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Fig. 1 Sketch of highness calculation by SEM stereo image pairst-
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Fig. 2 JSM-5410LV scanning electron microscope
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Fig. 3 Images with different solid angle after revolution
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Fig.4 Displacement fields under different solid angle
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Fig.5 Contour map constructed by SEM stereo image pairs with different solid angle

3.3 ZHEENERBEIE

H R0 22 TR B, R h= (dycosO—dp) /sin®, Hoh dy F1 dy (00K BE 5 8057 AH 56 J7 B2 10 00 B N kG 3
OGS BT DG T AR DN RS R TR (B R AR R N R R A B O R AR AR L Y
200 P S S e A R IR T R £ R RS L AR R U (SRR AR T 5 URHER P RS B L R £
ARAEE O (B0 RS JE I R g DR ORI E R ARORS R s R AR 0 1B A IOt 2 5 i 4 R I R
JE . — M AE 3°~15°2Z (8], B Y ialE 2 T 6 1 I SRR /N H o 30 29 THDRE A I RO R s 1 4 Pl 5 ) A IR 75
SRR G5 AT — R B2 AR I A5 T e v R I R R ARG B R R s SIAh  N I ERR 2 S R
M) o D P 000 R b G A ) A A R4 AF £ B 0 (B B B2 850 T AN TR
3.4 BIOXREHBEHMITE

AR ORI FH R 0 PR A B A o B A R o IR SRR e R R AR T, ST NGO 5 o Z MR R,
DL KON RUBE A 8, o LA T % 7 A 7 5 RS 3% 1T BT 75 S AR BB A No o SEIR Bl 3k 1 iR, ]
Be N5 0 5 & MU Bt 22 WL 6,

£1 AKFEMEifHOFHNDE o
Tab.1 N(8) and & under different obliquity 0
() 7°

o(pm) 0.9653 1. 9305 3.8610 7.7220 15. 4440 | 30.8880 | 61.7761

N(d) 64576 15309 3445 738 175 42 7

(b 9°

o(pm) 0.9653 1. 9305 3. 8610 7.7220 15. 4440 | 30.8880 | 61.7761

N(o 65870 15471 3470 752 171 42 7

11 6 Al A AR A 0 0 O 77, 9° I o AR B LR G L A3 D 2. 1726, 2. 1783, D/ iR
22, SO P AN I3 2 7 0 8 1 B9 - R SRR A3t D Ol 20175540 T 2 5 3 Z M), NG FOR A BEAY
XL TIE U W 10 5 10 5 — TR A A



%2 EVRSCAF BT W7 1 3 0 A — A R K SO A B D) 123

EW
L=2.1726 H
D=2 17831
24
3.
= —
= 2 =
= =K3
fan 7} —
f=0 Bl
L=l
04
|:|.
20 -16 -12 08 04 00 - T -

20 16 -12 -08 -04 00
log(d id ;)
(a) 7" by ee

log(d fd )

6 IR R X Eoih £ E

Fig. 6 Logarithm curves under different obliquity
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3D Reconstruction and Fractal Dimension
Measurement of a Fracture Surface under SEM

WANG Huai-wen', ZHOU Hong-wei', XIE He-ping"?, ZUO Jian-ping', LI Yan-jie'
(1. Institute of Rock Mechanics and Fractals, China University of Mining and Technology. Beijing 100083, China;
2. Sichuan University, Chengdu 610065, China)

Abstract: Based on the digital speckle correlation method, a 3D reconstruction technique of a surface is
achieved by combining SEM (scanning electron microscope) stereo image pairs with computer vision
theory. The factors that affect result’s precision in this process are discussed. A quantitative analysis
of the obtained 3D surface can be carried out by employing fractal theory. Fractal dimension of the
reconstructed 3D surface is measured by an improved cubic covering method. As an illustration of the
technique, a rock facture surface 3D reconstruction was carried, and contour and the fractal dimension
of the reconstructed 3D surface were obtained. Results indicate that the proposed 3D reconstruction by
combining SEM stereo image pairs with computer vision theory is an effective method to quantitatively
analyze fracture surface. Thus, it will provide an approach to study microscopic fracture mechanism,
fracture progress and fracture characters of materials.

Keywords: SEM; 3D reconstruction; fractal dimension; digital correlation method



