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Abstract : This paper describes a filtering algorithm which employs apriori information of SPECT lesion detectability potential for the fil-
tering of degraded projection images prior to the backprojection reconstruction. In this algorithm, we determined m minimum detectable le-
sion sizes(MDLSs) by assuming m object contrasts uniformly-chosen in the range of 0.0-1.0, based on a signal/noise model which provides
the capability potential of SPECT in terms of physical factors. A best estimate of given projection image is atiempted as a weighted com-
bination of the subimages from m optimal filters whose design is focused on maximizing the local S/N ratios for the MDI.S-lesions. These
subimages show relatively larger resolution recovery effect and relatively smaller noise reduction effect with the decreased MDLS, and
the weighting on each subimage was controlled by the difference between the subimage and the maximum-resolution-recovered projection
image. The proposed filtering algorithm was tested on SPECT image reconstruction problems, and produced good results. Especially, this
algorithm showed the adaptive effect that approximately averages the filter outputs in homogeneous areas and sensitively depends on
each filter strength on contrast preserving/enhancing in textured lesion areas of the reconstructed image.
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NoB

T gateke AAksl B9 (Single Photon Emission Com-

B oodFEs 1996ds 8% AY 7)zx3shel- 73 4w (BSRI-96- puted Tomography;SPECT)& Zinlzivglz e 293 44
1430) ¢ 2jal] o] FoH 5. o o] 2314 EAGAoERE B WAy B2 E Jehis 3

AR A E, (790-784) 45 &4 ZAbE 4 31 #HA '
Tel. (0562)279-8027, Fax. (0562)279-2799 A9 o @3S FAse st 7gelth. SPECT



120

F4 ATAH PP oRe algebraic reconstruction technique
(ART), iterative least square technique(ILST), simutaneous
iterative reconstruction technique(SIRT) %9 whEA wiiu
qu,}_r A} HHE (filtered backprojection method ;FBP meth-
A3 dhgol sledl, AR o8 AddAE wa
FAE Sxehe 444 2P EY FBP el diHm
A& o) gt SPECT 44 & 417
g B2 A7 HA g AA 9 "HY ¢3EF g 24
of HEHol gt
SPECT 374 A74A FAEGY Hidzs 2 9884 o
A oju] A7 H QrH1-3] o] ¥d 8dE JheUA
= T’LZ}-’F A Fhol] whE mo]= WHo] 4G A7E a3lo)7] of
o], FAF Ao thek HE YL o]z ¥ &3} (smoothing) 7}
71 18 wgelrt. 2oy ged A9E S HEl Y (low-
pass filtering)e] FAMIJe} o} 7g A4 F25E
HAA goza T4 Gie] Ag Hof mdte AP o
v geliA gk Fa 94 FRES AFdez {AEHMT
wo]Z2E AIAF]7] $J& & YZoE, local statistics adap-
tive filtering algorithm[4,5], gradiant inverse weighted(GIW)

20 30 of

o o H)

o )

r

filtering algorithm[ 6], multiple model kalman filtering algo-
rithm[7], directional filtering algorithm[8] #& 224
(adaptive) BEIY LmglFo] AA=Arh 12y o] dug

Z TAAdE T G4 AR o2 ERE 4 24 33
(image analysis stage)o] Q7= o FBP ¥ nlg ==
A agol A BofHlrh

FH 2gd A7 210, Sele AA B8N F
FHoR e 4Ry AET T F AT 94
of old&HES A& A% Folgde AHE uedd Ha
BE7bs o)dxHY AEwd et AAFAT A4 TH
of A& ]ﬁ’l stgith. 28 AN, SPECT o) 4x4 A&5&
&8l 8 gy ndd 2AslY A A&Vt ojdRA

ﬂ7](m1n1mum detectable lesion size;MDLS)E ZAA 3}, o
o AF= = ol gz FA4 sk @8] (local signal/noise
ratio; 27 S/N H]) & HfsA7]= Bz e 747
e WY 38 ARSAT. AlEHeld A8 A3, Al
# e = 71E9 SPECT Al74 HEd vlsly

