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Fig. 1 Principle of bi—planar positioning method
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Fig. 2 Diagram of 2D registration
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Fig. 3 Simulation of bi—planar positioning method
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Fig. 4 Diagram of 4x4 rectangular configuration
with 50 mm each length

211 ERHBEXMEMBENIN

WEE FRic S I HE BT A I ML 45 1934 K s=50 mm,
W2 T AH AT HLIRJEE d=90 mm AH B 4w K 0CED M 2 7
W LA, W RES) ; B2 hni0 S 8 H 735108 2x2 .3%3
4x4 5%5.6%6 . 7x7 F18x8, N s & B AEARIC S LT s
1E FJ7, %R M (25 mm, 25 mm,-200 mm) ., R ITHRIRZE
RMSE i s 2 45 T A EAE A I 22, A8 i

n

RMSE = \/Z(x, —xm,_(,elﬂ.)z/n (3)

S 2 AR R BB, e LA
O3 vy 2 A BRJT EA RMSE | SR 45 3 SR 22 RM-
SE..

RMSE,.= |[RMSE’ + RMSE’ + RMSE’ (4)
E S 451 T RMSE Ffibnic s 80 H N AR L, /T AR id A
WL e SRR EBUN, Hoo oy 2 05 10 _E R iR 22 Y 7R I
o FRIC ST 2x2 36 3 4x4, R 2 U FRAR , H R iR
R s N Axa B 2 7xT iR 2Z AN RS, W A/ o
Bifi 5 bric S B H N R, X (2) i M AR R,
B 6 Fin . L, TRE (/N 22 NYERA M Y REEA
Wi P 55

B 58

RMSE/mm

2x2 3x3 4x4 5%5 6%6 77 8x8
#H

El5 RMSERsHRZ=EBNENLER
Fig. 5 Influence of fiducials number on RMSE
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Fig. 6 Influence of fiducials number on M;
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Fig. 7 Influence of fiducials” intervals on RMSE
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Fig. 8 Influence of fiducials” intervals on Mg
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Fig. 10 Diagram of different configuration
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Table 1 Mean RMSEs of three configurations
RMSE/mm
z/mm —
DR =S VU A TRPUIE
-100 2.4600 1.2355 1.1912
-150 1.7918 1.1828 1.1134
=200 5.1505 2.9052 2.7501
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Fig. 11  Error of different configurations
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Influence of fiducials configuration on the targeting error in the

computer—aided orthopaedic surgery

LI Qin, PENG Yuanzhuo, LIU Wenyong

School of Biological Science and Medical Engineering, Beihang University, Beijing 100191, China

Abstract The registration is a critical step in the computer assisted orthopaedic surgery (CAOS). The accuracy of the registration directly

affects the effect of the navigation. In this paper, the influence of the fiducials configuration on the accuracy of the bi-planar method widely

applied in the fluoroscopy—based navigation is investigated through theoretical analysis and computer simulation. The error distribution

characteristics under the influence of the factors such as the distance between the fiducials and the number of the fiducials are obtained.

The results indicate that increasing the number and spacing of the fiducials can reduce the positioning error. The configuration of the 5—

point quadrangle yields a smaller error than the configurations of 4-point rectangles and 4-points triangles. This research provides a

reference for the fiducials configuration selection to improve the registration accuracy in the CAOS.

Keywords configuration of fiducials; space registration; error analysis; computer assisted orthopaedic surgery
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