FH7|W BAME

44H

FE-

£ ol &

o

A
hE CT gatel ®a

Registration of Multiple CT Images Using Principal Axis—based Rigid Body
Transformation
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Abstract - In this paper, the method to register multiple sets of skull CT images to absolute coordinate system is
proposed. Contrary to correspondence paired mapping of previous techniques, four anatomical landmark points, three
coplanar points and one non-coplanar point, compose three principal axes simple and unique for efficient registration by

means of rigid body transformation. Throughout the numerical simulation with added random noises,

the error

performances in terms of different rotation and rounding-off of landmark points, and incorrect localization of anatomical
landmark and target points are quantitatively analyzed to generalize the proposed technique. Experiments using real skull
CT images demonstrate the feasibility for an efficient use in clinical practice.
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Fig. 1 Four points determine three principal axes uniquely.
The imaging and absolute coordinates system are
related by rigid body transformation.
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Fig. 2 The landmark alignment error for different levels of
added random noises.

2

—»—Floating Representation

—eo—integer Representation

LAE [pixel}

05 |

0 1 2 3 4 5
Noise Level [Pixe!]

a8 3 A, HeEdod i 7|FEH 3y 2ext
Fig. 3. The landmark alignment error with respect to floating
and integer representation.

Z A AFAME 471 71EHE TR AL g8 o £4
Fuz, A A& £9 480 MAE F& ¥R Fd 4
£& ot} E7AH Lol Basionol BlEH A # D3}, of
e 4oz FAYgEY BgE AAged UnA 3 71E
A(REAC, LEAC, ANS)® T} o] Be 938 FA HEEF
Basion Z%7F UHA ARt A& LAEE B Ad 5
A Feo g Hu LAE/} 21Y¢dlE T3 1, LAEE
gutE el FeAd (A QAdAM AELs BEFos
2 AL A9 1,2 32 EY F29) sty LAEE 132
2248 el Ayt BA ASel] i HW A 1.49:



RE 2o H4Y ISl distyg w299 1342 W9l
At 53] FAFEY e FUE AFA L g o
AQ Bz (NoiseLeve)/V12 3 4x3t.

CT 344 AARE f2ey 71249 FFe AFA
A¢z Fd5e2, ddF S0l 99 7IFUlEHE A5
A BFz EFdtq XAE BAsia. 2Y 3049 2o
LAEE 4483 Zo) Ed€E #e9 Avld wdsged,
AFEdR 4T & (FTAe] 013) LAE 32 Byt 2
g4y, A LAEE 151 olew, vAAde 1, 2 34 o3
o g LAEE: EF 1 84 239w Sojsto

07

—e— X rotation
—a—Z rotation

[=]
o
[§]

LAE [pixel}

05 -
-0 -8 -6 -4 -2 0 2 4 6 8 10
Rotation Angle [Degree]

O™ 4, 42 J1EH sdof fst 7128 MY ¥
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Fig. 7 3D rendered views and 2D sectional images for pre
and post operative CT data are compared for
subjective evaluation of registration method
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