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Abstract

In clinical SPECT, FWHM provides quality information of the images obtained under different
observing conditions. Therefore, the purpose of this study was to determine the optimum cut
off level with comparison of FWHM according to cut off levels in each filter - Band limited,
Sheep-Logan, Hanning, Hamming, Low pass cosine, Parazen and Butterworth filter in a SPECT
camera. I recorded images along the X, Y, Z-axis with 99mTcO4 point source and measured
FWHM with profile curves.

In conclusion, all filters showed the longest figures of FWHM with cut off level 0.4, which
has the worst image resolution. The images with cut off level 0.7 showed best image resolution.
The shortest average of FWHM in MS2 was 11.07£0.07 mm using the Butterworth filter, in
MS3 it was 8.44+0.19 mm through using the Hanning filter.

B keyword : | SPECT(Single Photon Emission Computed Tomography) | Frequency | Resolution | FWHM
(Full Width at Half Maximum)
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H 1. Band-Limited filterollM BtxIZ2| Z0|(mm)
Cut off level 04 05 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Central transaxial (X+Y)/2 11.5 9.3 11.4 9.2 11.4 9.0 1.1 8.9
Central axial(2) 11.4 9.4 11.3 9.1 11.3 8.9 11.2 8.9
Periperal radial(X) 11.5 9.2 11.4 9.1 11.3 9.0 1.3 8.9
Periperal tangential(Y) 11.4 9.1 11.2 9.1 11.2 8.9 111 8.9
Periperal axial(Z) 11.3 9.1 11.3 9.0 11.2 9.0 111 9.0
Sum 57.1 46.0 56.6 45.5 56.3 44.8 55.8 44.7
Average 11.41 9.20 11.31 9.09 11.26 8.96 11.16 8.93
SD 0.073 0.117 0.057 0.062 0.077 0.038 0.069 0.043
Average*SD 11.41£0.07| 9.2+0.12 | 11.31£0.06 | 9.09+0.06 | 11.26+0.08| 8.96+0.04 | 11.16+0.07 | 8.93+0.04
H 2. Sheep-Logan filter0ilA Hkx|Ze| Z0|(mm)
Cut off level 04 05 06 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Central transaxial (X+Y)/2 12.0 9.4 11.7 9.3 11.6 8.8 114 8.9
Central axial(Z) 12.0 9.5 11.8 9.3 11.6 9.2 11.5 9.2
Periperal radial(X) 12.0 9.2 11.8 9.2 11.8 9.1 11.6 8.9
Periperal tangential(Y) 12.0 9.5 11.7 9.4 1.7 9.1 1.4 9.3
Periperal axial(Z) 12.0 9.5 11.8 9.3 11.6 9.2 11.5 9.2
Sum 60.1 471 58.9 46.6 58.2 455 57.4 454
Average 12.01 9.42 11.77 9.31 11.65 9.10 11.47 9.09
SD 0.029 0.120 0.039 0.055 0.079 0.137 0.066 0.146
Average+SD 12.01£0.03|9.42+0.12 | 11.77£0.04 | 9.31£0.06 | 11.65+0.08| 9.10%+0.14 | 11.47%0.06 | 9.09+0.14
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E 3. Hanning filter®|A BEX|Z2| Z0|(mm)