< B2, BA xR, HE A2Y @A s diste,
Ha o] d2F HEA AAGaNY Adqggos wE 3

A" HA Az o)AFF z=y] MDLSs} FoR

2 029 §ael 444 2l wel, MDLSSH 845 A
| £508 HYE 290 54 dehida, 3 AR

9 ol ol B4& higlh

Hse Az 4345 o9EY 42A $AARLY

FAsg 0, ol wet e

Ad4 Be ARE wATh

o] ZetE) A L A 194, A23, 1998

o
ox
ot
o,

ol
19,

aefu & g A Aol WEE ojdE2FEY B4 dx
=7b AR E 38 sPgo] £H o] YoiA, AA AN
©] %Ei Hgds Ade] WEn
wEd M, ofd A7 Ae} #yso, Akd dH 9 A

k!

??}*é% ghstata A dloleld A &str] A FAMIY BHY
71 e Zﬂ Fatddrh ol dx2d g BA hxEE 7heHES 0.0~

10X dF 7vAoz mrf Aegdehd, Fo

ol A 2] SPECT ol4zH AZ:Te] mMe Hi HENF o4
24 27159 o3 452 § AUk ol we, 7 i A&t
% o)Az 24 §/N #]E A 3A7)= B30 s m e
A He 2 A48 7 dvh 4 HHE, 3457 g3 o)

4 BA 27t B4 JHEEE 2o 159 JE AlA
g o MIFE m2e 38 fds 59 S4& Holy, 3as
7b @da ol AR A dEEsE YA PEE® Gaussian low—pass
filter @2 723 ol o4 FAEL Btk wapd, &
BT AM e A48 mof 2 ol MDLS°ﬂ DS
e B9 EAE #e W, 9 #AF HLdAe o
o] MDLSe |&H kolz o4 £4& Zteth & 21
glEM e, FAGY BeE #AXA SPECT o)4z4 7%
o 4A% mY HF Fed o 7] g siAE £
g molz A #E9 HEYAES WEDL, TR FARY
o} HA ZAx(an oplimal estimate)E ©]5 TEHIAE] 7}

¥ (weighted sum)o 2 ALt 7t HE G449 7SR
2 98 AT Ad A4 E 5Y FAR e xe] g4z A
At 2o oM, mA] BEHES 4 Ak A&7 o
Az @) oEsied Mz g Fa5 A9E R,
o= 9 (frequency band) o]zt o]4e] AFu4 U 1 g}
F Ao AE AY gt dEGE #A "k meA o
e 77te] FAIGAO M FeL wAH SR dAgy, &
e E AEF And FA W*M]*H s 4 Favit 48
Hol AxE RolA "l F, 449 7Y A9 (homogeneous
region)9 A& % AH éﬂrg | Ael Hiso] Fd o]z o
A ZWE "Hgon, gt de ] (textured area)d A=
2t g HfA4E BE/FINIIE AR T EHA (sensitive-
ly) &8s &% Hel FUvh Bodog, SPECT 94 A
TAAl Aetd FHE duYFE 5T o|AxRA HE:

on, B3 tgd trre odRAEE IFsin

AA
Y HYAA RoE & dey dueFY o4z FE

9, 01I‘

%0, o1r rr mo

A 6}‘2'11:}.

O|2 o uhH

1. SPECT o[ X% ZH&S &

Lim et al-& SPECT9] o)At



|2

|
S|

Z

4 "E Yo o8

o
<)

84 FHAM Y £ U A3 Fe 29(signal/noise

model)-& T3 2o] AAGHTH 2]

d
RO b PR "
OISy /N
A71M, D= &4 AA9 a71, dst coe oldxAel 27
A 24 d2E, Nre @ @3N FEEe BA5, b
BAa(eF 0.656), (fs)v B 22 AAE, (0N B

Aol A2l root mean sgare(rms)=o|Z& FFo)1, FWHM=
A gk = A (full width half maximum;FWHM) @9z 2
SPECT A2’ g 4d=xo|d, ol HE Alad 4% FWHM,
o ZH A A% AT AT FWHM, o 2gd o)
FWHM = |FWHM:+ FWHM ¢) 8/ & 7Eth. CRS #

A AT wj R Arle dEE 724 24 (contrast reduction

factor)o]tt.

