00 | 9991 99.98 9998 | 100.00
simple_rot270 46.62 0.10 0.52 34.51 96.65 97.31 98.95 832.07 99.85
crop90 51.33 64.07 88.74 69.29 99.13 99.00 99.69 97.71 99.77
crop77 12.32 11.45 4831 11.14 84.90 90.33 96.42 34.70 99.00
crop60 2.92 0.56 8.90 1.64 4813 53.37 75.04 52.84 80.28
perspectived 4253 76.86 89.01 76.99 99.66 99.38 99.84 36.99 99.95
perspectivet 28.98 62.30 83.40 4485 98.91 99.01 99.66 28.46 99.80
perspectivelQ 12.59 21.31 57.67 12.79 9245 96.51 98.28 20.45 99.40
size_reduction{casel) 40.80 95.56 81.98 99.98 100.00 99.62 97.94 81.42 9941
size_reduction{(case3) 25.21 76.84 69.39 99.97 100.00 | 99.58 98.38 69.34 84.39
skew4 83.32 90.96 R15 99.79 99.99 99.72 99.99 9842 | 100.00
skew 80.75 87.22 96.86 99.65 99.99 99.63 99.98 98.41 100.00
skew10 72,23 80.12 9493 96.43 99.96 99.57 99.94 93.14 | 100.00
rotl0 22.58 66.89 81.28 96.57 99.90 99.21 99.92 2233 | 100.00
rot25 9.85 12.46 10.52 51.99 99.55 9757 99.58 17.31 99.95
rotdh 6.53 1.06 1.17 25.60 93.835 93.87 99.30 13.14 99.87
trans10 1741 15.68 56.62 10.79 95.29 96.89 98.54 86.29 99.59
trans20 4.33 1.79 453 1.93 62.69 76.43 86.54 65.74 95.94
trans30 2.22 0.73 154 091 3338 50.19 62.11 35.30 66.74
combination_95_80 20.26 58.84 92.45 96.12 99.80 99.35 99.84 95.18 99.97
combination_90_65 175 12.23 8787 /| 6653 98.84 98.55 98.96 47.17 99.78
combination_84_50 0.37 1.82 76.93 30.20 95.10 95.89 98.04 6,30 99.53
Average 38.13 5356 | 73.33 | 69.58 8728 | 88.93 | 87.11 | 52.65 | 93.34
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