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L—H—) REEL, FOMEERITTL L
THEOHBLLMI MO T2, T4b
 PET CH 51 5 H{fiE CT 2 MRI THE LS

L9 RRBEIR TR, ZOEETTFOFER
e % ERIL L - HIEER TH 2. ERD RSN
HETCHOTULARBREE, FL—H=—0bik
HENLZBEFILELOBT L KISL (RHER).
2D < (S11keV) % H (I 180 BEED FTH]
BT 5, ThbLE) Y 7RICEBESh ALY~
FL—5 THRINT 2. FEECHRE (RS L
ek EHEMRAZIET, LD/ 4 X2k
EFTTENTED, S THOIBILIX228
DB BEON AR LEOL I ML —F—3D
20T EThHDH, COMNAMD L% LOR
(line of response) &IE5, Lo THEIE (0~
180 /) Kb EHFL, ToORBEREE
REWmEKE VO MENL T AEBLIET
fHifgHrTi2 (H@). HEHEEERL LTI
FBP (filtered back projection) %> OSEM (ordered
subsets-expectation maximization) % EAH 5.
MBREOHE, L —H—HFEEmRL L
FDG (7 VA aF4& L7/ va—2R) ThHH, #
BB ML L T A 720, FDG #KH
FirEoOHFLErbhb, £72, PETT#EL

ERAE, DARG %, 3>/1— kA2 MNEFN, PET/CT, MR/PET, BiTEECHAE,
OEmxR ELFhr0vIalb-al, PETORE

92

160




HO PETIHVWTEHRF TEIETORT

10. 5F4 A—Y >~ ZEHEM PET %t

FMR 7L A %L L THIRNFTE S,

Po—H—oBHERIBETFILIC ORFLRIEL (), 2KDF <l (S11keV) 2 H W 180 O
BT 5. EhoHd) » ZRERBENZY 2 F L -9 TRINT D, SSThAS I L2 » oo i
EOEIPII P L= HHBEVI I ETHB, TLTART LIS 2L, SHER L EGRFEWMA L V¥

E® H0, 0. DMMEET IV

f f
C,(O)=p| C@) |=—»C@)
H0 H0 H0

A. H:O DBIREEF )V

H:O IRAEGHTOREBH UM T, MENIT100%M)ATH, MAROERICEL TVd, —%, O IXBEBURE,
MR KA L CHBRICIND AZ 1L, HO R stk ioiisng,

Ef b
GO—»| GO [—CO)
0: \ 0:—+H:0) H:0

B. O: DMMEET IV
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$4HE (OEF : oxygen extraction fraction), fifi#k
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THAT 5L,
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THETHILIFTES, 62K (6) THWT
E (OEF) #'#tHT&2 (H@). &5 IZHEY
BB 27— Tit, C*OAF ¥~ 647,
BOrHPO MBMAF+ 99T, €L 1L T30
FERETRENIKT 5. 2O DARG HEIZHW

LRTw5S ML —H—0iliHEEIT 5L, ol
KBLUWEEREICLIEHTE S, BERMO

iz, BELERBYDAOHEHEROBAH, S
b¥Ihb,

I T, B AMREE I L Ta -
AV MPEFNMER PET OBKIESH %8
ALl SOaYNR—F ALY FEBBH-TH &
{, 28— b A bMO#EEEH 4 HE
BB/ FG A= LB, COXHIZPET 2 VS
CETHIZPL—H—OFHEMMBIETTLRL,
EFNELRT ST L CTlA RERZEIREE T
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Fig. 1 Spots-on-smooth image model[10].
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Fig. 3 Spatial and frequency response functions of
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" (a) Emission image
(384 x 384)

(b) X-ray CT image (70 kev)
{128% 128)

Fig. 4 (a) The emission image used in the simulation study.
(b) The X-ray CT image used as edge information in
the reconstruction.

Table 1 Parameter settings of the SOS-MAP method and
the conventional A-MAP methods with two

different potential functions.
SOS-MAP
A 4,8,16,32
B2 %0.01 4,8,16,32
y %0.001 4,8,12,16
B Circular region of 7
pixels in diameter
5 33
4 0.02 fmm’']
# of local iterations Terminated when
ol Ik b2 ko
<0.006 is satisfied.
# of local iterations 100
in Step 2
# of global iterations 5
A-MAP with the quadratic potential
pxo01 2 =23,...,19)
N 333
4 0.04 [mm’')
# of iterations 100 (4 subsets)
A-MAP with the edge-preserving potential
£x001 2 (p=6,1,...,13),2''3, 2123
[ 0.01
N 33
4 0.04 mm’)
# of iterations 100 (4 subsets)
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Evaluation of Lesion D Capabilities of Anatomically Based MAP
Image Reconstruction Methods Using the Computer Observer Model

Tetsuya KOBAYASHI"!, Hiroyuki KUDO"'
*1 University of Tsukuba

This study was conducted to cva!nn: the leswn dewcnon capabilities of anatomically based maximum a
posteriori (MAP) image in mp graphy using tbe oompmcr
observer model. In lesion detection tasks, ional ically based MAP
cannot preserve lesions not present in the anatomical image with high contrast and at the same time suppress
noise in the background regions. We previously proposed a new anatomically based MAP reconstruction
method called the SOS-MAP method, which is based on the spots-on-smooth image model in which the
image is modeled by the sum ofﬁxesmooﬂ\bwkgonndnwemdﬂ)cspmcspmmm and showed that
the SOS-MAP method can the ab k of ically based
MAP methods. However, the lesion detection capabilities of the SOS-MAP method remained to be clarified.
In the present study, the computer observer model was used to evaluate the lesion detection capabilities of
the SOS-MAP method, and it was found that the SOS-MAP method is superior to conventional anatomically
based MAP methods for the demmon of lesions.

Key words: Emissi graphy, Image i A ical infc ion, Lesion
detection, Computer observer
Med Imag Tech 28(4): 214-222, 2010
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