PR ofd BN

N

o

Lim et al. B9d|X, 7] d o] EA g2E 0l o)A=
ol oz E2|d 23NN HEr5sEE, A7A G4l
Ao 2= qEX (A1) F559 oz &

5224))7} rms
T (A1) ke $24) By Bgg S/N v (threshold
S/N ratio) k o]4re] s oo} &}, k e

AT G4 FAA

f ik D=2 d3) 0| 42T x P{K> k) x100%

#e HEY A
o2 Aoy 9 UM E(false positive rate)o] 34 - (tolera-
ble level) fex5~10% ©]3}7} & MolM 2HE 5 AP
{(K=k})e E8[2]9 H1 &)

B =3dAe old " dAAY £ ol4x3F £
zo] A det 7S 48T Yk, ol 4R
H2EE b9 0.0~109A 4% 71d o2 mie
BHEto 2y, FolRl EF FAse e SPECT o4
= m7fe] Ha HAE7Hs o] 3xF A7) MDLS A
3 o7 2o o F3lgrh

z
15

o1 ——29 /=123 m (2)
k, = {kl flk d) = [}

' CR(FWC}{{Md) b- (%‘l,—))%- n(r)
d;,, = Min{d| co- T35 Yk, /Nr_ )
d,,, > MDLS, as j —
o714, MDLS, 3+ AAe £4& 2x%e= Ramp ¥H

[]

of o3 FBP A74& 78t 7] Wl (FWHM, =0),
CR &4z A2 A~® 3% FWHM 9 Gaussian PSF3}

d
7] doli WEE cod YUY o] ¥xA & AErANF o

FA9

4 Edd B A 121
lesion
contrast co
1
0.875
0.75 fe: 10 %
0.625 Np: 1.5 M
0.5 FWHM,: 1.0 cm
0.375
D: 20 cm
0.25
0.125 —
1 2 3 4 5
MDLS (cm)

resolution-limited photon-limited
(MDLS < FW HM,) (MDLS > 2- FWHM,)

38 1. RO ZHoIM MDLS (j=1.2,- - 7)8H

Fig. 1. Determination of MDLS, (j=1, 2, -7) for a given
physical condition.

. —1
24 ANHA mAY o] d2H BY drE g oo

—_

7 ol A Foldinkd, #4 AYME S, A dPEHE mo)
#H4 A&7bs o|4xx a7] MDLS, MDLS, - .MDLS,
] AHz¥EH ARHG(MDLS AR B3 243 yge
L2]el 71&.)
1, B4 1.5M, 4% A28 A% 1.0-cm FWHM,
27] 20 cmgl 2ZAENA HE AYYE 10% 3
PECT ol4z% H&5& T/le MDLSE & o &sln
A[1]dA $ele, 3% Aad g4 Adane ¥
o} 2872 %2 Ao HFE s F SPECT A
o Hlag2RE, o)42AY 7|7 AE AAY &4
o) 2 WjET ARA HE 1 o)z HEA AL AR
H7b A YehR] 48 B AF (9). yh
MDLS7} sj4tel 2Rt} ZrolA A sjAdmel #xp 29
tlo| &) AgtA €1, E3] MDLS/} sjAE T} Folx)
Aede AT AdaIHs F7 2GR A A9).
2 B dz=rt golgd wet MDLS7E HolxA 3
MDLS #7) o]4z3 7AZA 4% Aeads} A%
B ave dudez Fopdo. 3 29 19
, oldE dEE7E 012590 S el e 448
BAF AF Ao & Hoz olE MDLS =2
EA AL A% AT mAE A g

