EREWHSE $£25% F6H 20105128
460 Journal of Medical Biomechanics, Vol. 25 No.6, Dec. 2010

3ES RS 11004-7220(2010) 06-0460-05

BEFwmiE XEEEHN CT HIERN2D/3D BEES

, ROEN, RZAY, MY, RERT, BRSR, AwaT, FEK
(RETERRIAE a. ERNDE2E B2 A (AR 0T 5 ) 9505, T M 5105155
b. AR B QAL B A 9%, S 510515)

BE: BW BVETRITHAM(CUDA) T LURIE X LG & CT FR 50 8 BERIRAY 2D/3D BLHE RS, 7
BT RETERE s RIEABAREWDTTE. FE BEEMAKIEAREERRE X LEGR &R E; 1
KEET CUDA 3RLFI Y4k BR R 15 A8 R R (R S R, DU SC A BR O AH U BE T3 2D/3D BLiEB 4G
)G U =SB0 ER U RS 8 A 8RS 3D/3D Wik, DLBGIE 2D/3D FLiEss R, SR LinARKAEE
BT RLAESL Y 6 A W RCFIRES B/ T | mm, e/ T 1°, £5iE 36 2D/3D FEAERSEA B T a2 skl
R ZOR , AT MR A BT ST 2 s 18 BB AR R R R S B P B

KR KBRECHE; CT 3 & HHERE; i

HFESES: R318.01 SCERERAERD: A

2D/3D registration system based on single X-ray image and CT
data

JIAO Pei-feng®, QIN An°, ZHAO Wei-dong®, OUYANG Jun®, ZHANG Mei-chao?,
FAN Ji-hong®, ZHONG Shi-zhen®, LI Jian-yi®( a. The Biomechanics Laboratory, Department of Hu-

man Anatomy, School of Basic Medical Science; b. Key Laboratory for Medical Image Processing of Guang-

dong Province, Southern Medical University, Guangzhou 510515, China)

Abstract: Objective To build a 2D/3D registration system based on the compute unified device architecture
(CUDA) frame with single X-ray image and CT data of knee joints and apply it in the research of knee motion and
stability of implanted prosthesis. Method The digital radiography( DR) equipment used in the study was calibra-
ted by the Zhang zhengyou Calibration Method, and then digitally rendered radiographs( DRR) images were gen-
erated in the CUDA frame with light-tracing algorithm, and the best 2D/3D registration parameters were calculated
with a similarity operator of cross correlation; finally, the results were evaluated by using the method of 3D/3D
registration with data obtained from a 3D laser scanner. Results With knee specimen X-ray images and CT da-
ta, in 6 degrees of freedom, the average errors of transform were below 1 mm, and those of rotation were below
1°. Conclusions The 2D/3D registration system can meet the precision requirement of motion detection and be
used to study the knee motion and prosthesis location.

Key words : Image registration; CT scans; Compute unified device architecture( CUDA) ; Calibration
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Fig.1 Method flow chart of 2D/3D medical image registration
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Fig.2 Calibration board and its X-ray image
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Fig.3 X-ray image and point cloud of the specimen
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