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Study on Stereo Matching Technique for Digital Radiography Images

FU Li-qin, HAN Yan

(Key Laboratory of Instrumentation Science & Dynamic Measurement ( North University of China) , Ministry of Education, Taiyuan 030051)

Abstract The 3D information of an object can not be obtained using the conventional computed tomography when the object
is notfit for rotating scan in digital radiography (DR) inspection. So, stereo vision is a better solution. Stereo matching is an
important research area in stereovision. Although stereo matching research has progressed remarkably, the studies are mostly
aiming at reflection imaging field, such as visible light, and transmission imaging field, such as X-ray. For the dissimilarity of
imaging principle, the stereo matching technique of transmission images is different from that of reflection images. In the
paper, the stereo matching technique for X-ray images are studied in detail. Edge is advised to be used as matching primitive.

According to the characters of X-ray images, the constraints of stereo matching are set up. The reasons of matching uncertainty

« i

are analyzed. Finally, the “coarse-to-fine” strategy is suggested and the constraint from multi-view images is used to

implement fine matching. Finally, to validate the technique, digital radiography system with intensifier is used to imaging for
a standard sample. The experimental results show that the technique is feasible.

Keywords stereo matching, matching primitive, constraint, uncertainty
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Fig. 1 The principle of radiography projection
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Fig. 2 The invariance of projection order

for points in same depth
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Fig. 3 The projection of points in the plane vertical to ray source
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Fig. 4 The projection of points in difference depth

4.3 REESEMENLEREME

1T 8508 AR B K AN REA SR W 1R 2 i) 2
— LR O IR A B I, KR (E N BE A O DE
BT E e . XRETE AT A G LR, HBE LI
REAEAE Sy FEVC C T 1 , 336 AL 45 Ml — X 17 i 9 3 Mty
KT IRHE

5P 24 TR0 1) JoX A6 AT 453 o 9 F 3R 119 S A DL
Pie AR A5 AR IR A, R 38 2 B T 5 T Y D C 3R

W A7 R AR
5 [CE KRR

5.1 HEINBHRSLEX

SR VE T5E 5 I 9 PR 2 458 A0 TR AR B 1 00 2 114
SE S R PG UG TE AR A A AR 4 ) DG TC 550k 4 T HLAE
LA DT G A B A S ep = AT — A AR SR X
55 £ PR 9 S AR E IS T 3 0 L H A7 7 B AN Tl
P BT T R EDRS B PR DE LI

HLVERC A H A28 R e BB S e R L
AR MEDT IC A AR o T8 G S RIS E AR A A X K P B2
Bl e AR IUSLARAG X IR, AR 0 1 28 249 54, AT S50 DC T
(14 48 R DX I T AL S AP D 1l B 1 2 X5 AR, A
S8 R, I A B JRE B S 2R Bt 2 A R
SE PR AT — B 0 25 38 T, DLE — 28 46 /N X A
(1 18 2 X3

S HIRVERC Z S5 , i T SL ARG h i B — A>3
G a5, A — Mok B VE IEC 4 5 22 %8 Bz, DY A A
HVCEC 2 SCHEFIRCRIME . RS D IC i B Y st 2 MO
L J5C T 45 31 14 4o 15 D JE i 4 v e 1 P — B 0T RV A
5.2 FEUCEHY AN
5.2, 1 ARGAN 25 B E A/ v DU

AW J5 1 (X i) SJ AL 2, il 2
WBCR BB R, S LB R A 5=
E7/BEN RN R0 NAPSEPAT. VS Gy N 0D VN NS

P, B S2 I L Y J5 1a) AH SR A 6 N TR s E) Y
J5 T AR AR A TED , T AT A A R I i AL % Sk . A B
TEST ARG b R R 25 TR MR S S B S B, Y
i) AR AR A A, A 22 80 BE 0V Y R B8/ HE SR 1k
5.2.2  [A 24 S 22 0 i 40 e v )

I HE T2 22 5 S Y 2 5RO 2K T B xRz
MIATE., ZHMEW T, b TEAR B #&
S MR L TR — AN AR B S 25, EATTR R T
ARSI THT 1 % 253 A0 1 R, TR ol 4 408 T 45 1 7 DG
Je, 00 A5 380 1Y [) 24 a5 18 PR 2 A8 At 1 2 R R
WES s, S,,S,,S; 43l R 3 Yt i 5 2 U5
X T YRR E e, ,e,, e, 7326 3 IR
N F 52 G T 1 TR 44 8 (B A R Y A b 08 4 44
M7ih% i) B E, Ey 771K IRE e e, e, XN
YA RE L, kT LA S LE, VE,  E; IR
JE R B .

Besg i

5 Z AN BT R 4 s 2% B 2L
Fig. 5 The disparity continuity of homonymy points in

multi-view stereo vision
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Fig. 6  Stereo images
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