=

5
oo 2 A
dEf—\

Mo
o

o,

Ny
e

A

AL

of
p

A 11;.":' 30 rif

Nz

2. We 7Y

ghbel MDLS =27]7F Zoldud, o1 MDLS 27] o] A4z
o) 27 S/N v 2 YA E Bgoz sue e
Crromsea’t A8 4 UTH(Crromsed DEIHS 74 2 of7pdl
S gel A4 ML BA[1] 22)

L
T

J. of KOSOMBE : Vol. 19, No. 2, 1998



122 EAlE
Covommsea (8 = Cy. g 5 (9 B (&) (3)
Co. o o, (O)= | £ ] exp(—20%(a! =01 (E2— 1/ (22))%)

- Heavi( | &£| — 1/ (27)) (4)

ANNA, C,, o 4 (O)F 74eAe} PSF A48t A xizai)

H/VHMd

A Gd(adzzi m), a3 FaE

o 2B A5 wolx YA Y SPECT A AY 4%
FWHM

2J2
T4 E“%JETH
1 9] ill-posed

A - S |

);qJJr
05‘:%

TR0 7] SPECT 44 A

o|27 HEgFolH, B(E)e
33}7] s AA=E Buiterworth

o lo,=
ol 24

nature®E *

e ot

C,. o o8B Told SPECT A28 45 opfsse
HA XA 5 g, 70170 MDLS7t a2k Algx el 3gk HA
S

Fa— MDLS _ MDLS

= _J_'C - 5

FWHM, s 4/2In2 ©)
o7 AXNTo TN, o2 HE ~# ; = MDLS7 s A=
A 59 4w 29 54 HMS<PWHMd),%

A% A @A ol 3t ol = Al 54 (FWHM, ( FWHM)),

& AEs ZRENAC o, C, -~ BHAFE HE ALY
1f HAEE BUE}7] 9E Inverse LE [h i Lol HA

A= 0, o] GAUSSHH C, 6;] 27H HE A
1
RN ) ~= fr A
E;? ol 2], GAUSSZE C,J LT ELRAY 213,
MDLSg FHo 2 gl old FoP YAJME GFEA MY
A+ (backprojection deblur), ©]% -Zrﬁ}—? W= wolz
AA EA & HolA ot o]¥d C g, TR ZAB,

AEomY o =& FHoE B Fer S (1) Bl
1}4~(passhand ?requency) old zFolMe] HAE Al2H EH)\O}

Toll et H49,(2) ARAHY Fs(stopband frequency)

T Add A9l Inverse %Ei[hdd]’l o] et 2EE wo]= o
A,(3) Ao|th (transition band) S]] sherat @are] o]
24 9Jn 2 Butterworth & A7} o3 o] Saiggict,
1
By = ————,
1+(&/€)%"
log, ((ep™ ' =1)/(es = 1))
S VAN
= £ /(ep ' —1)n

olgets] A L A9, A2z, 1998

ok

=)

ol
i

lesion
contrast co
P >
0.7 2.5
(a) 0.(6)2; ﬁ 2
N 1.5
bne S o5
1 \2 3 0.1 0.2 0.3 0.4 0.5
MDLS (cm) frequency (cycles/pixel)
lesion
contrast co
1 1
.
(b) "o =
c(.)ijz ; T 02
1 2 3 4 5 [ 7 0.1 0.2 0.3 0.4 .5
MDLS (cm) frequency (cycles/pixel)
33 2. MDLS, ZMo2RE C, Hel T4 (a) RS :32M, Y
Z AAE GHAZ D 1.0cm FWHM, (b) 2R 150K, AE A|AY 5
AT I 14em FWHM

Fig. 2. Generation of C, filters from the determination of MDLS,

(a) photon counts: 3.2M, detector system resolutiom : 1.0cm
FWHM, (b) photon counts : 50K, detector system resolutiom : 1.
4cm FWHM

1—¢

£ = om0 @™ 1*5&(&)
1+ _ 7
Es - 27[58 ’ e‘b - ep ho’d(ES)

ANM, et e=(e| B(E)=I;(&,), §=Mn[£, 2 &])
(Ep UolARE F3%) o o8 232

A (2)25H, $8l= SPECT o)4z3 7&‘%‘—5‘% m7je 2A
A%&7bs ol4xA 7271 MDLS.(j=12, - ,m)ol o8 2%

st ool wet 2 MDLS, =7) ol#zFel 27 S/N |
o HAA7 CREE thev gol TAHHT.

