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Image Recognition Method of Coal and Coal Gangue
Based on Partial Grayscale Compression
Extended Coexistence Matrix
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Abstract: A coal and coal gangue image recognition method based on partial grayscale compression extended
coexistence matrix is presented. Firstly, the 0-255 grayscale images of coal and coal gangue are compressed
partly with the front part grayscale, while the other parts of grayscale are remained the same with the original
grayscale. Then, according to texture analysis theory of gray-level co-occurrence matrix (GLCM), the energy,
entropy, moment of inertia and the correlation coefficient of the coal and coal gangue after compression and ex-
tension-order are calculated,respectively. The experiments are carried out with the test samples of 100 coal im-
ages and 100 coal gangue images, and the performances of the proposed recognition method are demonstrated
with the calculated characteristic parameters. The experimental results indicated that the coal and coal gangue
images can be recognized effectively, and an overall accuracy up to 93.5% is achievable with the proposed ex-

panded-order GLCM method.
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Tab.1 Recognition rate of coal gangue of co-occurrence matrix characteristic parameters of different method

L, L, L, REREI(E/ 0 Wi ¥ME/ % YRR (E/ 0 R PESME/ Y
256 16 — 71.5(80.0/63.0) 73.0(79.0/67.0) 74.0(82.0/66.0) 74.0(85.0/63.0)
256 16 - 71.5(80.0/63.0) 72.0(77.0/67.0) 74.5(81.0/68.0) 74.0(89.0/59.0)
256 16 — 69.5(83.0/56.0) 72.0(81.0/63.0) 74.0(76.0/72.0) 75.0(93.0/57.0)
256 8 16 53.5(59.0/48.0) 61.5(56.0/67.0) 66.0(57.0/75.0) 67.0(71.0/63.0)
256 8 16 56.5(64.0/49.0) 62.5(57.0/68.0) 70.0(81.0/59.0) 67.5(70.0/65.0)
256 8 16 60.5(64.0/57.0) 65.5(56.0/75.0) 74.5(81.0/68.0) 68.5(69.0/68.0)
256 8 32 53.5(59.0/48.0) 61.5(56.0/67.0) 66.0(57.0/75.0) 67.0(71.0/63.0)
256 8 32 60.5(72.0/49.0) 69.5(72.0/67.0) 85.0(91.0/79.0) 85.5(91.0/80.0)
256 8 32 67.0(77.0/57.0) 76.5(79.0/74.0) 86.0(88.0/84.0) 86.5(88.0/85.0)

256 16 32
256 16 32
256 16 32

71.5(80.0/63.0) 73.0(79.0/67.0) 74.0(82.0/66.0) 74.0(85.0/63.0)
74.0(83.0/65.0) 78.0(88.0/68.0) 86.0(88.0/84.0) 86.0(87.0/85.0)
74.5(83.0/66.0) 78.0(89.0/67.0) 86.0(89.0/83.0) 87.0(95.0/79.0)

128 8 73.0(80.0/66.0) 75.5(73.0/83.0) 78.0(73.0/83.0) 78.0(90.0/66.0)
128 8 16 72.5(79.0/66.0) 75.0(85.0/65.0) 77.5(74.0/81.0) 76.5(84.0/69.0)
128 8 16 69.5(78.0/61.0) 72.5(81.0/64.0) 77.0(75.0/79.0) 76.0(86.0/66.0)
128 8 32 73.0(80.0/66.0) 75.5(84.0/67.0) 78.0(73.0/83.0) 78.0(90.0/66.0)
128 8 32 76.0(84.0/68.0) 81.0(88.0/74.0) 86.0(88.0/84.0) 85.5(87.0/84.0)
128 8 32 75.0(80.0/70.0) 81.0(80.0/82.0) 86.0(89.0/83.0) 86.5(94.0/79.0)

128 16 32
128 16 32
128 16 32
64 8 16
64 8 16
64 8 32
64 8 32
64 16 32
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Tab. 2 Overall optimum recognition rate of coal gangue with different methods

71.5(74.0/69.0) 74.0(76.0/72.0) 78.0(73.0/83.0) 78.5(93.0/64.0)
74.5(78.0/71.0) 80.0(88.0/72.0) 86.0(86.0/86.0) 87.0(95.0/79.0)
82.5(69.0/96.0) 87.5(80.0/95.0) 85.5(94.0/77.0) 85.5(86.0/85.0)
92.5(96.0/89.0) 93.0(97.0/89.0) 92.5(97.0/88.0) 89.5(95.0/84.0)
93.0(94.0/92.0) 92.5(95.0/90. 0) 91.0(80.0/92.0) 90.5(95.0/86. 0)
92.5(96.0/89.0) 93.0(97.0/89.0) 92.5(97.0/88.0) 89.5(95.0/84.0)
92.0(93.0/92.0) 92.5(96.0/89.0) 85.0(93.0/77.0) 84.5(82.0/87.0)
93.0(93.0/93.0) 93.5(95.0/92.0) 91.0(93.0/89.0) 89.0(97.0/81.0)
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Tab. 3 Recognition rate of coal gangue of co-occurrence matrix characteristic parameters of different method

L. L, Ly u o CREEIGMED / %% o CRIMED / % o USRI /% p, CRHSEMEXIED / 26
256 6 — 8 65.0(60.0/70.0) 66.5(67.0/66.0) 78.0(76.0/80.0) 72.5(82.0/63.0)
256 16 32 8 74.0(79.0/69.0) 80.5(84.0/77.0) 91.0(94.0/88.0) 90. 5(90.0/91.0)
64 16 32 1 94, 5(95.0/94.0) 95.0(95.0/95.0) 91.0(91.0/91.0) 89.5(95.0/84.0)
2569 16 - 1 66.5(64.0/69.0) 68.0(58.0/78.0) 75.0(72.0/78.0) 72.0(83.0/61.0)
1280 16 32 4 70.0(66.0/74.0) 78.5(85.0/72.0) 90. 0(89.0/91.0) 90.5(91.0/90.0)
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