
AbstractID:7503Title: Effect of Matrix Sizeon SNRandContrastRatioon Super-
Resolution processingof PETImages

Objectives: Superresolution (SR) techniquesreconstructa high resolutionimagefrom a
seriesof low resolutionimages takenfrom different points of view of the same object.
The aim of this abstractis to investigate how CR andSNR vary with SR processing of
imagesinitiall y reconstructed usingdifferentmatrix sizes.
Methods: A Jaszczak phantom with a hot spot insert was scanned on a DISCOVERY
STE PET/CT scanner.The phantomwas filled with 0.34uCi/ccand scanned for 15
minutesin 2D. A NEMA IEC phantom containingsix sphereswas also scannedfor 3
minutesin 2D usinga sphere-to-background ratio of 5.34:1.SRimagesof 512*512were
then generated for all acquired data using 3 different matrix sizes and image
combinations: A) 64 images of 64*64, B) 16 128*128, andC) 4 256*256.In eachcase,
thepixel grid wasoffsetby 1 mm alongtheX andY axes. All reconstructionswere done
usingOSEMwith a FOV of 51.2cm. In addition, each original low resolutionimagewas
up-sampled to a 512*512image. Resolution and contrastratio wereassessed by plotting
line profiles acrosscylinders of different sizesin the Jaszczak phantom of eachhigh
resolution image(SR and up-sampled)while SNR wasdeterminedby drawing ROIs on
all spheresandbackgroundin the IEC phantom. In addition,5 lung nodulepatientstudies
wereprocessedusingthese6 methodsand assessedvisually.
Results: Line profilesshowedthat thecontrastratio constantly increasedfrom A to C by
180%, while the SNRs decreased by 56%. SR imagesalwaysproduced higherCR (143-
214%) and lower SNR (65-78%) compared to their up-sampled counterparts.
Comparisonof patientstudies showedthatmethod B had thebest overall imagequality.
Conclusion: SR processing using 16 128*128 imagesresultsin the optimum clinical
imagequality.