_ MDLS,
GS - 4m » ]“1, 2, o m (7)
C(8=| & exp(—22%(5 '~ (2~ (w/(21))?)

* Heavi( | £ | —y/(2m)) - B(&)

o714, MDLS st B(§) "WHHESTES 7474 4(2)9 4(6)e

238 Fold, N

a9 25, BAs Ml BE CAHSY AEg S4B
#3250tk 19 29 22M A4 Afali, 449 MDLS
w50} Foll A% A2W fawe 2uT @] i o5
MDLS 27 42050 23 ls 458 345 5 oo
AREH} JeIA E58, B9 o gxd dE%7} 075 o4
o ASANHE AT BTt F7b 53 odn g o)E
o o8l T4 C28 w5} AT 29 548 mydh v



Cy-fltered (-

original

O3 3. 18 59 o|¥xX AES
2% 0.150m 17} Foizl Aol thatof ABHI0|EE FAYLR

LHOREE RS 800K, OjAIE

123

Co-filtered

Oy -Blrered

A =T 0.75, 2 27| 20em, AE Al2H AT 1.2-cm FWHM, 2R}
bC EEE AT (j=1,2- - T)
Fig. 3. Simulated projection image and its C; filter images (j=1,2,- -

7) for the case of photon count of 800K, lesion contrast of 0.

75, object size of 20cm, detector system resolution of 1.2-cm FWHM, photon attenuation of 0.15cm™!

O7 4 (a)olMZX AEE 1Y, (b) 22 WEL 2Y, (o) ¥
=T 2ol chsto] AlZe0EE ZHBY

Fig. 4. Simulated phantom image for (a)lesion detectability phan-
tom, (b)high-contrast phantom, and (c)low-contrast phantom

W 50Ke] s Fapg Ao, AFE MDLS 27 33
F AgAdd &8 sHol, +48 TR C, dHE EF7H &
MDLSe) oj&HE 79 wolz A4 EA4& vepiz Ut
Z, A5 F7hEE FAE A YA s 59 54
o] BEA T, BAr7t BAEFE FAE HE diiie] xol
A4 % zA At} 2y 3.2M9) 50Ke] 4% 7§ =
MDLSd} ol&® Az e ﬂJr"r: 29 &

F35 te] o]} ol gl A Faks:
o b%@ WEGE ol 9

gE
rr 2
N lr

3. "HY gl
2 anEd e
SPECT o]4tz3 %
) de H4E 8
e, FoI FAld Y g

9] Moz A=l
gt 0)= 2w (4 0) - g4, 0) (8)

18
—m

>~
=z
=
=

Bxe4 "E Y wgel A
& m7lH 2198 Col o)
= oA #%¢ C, FeYNE
2 23938 o3 C, AHIY

nx,
N{N'
off
2 2
Mol

gt 0)=Clg(t, 6)), j=12:-m

4714, Cf -)E CBEE |48 BHIL ek, g C,
eG4 e, wi SR AEFEA D (t0)=1
MDLS
—— & #4

‘/2n2 = t

Y
ot

V(t0)olth. o, C FHEL HYE

e gEdA FAdstd molz o4 aFE FEu AAEHN
Z, MDLS, 2719 wet 2t C, e F4e] = 59 2 =

12 9x) s A4t 2= SPECT o¥z4 HEs
ZA ) oA BA Y=g 7he MY 0

0~
oomoym=L oy 1o gagean, 34 g3
_E-'_

m+1’ m+1 m+1
o|4x4 =7] MDLS, ( MDLS,( - - ( MDLS

o} WEtA o] 4AzE hzEs} 1.0d A THE C S hzisEels

g4 gUdee FE A4 BUENS 2 & 9o,

£ 009 71 2R C, dEdgeA g E wol2
e & & Ari(2d 3).

