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Abstract: In this study, we intended to design the optimal Fermi filter to apply the k-space date

knee image of the rheumatoid arthritis patient acquired from the MRI (magnetic resonance imaging)
instrument. After deciding the suitable coefficient for the Fermi filter, the results were compared with
modified Fermi filter and inverse Chebyshev filter, Chebyshev filter, Elliptic filter and Butterworth filter.
Firstly, in comparison to the results, the radiologist confirmed that modified Fermi filter was best decision for
boundary of the rheumatoid arthritis images. The number of the black voxels of the histogram showed the
quantity of the results. At the proposed filter images, numbers of the blacks voxels were statistically
decreased. That meant voxels only appeared the black color were changed to others voxels color. Because the
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number of the total voxels was fixed, the area appeared block color could be effected to the other areas. If

the modified Fermi filter were used for rheumatoid arthritis patient, the result will be better than other filters.
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Table 1. Coefficient of the modified Fermi filter.

al
®p 0.3 Hz
Ors 0.3 Hz
Ora 0.9 Hz
rXp 0.3 Hz
TYp 0.3 Hz
I'Xrs 0.1 Hz
Vrs 0.1 Hz
Xra 1/80 Hz
TYra 1/80 Hz
amps 1
amprs 0.6
amprq 0.2
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Frequency (Hz)
Fig. 1. Modified Fermi filter.
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Fig. 2. Example of MR in the
rheumatoid arthritis patient (a) original
chebyshev, (c) chebyshev, (d)

butterworh, (f) modified fermi filter.

image of knee

image, (b)

inverse elliptic, (e)

O 2& FrbEE #dd %1}4 Tl et
T1 ZAx 435 Jebldoh 2 AFol A Atg
¥ Fermi ZE 9 F8&A4S 5937 flal dnbzel
¥ Z, Chebyshev, Elliptic®} Butterworth ZE &S
BRI ]JL stk 1%l 29 ()= FrbE s o
A9 Ao FEol g o IS veda, b=
W3 Chebyshev 9742, (c) Chebysheb ZEE
g3 94, (d)E ElipticZh 8% ZH (e

Butterworth ZE}7} A&H F4, (He 2 A9
A ete e o AHE e AT
a9 29 Aie 9 Ggol viEA B Aol A

¥ WEE Fermi ZH7F &R 2 S71 7

R

] H =
Hed 5 823
Hm, T,
w [(@) (b)
2 o
i [
= = m
[=] o) “5
. =
92 &m 9)‘ 0|
Z o =
L)
4
am|
)|
0 0!
E o o 1w 13 ) 2 & 0 2 m iC) am El an
Gray pixels Gray pixels
2 «
o 2
E o]
2 Z am
A =
-
] “
N am) ©  am
5 w
2 g
2 2
s §
= ) 2 a0
| 0m)|
0! o
-0 o @ hutl 1@ 20 2 a0 -0 o @ mw 1w a0 =il an
Gray pixels Gray pixels
HID, 100,
(e) = {f)
puinl
« o W
) [
_% &) Rai =
[ A )
— —
S am) © am)
5 =
£ £ o
5 =
= = o
am
a0
piu
0! 0
-3 o o il 19 an a1 @ 1 o 1] 1w Ll a0 2 o
Gray pixels Gray pixels

Fig. 3. Histogram MR image of knee in the rheumatoid
arthritis patient.: (a) original, (b) inverse chebyshev, (c)
chebyshev, (d) elliptic, (e) butterworth, (f) modified fermi

filter
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Fig. 4. Block color voxels of MR image of knee in the
rheumatoid arthritis patient (*, p<0.05).
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