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Optimization of Soil Pore Quantitative Expression Based on
Computed Tomography Scanning Technology

ZHAO Yue HAN Qiaoling ZHAO Yandong
(School of Technology, Beijing Forestry University, Betjing 100083, China)

Abstract; In recent years, image processing software was wisely applied to identify and analyze pore
structure. However, these softwares, such as Photoshop and Image J, did not take into account the
complexity of the internal material in the soil and the irregularity of pore structure, and they caused low
pore segmentation precision. In order to solve the problem, a pore quantitative method based on the
characteristics of soil computed tomography ( CT) image was proposed. This method mainly included
image processing and quantification analysis. Firstly, the adaptive median filtering algorithm was adopted
to remove the effect of image noise on the edge of pore. Then, the method of iterative optimal threshold
and canny edge detection was used to identify the pore structure in the soil and the contour line of the
pore. Secondly, soil pore structure had evident spatial characteristics, which included soil porosity, pore
number, pore radius, spore size distribution, circularity, fractal dimension, and so on. These pore
geometry indicators were calculated by using the mathematical statistics method, and they could reveal the
complexity and irregularity of pore structure. These geometry indicators were useful for realizing the
quantitative analysis of the soil porosity. Finally, the method was applied to the soil under freeze-thaw
cycle. The results showed that the method can accurately locate the pore profile, and segment the pore
structure effectively. Furthermore, the effect of freezing and thawing cycles on the soil structure was
revealed by quantifying the geometrical parameters of various soil pores, thus it proved the effectiveness of
the method and laied foundation for quantification of soil pore geometry and spatial characteristics.

Key words: soil computed tomography image ; pore structure; image processing technology; quantitation

of pore

Wk H . 2017 -01—12 &1 Hi. 2017 —02 — 14

EETUE o B A BHBF AL % %% 5 ( BLX2015 —36) i[5 5 [ 4R B2 36 4 7 4F 3 4591 H (41501283)

VR BA B F] (1986—) , 0, WEUT, 11 , 3 B0 A S0 {4 b 3 15 K550 U3 46 BF 5, E-mail: zhaoyue0609.@ 126. com

BIEVEE  BIEAR (1965—) 4, SR, It A S0 , 3 3 I o4 2 45 £ 80 A 00 5 45 B 9C , E-mail: yandongzh@ bifu. edu. cn



5510

BB S FET CT SR HOR 8 1 AL g B Rk 253

51

3 AL R A8 1 R URL 2 () | AT SR A 2 ) s A
RIENI B, LIRSS EIEFLBEH KN E
JURIEAS  HARE S 8 T LK R e R ) 515 =
AE 1, X 3K o3 R0 SR 53 1T B S5 A A AR 7 AR R
Y R, %) R LBR A M AT B AT, R
MARAS F AR 4 B AR 45 4 i 0 ST 4R

CT HARMBE AR AR EAT R A LR T
BV LB HR S A E 0 T . H
H, WF 983 32 2R AR Ak 320 8 1 1 33 L B 45
R, ISR [9 - 11 ] A5 CT HLECE ) BE
2 BB AL PRER A 3R A A AL BR A5 48, SCHR [ 12 - 14 ]
K HI Image J FI Photoshop #5452 8 -3 CT E{& 1Y
“AEAL SRR ALBR A R . Horh, BE AR R AL BEER
PR AR LT BT X A B RO AR R AR AL BT 3E
FH R HL AT A 32 3 3 1% g k5 i 2 e P A4 Ak B
A FE R X E R AT R A AR ZE SR EMR, 5L
BEARA RSN, T A CT &R L B A /N A B0
(LR Z HZ oK) , 5 A Y B %) K B 25 7 o 3
N B2 G SRR, 1Y) 5 W) AL GO Tm) X3 1 R
EAS 2 R, R FH LA TR Ak R 52 B+ 4 CT
P4 e L B K 1 R B B M 2, 25 5 A 1R
SR A DX 8 ) L B 45 4, 5 350 AL Bt 4 I R R
Gy VG A S 00 45 R T0 TR B S WL R M
AN i B2 L Bt 15 A0 B 5 72 A AN AT 3 4 19 52 1)

Ry fif DR b AR R B AR SCORE 8 i R 4 A 5 S
EC B T TR ATE 5, BRI 0 EAR A BT B A
e CT BB R I, I 2455 FLBR A LR 70 P 4R %L
S b AR At — BB 6T 13 CT R LB &= 1k
Tk O A X 4 CT G S LB Al /)N | 3% i
PEAR 5 75 54 [ AH ) o1 22 ¢ A — B e A 58 AL Bt 4
1) v 25K 0 5,0 R b AL B Y i AL F 5 25 R
FEfilt o A B E T 5 5 0 A AT, DA R R G B 4
R X4 dE A FLBR AR 25 R i, 4R )
T TG 200 FL B 235 4 7= A 1 5 )

1 FLRELRSR

R BE L CT B9 3R UL BRI LA 450 4iE 0 43
TR 2 0 RO SE R, Hy T AR X TR R 9 S U
P AN 1 OO TG 15 B FL B A A 2805 . 5 T LR
U 48 CT &% 75 3R U A% B 5 72 rh 5 52 31 e 75
P54 T 40, 6 v B HE T T LB 45 4 /i Ak BF
F2U o DR A B S AL P 45 b B R R XS CT
QIR 2 135 JE F) A7 2 0 1530 A 52 6 5 5% o

[iE/=

I

T BRI AR SCPE Y — R AT X £ 4 CT
B SLBR AL R 58, LATR AR R AL B LA 45
AR EE S N 2 )R 1 ZR N R CT MZR AL
HE ST AR AR R CT R, X R
FLBA RS BRI 4R 5 LU, BE 0 £ 38 CT B AR
PEAT AR L A A B B T A O R (E R B Lk A
HEB{E A Canny 3 G5 I 45 5935 52 BL, M A 31 )
TR A5 ) 3 AR IR, Ry e 2 AL B AL
TR BERE A Bl o 2B 2 RO LIS B R,
F2s FRBCA G 7 153005 AL B R LB
FU IR 8 0 2 B 55 45 b, 58 IO 3 AL B )
ot . PIEEZ BB PR, AT L 5 A SR S
HRAEN AN WAL FR,

CTHZ 8%

EAVA

CTIE & Titab 3 THECTIE R 405

CTE 4 b H

| Dot e o]

—fEAEE

[
]

| Cemen—{vmn] |

FLB AL ST

Bl 1 fLBE L R AR

Fig. 1  Flow chart of pore quantitative system
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