Jr C DE g Ao et 715 % (weighting) & F+7] ¢ 8l
gl ol 42 B4 tZAE 1.0 /Mo 2 RE Fold Fada
gdl de Hd sgE 2 94

g(1, 6)=Cy(g(t, 0)) (9)
g 7483, 7 Sa(pixel g C, B I3 Hd 4
% B¢ 94 g, 9 n-neighborhood averageste] & th&3t
Zol| Aitsigih

dit, )= 1 (gt 0)—g [t 0) | (10)
n-1
(g, (6 =1 3 g (4 ), ni odd (1)
-t

oluf, JA FZ(image structure) ;g ZF ®REF) Ysid,
Ad 4E 59 28749 2 Fe C, ZHIA 2 2
NNEAE FOUTh F, J1EA RS w, Bd, o deHA
Tt HER

[1/d (¢t 0)]
wlt, =m0 x)0 (12)

S0/d 0 O

2 ARach old), Bast FAGPe g $2d 9
QnF AEF A%E FAGY £,9 7 A Ao

J. of KOSOMBE : Vol. 19, No. 2, 1998



124

()
3.2M

800K

200K

50K

a3 5. (a) =2 =T 28 U (b) &2 WX 2| Cisto], ZXps B0 mZ Ramp, Hann, Metz LE{E 0|3 FBP g4 74 A

o ®QHEl WEjE YwalE (PFA)S 0|88 dd R4 2t dln

Fig. 5. Comparison for the image reconstruction results of FBP algorithm using the Ramp, Hann, Metz, and those using the proposed fil-
tering algorithm (PFA) with changes in photon counts, for (a) high-contrast phantom and (b) low-contrast phantom

ZH

et

3}

A Aeld) o3 Ay Hr} & 7HA
gao] opgf it WA, it FAY

, dxdyoxd, 7 HEA 3 sao A

Ao Ligrgteig) o) B @, AC, dese
LSI(linear space invariant) GElg A%, Fe 2HAEY
712 s e =AM Eaks H3A &
2 2 4 gk B3], B G A5 /MR apEs xl
dzged, x7t AZFE Y mA C, BEIFA Bt ¢
zdv. 439 g, FA94e2RE SPECT 94& AT4s
= Ao 7129 FBP By fAkst

rE oo

=)

g

MY W A

7 AA AHA Y HAE T L o)= A &AE A
gaolE 7] 98 3 7HA BYel m¥o] AFHE AHHUT
(29 4):o4xd A%% “¥(lesion detectability phan-
tom) 0.6, 1.2, 2.4, 4.8 cm |89 47 o|AxHE0 43
23 258 25S B35t B xR #55 PAHS
om, o)A zH B4 tlZE 0.125, 0.25, 0.5, LOFEAXN 72
47he) olAZF Az% nFPo| BT 2 dr: XY
(high-contrast phantom)3} & diz% 28 (low-contrast
phantom) & 1.2, 2.4, 3.6 cm 3719} 3 Ebelel ol ArZA 157
2 y3stn 9od, 7 o)z EY BY dxrst 44 05~
1.0} 0.125~05 AtololA LAIA 42 g ZEF FAbF
o #z AAEAT BASFE 50K~3.2M WA =7H

ol zets| A : A1938, A2s, 1998

B8 E9 transeversal sec-

Ak AE 20 emd olF HAE
7bAS 7 128%128 pixel array2

=
=X
=

tiono] 0.3cm pixel

S0l A

0.05~0.25cm™ ' B o) Aed FAAHAFZRE ZFE
o] ExjedAo] o]z 1, 0.4~14em FWHM s 45 59
AN 7HeA et HE A2 PSF AdFHE F3ard 94&

