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http://www.image.med.osaka-u.ac.jp/member/yoshi/
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(Registration)

(Registration)
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(Registration)
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(Registration)

* AR (Augmented Reality)
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(Rigid registration)

(Nonrigid registration)

(Rigid registration)
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0x, Oy , 6z

X,z
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f(R,t)= i\xi —(Rx;+t)” —min

fRY)
Rt

-~ X
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f(R,t)= 23:|xi —(Rx;+t)” —min

fRY)
Rt
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N
f (R =[x —(Rx;+t) —min
i=1 s

X, X
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tSs
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f(R,t) =ZN:|xi —(RX+t)" = min

X, X

S

RS
tSs

18



f(R,t)= ZN:\xi —(RX+t)" = min

X X S
RS
tsS
Xi
N 2
f(R,t)=>_|x; — (RX;+t)” —>min
i=1
X X S
Iterative Closest Point (ICP)
registration algorithm
X;
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, Local minimum

y = (2x+1)?

)2

, Local minimum
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. , Local minimum

ﬁ"#f:ﬁlﬁbf:ﬂﬂi—‘—&

- (Bias) (Systematic Error)
— (Random Error)

alibration




- (Random Error)

(Fitzpatrick et al. IEEE-TMI 1998)

— FLE (Fiducial Localization Error)
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i (Fitzpatrick et al. IEEE-TMI 1998)

— FRE (Fiducial Registration Error)

™ FRE
O FLE FRE
Os..
FLE
O
i (Fitzpatrick et al. IEEE-TMI 1998)

— TRE (Target Registration Error)

\:"Q " TRE
o
P §

TRE

'y

.
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i (Fitzpatrick et al. IEEE-TMI 1998)

— TRE (Target Registration Error)

TRE
',-""“"QFLE
° (Fitzpatrick et al. IEEE-TMI 1998)

— TRE (Target Registration Error)

TRE
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(Fitzpatrick et al. IEEE-TMI 1998)

— TRE (Target Registration Error)

TRE
\@_QFLE TRE
A =
)
P BN
T
- & FLE
2

(Fitzpatrick et al. IEEE-TMI 1998)

— TRE (Target Registration Error)

e TRE
\@%/’Q
! TRE

¢ FLE

TRE




TRE (Target Registration Error)

FLE TRE

TRE (Target Registration Error)

FLE TRE

FLE

D

TRE
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(Homogeneous coordinates)

t 3x<3 R
4><4 T
Rl Xo+t1 X’o Tl
R, (Ry x+t;) +t, X, T, T,

R3(R, (Ryx,+ty) +t,) +t; X T T, Ty

P 4x<3
X, T, T,T; P
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(Calibration)

T
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ZCT

0“ 3
-
4
T

Xer = Xl T1T2T3T4

X =

) TRE ¢

X+&=X(T, +0,)(T, +6,)(T; +6,)(T, +9,)

) TRE €
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* AR (Augmented Reality)

2eam-
cam-tbl Zj"ump
Kjump ‘ |
I|mage I image =X jump T1T2T3 P

29



