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Standard pattern Normal distribution Input pattern

� � �Eq.(2)

so = (so1, so2,· · ·, soi,· · ·, som)T

Eq.(28)

g = (g1, g2,· · ·, gk0 ,· · ·, gn, 0,· · ·, 0)T

Eq.(2)

xo = (xo1, xo2,· · ·, xoi,· · ·, xom)T

� �� �
k0 =1+

2(n−1)
(nj−1)

·|i−j|
Eq.(29)

sog(j) =
m∑

i=1

gk0 · soi

Eq.(29)
xog(j) =

m∑
i=1

gk0 · xoi

(j =1,2,3,· · ·,m)

� �
Eq.(27)

cos(dA) =

m∑
j=1

sog(j) · xog(j)√√√√ m∑
j=1

(sog(j))2
√√√√ m∑

j=1

(xog(j))2

1
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(a) Conventional algorithm

Eq.(3) x = (x1, x2,· · ·, xi,· · ·, xm)T

�
Eq.(10)

N times calculation
For i = 1, 2, 3, · · · ,m ;
when k= i−j+(1+nj)/2 (where, 1≤k≤nj) ;

• if xi >si, then r
(+)
jk ←− r

(+)
jk + |xi − si|

• if xi <si, then r
(−)
jk ←− r

(−)
jk + |xi − si|

(j = 1, 2, 3, · · · ,m)

�
Eq.(11)

N times calculation

A
(+)
j =

{
nj∑

k=1

r
(+)
jk

}
·
{

nj∑
k=1

(Ljk)4 · r(+)
jk

}
{

nj∑
k=1

(Ljk)2 · r(+)
jk

}2 − 3

A
(−)
j =

{
nj∑

k=1

r
(−)
jk

}
·
{

nj∑
k=1

(Ljk)4 · r(−)
jk

}
{

nj∑
k=1

(Ljk)2 · r(−)
jk

}2 − 3

(j = 1, 2, 3, · · · ,m)

�
Eq.(14)

N times calculation
Dj = A

(+)
j − A

(−)
j (j = 1, 2, 3, · · · ,m)

�
Eq.(19)

N times calculation

d =

√√√√ m∑
j=1

(Dj)2

(b) New algorithm

Eq.(2) xo = (xo1, xo2,· · ·, xoi,· · ·, xom)T

�
Eq.(29)

Single time calculation

k0 =1+
2(n−1)
(nj−1)

·|i−j|

xog(j) =
m∑

i=1

gk0 · xoi

(j =1,2,3,· · ·,m)

�
Eq.(27)

N times calculation

cos(dA) =

m∑
j=1

sog(j) · xog(j)√√√√ m∑
j=1

(sog(j))2
√√√√ m∑

j=1

(xog(j))2

�
�
��

�
�
��

Registration process Single time calculation
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