5= gol& o] Z(Poisson noise)7} ez HA AA ] 717t
o 239 EAlGAS AEHoEAZT. 2° 1422, 0.3cmd

w

Mi(bin) 2AS 73 7 128708 FARR GBS0 Dol
Aok A9 ey QuelEe ol§¥ SPECT 94 A4

A7 FBP g oo Aasn nusy] 93 28507 5
)5 9t). FBP 9wy o] &9 Yel2&, Ramp ¥E, Hannd
B, Metz 28, 283 Crromsed SE 0|t}

O 5e o gxn gy e d2E 2¥d hE FBP
%7229 Ramp, Hann, Metz BE A#En Agd EHY
ob12) 2 (proposed filtering algorithm; PFA)e] )& A4
AFRES vwstn gk Agd "y duFd o I
AT Al 71 S xE 2, nE 3 AEEnh 1
g 63 7S 47 e gxEE 2¥H ¥e s 2E¥ o
a8 5o ATA GASd A FE g 2 £F W gd
S ¥dZ3 vk 1Y 578 AgE BEiE dndFd o
A7 Anst 7129 JHEY 9@ FBP ¥xglF Aid o
3 58 o)F2Y AEFE e nyoh Agd

3

R

p

¢lo.o.
aL /\lua

H4HE 2R EFE, ¥ FAG7 FoIR Ao d@de 7
& HAE B9 Z0E YepRgL, o9 wet 32M 399 %



HoAd Mele 0] 5} E Ab H 73 =
4¢3 dEgo] o3 FAGY Hdol AT AT 125
Ramp Hann Metz PFA
3.2M 1750 1750
1500 1500 1500
1250 1500
1250 1250
1000
H 1000 1000 1000
750) 750 750)
500. 500 500 500
250 259 250
Z0 40 60 80 100 120 20 40 60 80 100 120 70 40 60 80 100 120 20 40 60 80 100 120
2000 2000 2000,
1500 1500 1500 1500
Y 1000 1000 1000 1000
500 500 500, 500
30 40 60 80 100 120 20 40 66 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
400 400] 400
400
300! 300) 300 300
H .. 200 200 200
100 100] 100 100
20 40 60 80 100 120 20 40 66 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
500| 500 500]
400) 400 400 400
300 300 300 300
v 200 200 209 200
100 100 100 100!
200 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
120 100)
100 .
100 100,
80|
60
69| 60 60
40 40 20 40
20 20 20 20|
20 40 66 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 160 120
120 120 120 120
100 100 100 100
AVARRT! 89| 80 80
60 60 §0 60
49| 40 w0 40,
20 20 20 20
50K 20 40 60 80 100 120 70 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
N 30
o
25 25 2
20|
20 20
15
15 15 15!
10| 10 10 10
5 5 [3 s
30 40 60 86 100 120 20 <0 60 80 100 120 36 40 60 80 100 120 20 40 60 B0 100 120
40 35 35
30]
10 30
25
v » 25 25
20 20 20
20
1 15 15
10 10
10 10
5 5 5
Z9 40 60 &0 100 120 20 40 60 80 100 120 20 40 60 8O 100 120 30 40 60 80 100 120
2 ro x 3 =2 A 2d7lel &4 " o} 2&=X| d} 5 cto
3% 6 52 =T Zyo| i3t J8 5 M7y Zote £F Wi (H) 2t o3 g (V) o

Fig. 8. Horizontal (H) and vertical (V) slices of the reconstruction results of Fig. 5 for the high-contrast phantom
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Horizontal (H) and vertical (V) slices of the reconstruction results of Fig. 5 for the low-contrast phantom
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Table 1. Local S/N ratio, lesion contrast, % rms noise measurement focused on the lesion of interest, for the reconstruction resutls of

Fig. 8.
Corotosed PFA
co % rms S/N ratio co % rms S/N ratio
MDLS 1.123 ecm
a 0.60 7.76 7.73 0.58 7.38 7.86
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