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Abstract : A spatially adaptive filter was formulated to imrove PET image quality and the performance of the filter was
evaluated using simulation and phantom and human PET studies. In the proposed filter, if a pixel was identified as the edge
pixel, the pixel value was preserved. Otherwise a pixel was replaced by the mean of the pixel values weighted by 2:7:2. A
pixel was identified as the edge pixel, if it satisfies the following conditions: the number of ADs (absolute difference between
center and neighborhood pixels) which is smaller than TH1 (pix_maxX0.1/log2(NPM), NPM : mean of 6 neighborhood pixels
excluding minimum and maximum) is 8-k and the number of ADs which is lager than TH2 (NPMX0.1) is k, where k = 2. 3,
*, 6. The results of this study demonstrate the superior performance of the proposed filter compared to Gaussian filter,
weight median filter and subset averaged median filter. The proposed filtering method is simple but effective in increasing
uniformity and contrast with minimal degradation of spatial resolution of PET images and thus, is expected to provide
improved diagnositc quality PET images.
Key words : 33+ 21-¢2 H¥|(Spatially adaptive filter), BAH % (Edge detection), PET 9*H(PET image)
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Fig. 1. Software phantom images (a) and (b). PET images of point source (¢), Jaszczak phantom {(d), NEMA phantom
(e), and uniform phantom (f)
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Fig. 2. Conditions which satisfy edge pixel criteria
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Fig. 3. Edge detection images of Jaszczak phantom with different @ values in TH1 and TH2
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Fig. 4. Spatially adaptive filtering process

ol Fat3]A) : A23W, A3ZF, 2002

g - o| A3} -

.,d
o

v
i 10
b
2
o

=

2,
1Y
a8
of
=2

el

ADs_TH2 3ol k9 g 7l 94 dsty AA g4z
Aaatget grjelA k&= 2, -, 69 e 7RTh

2) Walsh Y

AASAE ALY Skl diste e F A¢E 19
sttt A, ggol obd FYEe BEE] st A=
EEfel w4 B ol okd goz ddste] HEIY
o A, e BE 2218 US| Fake $4wl disio
TR A 7 Fau, FER A 28 Fol AEF
F a9 TN s B8 T e ALE 9 gteE Adgk
< Tt TEReR dFE FAG fd AR 233

33 B duEEe 8RS 19 4o Jepgith

1) MSE (Mean Square Error)
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Fig. 5. Mathematical cardiac torso phantom images after applying various filters

(a) original (b) MF (c) GF (d) SAMF (e) WMF (f) ASF
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FEALNGEFREYY] ¥ 94e 28 594 Ho ZH
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Table 1. Spatial resolution, contrast and uniformity estimated after applying different filters
(a)Medium Noise (b)High Noise
Fiter RMSE PSNR RMSE PSNR
Torso Brain Torso Brain Torso Brain Torso Brain
Original Image 11.42 36.49 31.57 26.52 13.49 42.48 30.84 25.86
Mean Filter(MF) 9.97 31.23 32.16 27.20 11.66 36.90 31.48 26.47
Gaussian Filter(GF) 9.85 30.95 32.21 27.24 11.61 36.78 31.50 26.49
Subset Averaged Median Filter(SAMF) 9.87 31.01 32.20 27.23 11.63 36.82 31.49 26.48
Weight Median Filter(WMF) 9.82 30.78 32.22 27.26 11.57 36.68 31.51 26.50
Adaptive Spatial Filter(ASF) 9.76 30.66 32.25 27.28 11.54 36.63 31.62 26.51
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Fiter Spatial Resolution(mm) Contrast Uniformity
Original Image 4.6 1.78 0.0138
Mean Filter(MF) 6.1 1.77 0.0132
Gaussian Filter(GF) 5.8 1.79 0.0132
Subset Averaged Median Filter(SAMF) 4.7 1.77 0.0133
Weight Median Filter(WMF) 4.9 1.82 0.0138
Adaptive Spatial Filter(ASF) 4.7 2.13 0.0094
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Fig. 9. Hoffman brain phantom images after applying various filters
(a) original (b) MF (c) GF (d) SAMF (e) WMF (f) ASF
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