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Abstract

A Study on the Optimal Design for the Reconstruction Filter
-in Single Photon Emission Computed Tomography (SPECT)

Jung-Hee Kim*, Kwang-lk Kim**

This paper presents an optimal design for the SPECT reconstruction filter, based on a physical limit
of SPECT lesion detection capability. To increase the performance of the filter on lesion detectability,
the filter design was focused on increasing the local S/N ratio of a threshold lesion, that was deter-
mined by minimum detectable lesion size (MDLS) from SPECT lesion detectability contrast-detail
curve. The proposed filter showed flexible window characteristics of resolution recovery and noise
smoothing for MDLSs in the resolution-limited and photon-limited regions, respectively, compensating
for the relative impacts of the main limitation factors on threshold detectability. The simulated results
showed good adaptability of the proposed filter to the changes in physical parameters of photon counts,

object contrast, and detector system resolution.
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Beje 2 AE7bs oA AEA uleAATL B Azl s, ZANEES} Bl A4 ko= oAk
o] AfErt oia "dolArielxs A Agra ]l it H7} zA A 2.4-cmy) 4.8-cm A o] A Z 9
A AAASE Bgrh olel whel FAkg 3.2Met BA 27 S/N ulg =A FHAIZIE 2ok
HZEE 1.09 74, MPR Hel& SL HE 2} A 7
2 rms xolA FEE FAFHA 1L2-cm HA oj4= | =

Ao o34 2R el Sla T 2 S/N ule) 3
Bolw gl wtd, C,puw FE HA$E rms kol 2

A7) SL "Eneh Aws] F7871s YA, MPR

NelRc)t "l 2 oAk dlzxe 3kAke] o8] 1.2-cm o]AF

Ae) 27 /N u1E G471 ek,

a9 63} & 28 W AP e BA dzE A

$ol o3 AEE) ATH ADE wo] F1 ek ol

o

1)“

d

}‘N e ol m[o

AgolHe MDLSEo] Folxl ajamnc gujes
W AR A ol 4EA HAEA| o= ola] BF

Ao] 7pstA @7 Hck. MPR #E9} Chopes A A
o)A, Al olgzA T A4 RE e ofs A
WA, eolz oA T A w2 ZriEz ok
MPR e+ SL "eje} Ao A} okt Z7b8 94
xE 52e A7lHAd A5 wolzx oA A¥e By
Ak, wolz oA FZFI} BA HRE Fiol we zod
7 Wshs Bolx| ekobd 0.125 WEE 7-$o4= SLH
A 529 24 S/N v F49e 7AA%S Crupes 2
Heo) molx 24X BRI} ol ALY Al R
7} gobalell wel wh2A Wolxli ATE M) T4
Ao 34 dzEE SL #H AR} 28
b7 AbadtrlE @A, W gaEal wolz oA &3}
238 24 /N uE 270472 Sleh 53], Croper &

o

[+

2 AFo A& SPECTY o|4xa 7&%58 &3
g 2o Bdg FAER, Ha FE7ME oldEAe A
Z5o dste] HAFAZ] AT dE o] AAE
k. AP AAE FAFE, BA da2x, 2AE 4
T W3l sl Algk®l He]e] o HLAE Mo F
et o] Hele o]E E8H 27 w3l dis] FH4 o]
AzxA AEA ARG A Adaudte g wE A 2
dtoict. mhetaA, Ha AHE7bs oldzEA =)
MDLS®} F012 & Ay Fad=e] A =27
of wjel, MDLS7} siAs AgHA o) &3ld e &
A EAe vEi R, A AR A G &3 o]z
A vetdisich. g A5 Ha HEHe ol
b2 A AEA] FAAZ )] A AlREAs Adg
& F7lstslem, olel me} B Axpgt w2 A of
ZEO v A o2 HEF AFE FtE
Holr] wiel, o] HEE o]43 A SPECT 44 A
T4 Alell 2 A3z} 7)o =)
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