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Abstract ; Gray-level image analysis is important in shale pore structure characterization. To obtain good imaging re-
sult, it is necessary to adjust the brightness and contrast for the different fields of view or different samples when captu-

ring the image. This will bring difference in gray-level distribution, which directly results in the variation of threshold
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value for pores. To solve this problem,the SEM image was taken as an example to analyze the factors that can influence
the grey level of image. The grey level distribution of the uncorrected image is represented by the integrated cumulative
probability distribution of the references,which are based on the density probability distribution extracted from the py-
rites , authigenic quartz ,organic matter and pore in shale. By establishing relations with the standardized image , the cor-
rection can be realized based on the theory of gray level histogram specification. The results show that the grey-level
distributions of the marker assemblage can cover the whole grey-level range of the image. Due to the adoption of the
marker assemblage ,the influence of the shale compositions on the grey level of the image can be eliminated and the
discrepancies in the grey level of image induced by different scanning parameters of brightness and contrast can be
corrected. The effect of image standardization was verified and it can be applied to images scanned under different situ-
ations. The results show that the proposed standardization method can improve the automatic identification of pore and

organic matter by using the same threshold value,which will lay a solid foundation for microscopic image analysis and

provide comparable and reliable data for the quantitative characterization of shale pore structure.
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Table 1 Information of the samples and the corresponding

scanning parameters
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Fig. 1 SEM image of shale and its grey-level distribution for diff-erent compositions and different areas of image (No.3 Sample)
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Fig. 2 Effects of brightness and contrast on grey-level cumulative probability distribution ( No. 1 Sample)
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Fig. 3 Grey-level density probability distribution of the extracted markers (No. 1 Sample)
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Fig. 5 Integrated grey-level cumulative probability distribution and the relationship between the grey value

before and after standardization
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Fig. 7 Grey-level cumulative probability distribution after
standardization for images of No. 1 Sample under
different scanning parameters
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Fig. 8 SEM image before and after standardization and the corresponding pore identification results( No. 6 Sample )
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Table 2 Plane porosity and organic matter content calculated based on standardized images of samples and

images scanned under different conditions

- FLBR AL
) HRLLL AL/ % AR5 /% TR/ % IR 22/%
1 SHARERE 1.26 — 14.70 —
FrifE LT 3.95 213.23 14. 05 4.41
145 Xof LR 25 10%
BB 10% FrifEfb)E 1.20 4.76 14. 65 0.31
FREALTT 0. 66 47. 64 8.07 45.09
1 10%
DRI b E 1.22 3.46 14.92 1.50
2 SR FrifEfb)E 0.47 — 6. 86 —
35 LA 1.09 — 8.37 —
4 S brifEfb)E 1.55 — 6.31 —
5 T brifEfb)E 2.00 — 6.78 —
6 Sk FrifEfb)s 0.79 — 5.68 —
7S bR E 0.81 — 3.87 —
51 8-
4 r /:'
= = 2 °f d
‘Lt\i( 3F =) . _,,---""#y I /
% o ~)=1.475x+0.455 7 ((r)t[ 4+ o #_EL 1=0.498x-0.360 4
=2t - ey @ R=0.5504 o o R=0.858 6
I | e 2k D/E'E,
o
0 05 10 15 2.0 2.5 0 2 8 12 16
7L /% A PR TH AR o Ee%
(a) HILR S TNFLEE (b) PRI H 4 LS TOCH &

Eo BEBGIHSES 3 S50 H

Fig. 9 SEM image before and after standardization and the correspond
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