Cut off level 04 0.5 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Ce”tr&'+tYr)a/r‘zsaX‘a' 15.7 12.0 14.1 10.9 13.3 10.4 12.7 8.3
Central axial(2) 15.3 1.6 13.6 10.7 13.0 10.2 12.5 8.2
Periperal radial(X) 15.8 11.8 14.2 11.0 13.3 10.0 12.9 8.4
Periperal tangential(Y) 15.9 12.1 14.3 11.0 13.4 10.3 13.0 8.7
Periperal axial(Z) 15.4 11.6 14.0 10.7 13.2 10.3 12.7 8.6
Sum 78.0 59.1 70.2 54.2 66.1 51.2 63.8 42.2
Average 15.61 11.82 14.04 10.83 13.22 10.24 12.76 8.44
SD 0.244 0.180 0.218 0.148 0.127 0.147 0.161 0.190
Average+SD 15.61+0.2411.82+0.18|14.04+0.22|10.83+0.15|13.22+0.13|10.2400.15|12.76+0.16 | 8.44+0.19
H 4. Hamming filter0lA Btx|Z2| Z0|(mm)
Cut off level 04 0.5 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Ce””("j('x?/”;a“a' 1.3 9.6 1.3 9.4 1.2 9.0 1.1 8.8
Central axial(2) 11.7 9.3 11.3 9.1 11.3 8.9 11.2 8.9
Periperal radial(X) 11.4 9.3 11.4 9.1 11.3 8.9 11.3 8.7
Periperal tangential(Y) 11.6 9.6 11.5 9.1 11.3 9.1 11.0 8.9
Periperal axial(Z) 11.4 9.3 11.4 9.1 11.3 9.1 11.2 9.0
Sum 57.4 47.0 56.9 458 56.4 44.9 55.8 44.2
Average 11.48 9.40 11.37 9.17 11.28 8.99 11.17 8.85
SD 0.124 0.144 0.076 0.126 0.035 0.061 0.103 0.122
Average+SD 11.48+0.12{9.40+0.14 | 11.37+0.08 | 9.16+0.13 | 11.28+0.04| 8.99+0.06 |11.17+0.10| 8.85+0.12
H 5. Low—pass cosine filter0OlAl Hx|Z2| Z0|(mm)
Cut off level 04 0.5 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Ce”"fx'jyrf/”;a”a' 13.6 9.9 12.6 9.9 12.2 9.7 11.8 9.3
Central axial(2) 13.4 9.7 12.4 9.9 12.3 9.6 12.0 9.4
Periperal radial(X) 13.7 10.5 12.7 9.8 12.3 9.6 12.0 9.3
Periperal tangential(Y) 13.6 10.2 12.8 10.0 12.4 9.7 12.1 9.8
Periperal axial(Z) 13.3 9.9 12.6 9.9 12.3 9.6 121 9.5
Sum 67.6 50.1 63.2 49.5 61.5 48.2 59.9 471
Average 13.52 10.02 12.64 9.90 12.30 9.63 11.98 9.42
SD 0.154 0.263 0.126 0.056 0.056 0.064 0.100 0.097
Average+SD 13.52+0.15|10.02+0.26| 12.64+0.13| 9.90+0.06 | 12.30+0.06 | 9.63+0.06 | 11.98+0.10| 9.42+0.10
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H 6. Parazen filterOlA HX|[Z2| Z0|(mm)
Cut off level 04 05 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Central transaxial
(X+Y)/2 18.6 14.3 16.3 12.6 14.8 11.6 13.9 10.9
Central axial(2) 17.9 13.6 15.7 12.0 14.5 11.1 13.7 10.7
Periperal radial(X) 18.8 14.2 16.3 12.3 14.9 11.6 14.0 10.6
Periperal
tangential(Y) 19.0 14.5 16.5 12.6 15.0 11.7 14.2 11.0
Periperal axial(Z) 18.1 13.6 15.9 12.1 14.6 11.2 13.8 10.6
Sum 92.3 70.1 80.8 61.6 73.9 57.1 69.6 53.9
Average 18.46 14.03 16.16 12.33 14.78 11.43 13.92 10.77
SD 0.428 0.356 0.309 0.259 0.199 0.229 0.159 0.155
Average=*SD 18.46+0.43|14.03+0.36|16.16+0.31|12.33+£0.26 | 14.78+0.20 | 11.43%+0.23| 13.92+£0.16|10.77+0.16
¥ 7. Butterworth filter0lA BEX|Z2Q| Z0|(mm)
Cut off level 04 0.5 0.6 0.7
Equipment MS2 MS3 MS2 MS3 MS2 MS3 MS2 MS3
Central transaxial
(X4Y)/2 11.6 9.5 11.5 8.8 11.4 8.6 11.1 8.6
Central axial(2) 12.2 9.3 12.0 9.0 11.5 8.9 11.0 8.8
Periperal radial(X) 11.4 9.2 11.2 8.7 11.5 8.6 11.2 8.6
Periperal tangential(Y) 11.2 9.1 111 8.9 111 8.9 111 8.8
Periperal axial(Z) 1.1 9.0 1.1 9.0 1.1 8.9 11.0 8.9
Sum 57.5 46.1 56.9 443 56.6 44.0 55.4 43.7
Average 11.51 9.22 11.37 8.86 11.31 8.79 11.07 8.74
SD 0.408 0.163 0.315 0.121 0.203 0.133 0.065 0.114
Average£SD 11.561%£0.41|9.22+0.16 | 11.37+£0.32| 8.86%+0.12 | 11.31£0.20 | 8.79+0.13 | 11.07+£0.07 | 8.74%+0.11
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