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Nonlinear Anisotropic Filtering with Considering of Various Structures in Magnetic
Resonance Imaging

Rom #C
(Young-Chul Song)

Abstract - In this paper, a nonlinear anisotropic filtering method without the loss of important information happened
due to the repeated filtering in magnetic resonance images is proposed. First of all original images are divided into four

regions, e.g., SPR(Strong Plain Region),

EPR(Easy Plain Region),

SER(Strong Edge Region), and EER(Easy Edge

Region). An optimal template among multiple templates is selected, then the nonlinear anisotropic filtering based on the
template is applied in pixel by pixel basis. In the proposed algorithm, filtering strength of EER containing important
information is adjusted very weak and filtering strength for remaining regions is also adjusted according to the degree
of the importance. In spite of repeated filtering, resulting images by the proposed method could still preserve anatomy
information of original images without any degradation. Compared to the existing nonlinear anisotropic filtering, the
proposed filtering method with multiple templates provides higher reliability for filtered images.

Key Words

o
dlo
z
9)
Z
=
oY
=2

AE YL ul(SNR) EE
AHg e ot Qdate A8 3&
golth. o]z setrleiEe
Bopell A 4o
o] ;«]zsggo} QHq. 51_31242
F Y54 A8RE 45 3
STk SR gl o}Clei Tﬂh
278, daggenst szl os
= Zdeln e S5 AMR £33 JHE) HAAS
AsME AAHA 45 AZre]
sddgle £ A2 o
7l de Al gEE 3
FAAA AL
k. oleld 2AHE
1]-7!401] Oiz‘sokp_ m} x] X

of
ox
Q rir
of & o
=2
T

3
A
of

a

)
R o2
o

1o &

lo
oyt
N

rolz

ol
Ot
fir

=22
=

e

2

o

O
o
o%
=z
dn ob o

Rl
R T L < A R W K

S A
o L
N JN

o

2
2 X

rlr

o2l
o
o
e =

i
o
N

e

E e

A Ao T olw
ol it JhF Al el o 2 K1) AE

EL_,

AW AHEe ZEA o wE FIR(Finite Impulse
iF & B BbA DA ETFISH WagE - T
B2 0 20024 10H 71
RASE L 0 20034 24 1511

148

nonlinear anisotropic filtering, magnetic resonance image, multiple template, region classification

Response)¥ IIR(Infinite Impulse Response)
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obtained by the
subtraction of the filtered images from the
original imagel(Fig. 4(a)). (a) Difference

Fig. 8 Difference images

image by the existing nonlinear
anisotropic fitter(50 iterations). {b)
Difference image by the proposed

algorithm(13 iterations). Difference images
are amplified by a factor of 10
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Difference images obtained by the
subtraction of the filtered images from the
original image(Fig. 6(a)). (a) Difference
image by the existing nonlinear
anisotropic  filter(30 iterations). (b)
Difference image by the proposed
algorithm(8 iterations). Difference images
are amplified by a factor of 10
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