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Reconstruction of digital core and analysis of pore parameters
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Abstract: Digital core image analysis technique is utilized in the core physical study in order to solve
the problems such as time-consuming and difficult to reproduce of the core physical properties
experiments. Taking the two-dimensional(2D) slices of the core as the training images, a three-
dimensional(3D) image is reconstructed by the simulated annealing algorithm. A 2D image sequence of the
same series is acquired by Computed Tomography(CT) technique. The pore structures are extracted from
these two sets of images. Pore-throat sizes and their distribution are calculated by maximal balls model. By
comparing the results with that of the mercury intrusion method experiments, distinctions and reasons
between the current digital core analysis technique and traditional core physical properties experiments
are analyzed. Results show that the large pores could be depicted in 2D slices and CT images. However,
the core physical properties experiments are able to measure the size of micro pores, while the digital core
reconstruction method could not due to the limitations of imaging equipments.
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Fig.4 Statistical function curves of reconstruction and training image
4 TR GIIGEGG TR L
1.4 RRIRKE

AT A0 4 S =G G, 0 TR O ALBR SR, 75 B PR ICAL B 2 ) 1 45 A g B B e R Bk
R R LB A DA A A 8T DAL P B O R AR R — BRI INER AR, R BR T 4 ik 1)
HAO, AR T Z i R oK N UTER o 8 D BT A AL AL, R LB i B R N DIER Bl BBR IR ER, AL
B () Pl T TR R A A BR T 4 BROBE R BT B X IB EE A  S S e 1 L T A A
AR % ) BE Al oF LB -5 0k T AT R 23, AR T e R Bk O FL B S A, R A /N BR O W B AT, LT 2 ] Y
Foe—BRAE g oy Fa Bk, A e BRI 0 o FLBR 5 W o FLIR I r &5 S, Gl TH S R B R R A DT BR R AR, T LA F
FLBR/N A SFE AL LE | F LB R AR S S8 %R BAR S E AT W25 S0k [4,9]

2 LIGEE

FUA SRR B T5 1%, W 240 DA BTS2, W3R TR LR E5E, i TXCRERFRETR, 70X 25
2 HTIER .

2.1 3LI§1

2.1.1 BB 53 b

Bl 1(a)e — kIR R ER, BURK/AINE 1290x972 %K, MK 1.09 pm/pixel, X% 5K EG 1T (8 b ik
B, AT B AL S [ B o A RS A B 1(0) TR o LR 1(b) A 2R G, FIJHBIHLR SRR S A, "I98 =4k
%, BIE 3, ZEB KN 128x128x128 183, MK N 8.28 um/pixel. FJ B K BRAFE Y 43 51 % 3 2 5K 1% 1F
T HL0E RSFiHa, BRI R maER 1 iR,

XF g AT CT 4, AT 3R A5 7 51 BRI 18] 2 iR o B8R 980 MR ER L 98 1 013 ME R, i K BE 3.41 pm/pixel.
SERMVEEE CT HHl, L3RG 990 sk % . RATY 1.2.2 AR LT HAL B, I L BR P50 G Rk R % 2%
&Ry, 1533 800 7k 4t —(H MR, AW T — DK I E R 800 MEE Lt 512x106 MAR finy =4E ik, B
Je N 800 7 G v ity e By 1] BE PR 10 SRR 1 5K IEIS, 3k 80 sk 4R EIMR , 7E 4V 1H N #EAT FLIGE R 4y 5 S 40T



% 5 1

REBEE . HFELEESILESH SN

791

B, XTSRS, IR 4R AT AR . bR
iR MIIESREIFIAER 1 H
1 5 RGO A e R

s ELIRORE = A P 5 A A B B KBRS R v

Tablel Results of computer image analysis in experiment 1
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porosity/% average pore radius/pm average throat diameter/pum pore throat ratio
slice image 13.57 12.95 12.34 323
reconstruction result 13.57 15.94 16.06 3.39
2D CT image 11.90 27.59 28.05 3.37
3D CT image 11.42 2091 20.03 4.31
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Fig.5 Histogram of the pore radius in experiment 1
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Table3 Results of computer image analysis in experiment 2
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porosity/% average pore radius/um average throat diameter/um pore throat ratio
slice images 13.78 24.92 2533 3.74
reconstruction result 13.78 20.90 12.37 3.41
2D CT images 12.62 25.82 25.42 3.36
3D CT images 11.42 22.25 24.13 4.12
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