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The Understanding and Application of Noise Reduction
Software in Static Images
Hyung Jin Lee, Ho Jun Song, Jong Min Seung, Jin Wook Choi, Jin Eui Kim and Hyun Joo Kim

Department of Nuclear Medicine, Seoul National University, Seoul, Korea

Purpose: Nuclear medicine manufacturers provide various softwares which shorten imaging time using their
own image processing techniques such as UlatraSPECT, ASTONISH, Flash3D, Evolution, and nSPEED. Seoul
National University Hospital has introduced softwares from Siemens and Philips, but it was still hard to
understand algorithm difference between those two softwares. Thus, the purpose of this study was to figure out
the difference of two softwares in planar images and research the possibility of application to images produced
with high energy isotopes. Materials and Methods: First, a phantom study was performed to understand the
difference of softwares in static studies. Various amounts of count were acquired and the images were analyzed
quantitatively after application of PIXON, Siemens and ASTONISH, Philips, respectively. Then, we applied
them to some applicable static studies and searched for merits and demerits. And also, they have been applied to
images produced with high energy isotopes. Finally, A blind test was conducted by nuclear medicine doctors
except phantom images. Results: There was nearly no difference between pre and post processing image with
PIXON for FWHM test using capillary source whereas ASTONISH was improved. But, both of standard
deviation(SD) and variance were decreased for PIXON while ASTONISH was highly increased. And in
background variability comparison test using IEC phantom, PIXON has been decreased over all while
ASTONISH has shown to be somewhat increased. Contrast ratio in each spheres has also been increased for both
methods. For image scale, window width has been increased for 4~5 times after processing with PIXON while
ASTONISH showed nearly no difference. After phantom test analysis, ASTONISH seemed to be applicable for
some studies which needs quantitative analysis or high contrast, and PIXON seemed to be applicable for
insufficient counts studies or long time studies. Conclusion: Quantitative values used for usual analysis were
generally improved after application of the two softwares, however it seems that it’s hard to maintain the
consistency for all of nuclear medicine studies because result images can not be the same due to the difference of
algorithm characteristic rather than the difference of gamma cameras. And also, it’s hard to expect high image
quality with the time shortening method such as whole body scan. But it will be possible to apply to static studies
considering the algorithm characteristic or we can expect a change of image quality through application to high
energy isotope images. (Korean J Nucl Med Technol 2010;14(1):54-60)
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* E.CAM-signature (Siemens, Germany)
SKY-Light (Philips, USA)

* Flanged Jaszczak ECT phantom
NEMA IEC Body phantom

* Capillary tube
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Fig. 2. Jaszczak phantom.

Fig. 3. IEC phantom.
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1) PIXON

2) ASTONISH

4. Jaszczak ECT phantom2 O|&ch A H| Fig. 5. Raw and PIXON Images of IEC phantom.

Table 1, PIXON statistics with capillary

PIXON X profile Y profile Standard deviation Variance
Before 2.79 (6.71) 3.47 (8.34) 11.07 122.53
50 kcounts
After 2.86 (6.85) 3.53 (845) 10.98 120.59
Before 278 (6.67) 3.49 (8.38) 55.17 3043.57
250 kcounts
After 2.83 (6.75) 3.56 (8.47) 55.05 3030.78
Table 2, ASTONISH statistics with capillary
ASTONISH X profile Y profile Standard deviation Variance
Before 2.99(6.97) 3.47(8.34) 10.41 108.43
50 kcounts
After 2.19(5.11) 2.59(6.04) 1651 272.67
Before 2.96(6.90) 3.58(8.51) 51.8 2683.45
250 kcounts
After 2.08(5.05) 2.60(6.03) 83.19 6920.84
Table 3, ASTONISH tables of IEC phantom for comparing counts & contrast ratio
Raw ASTONISH 150 k 500 k
500 k counts Contrast
Sphere BKG Sphere BKG Before After Before After
10 mm 1,387 809 1,617 768 37 mm 97.91 98.23 97.74 98.03
13 mm 2,579 873 3,244 872 28 mm 95.45 96.31 94.61 95.31
17 mm 4,834 885 6,111 995 22 mm 0.78 91.25 90.88 91.40
22 mm 9,983 910 12,292 1,058 17 mm 80.66 82.47 81.69 83.71
28 mm 19,273 1,038 22,820 1,069 13 mm 67.60 75.02 66.14 73.12
37 mm 42,193 950 47,615 937 10 mm 36.60 44.96 41.67 52.50
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Table 4, Raw and ASTONISH Images of IEC phantom
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Raw ASTONISH 150 k 500 k
500 k counts Contrast

Sphere BKG Sphere BKG Before After Before After
10 mm 1,564 868 7,790 4,857 37 mm 97.84 97.91 97.60 97.62
13 mm 2,702 917 13,268 3,700 28 mm 94.50 94.94 94.91 95.96
17 mm 4,815 906 24,136 4,091 22 mm 91.16 92.96 90.50 91.27
22 mm 9,376 890 48,296 4,214 17 mm 81.08 82.94 81.18 83.05
28 mm 20,017 1,018 99,672 4,024 13 mm 65.01 66.56 66.06 7211
37 mm 41,941 1,005 207,112 5,170 10 mm 21.07 27.3 80.61 60.38
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Table 5, PIXON results for SD & variability of BKG,

Fig. 6. Formulas for analysis of
BKG variability.

[mm] Raw PIXON [mm] Raw PIXON
37 9.32 8.15 37 8.11 7.90
28 7.92 7.33 28 4.24 3.70
SD 22 8.88 7.29 Variance 22 10.65 6.24
17 8.46 7.25 17 6.29 4.56
13 9.10 8.24 13 11.07 8.61
10 12.52 5.83 10 18.63 7.58
Table 6, ASTONISH results for SD & Variability of BKG
[mm] Raw Asto [mm] Raw Asto
37 5.11 6.02 37 4.06 4.89
28 4.88 7.65 28 3.39 3.80
SD 22 4.06 6.18 Variance 22 5.16 6.68
17 4.62 4.04 17 4.25 6.59
13 4.69 5.50 13 7.97 9.24
10 5.83 8.80 10 8.94 10.29
1) PIXON 5. Clinical case
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1) WBC scan

2) Parathyroid scan
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Fig. 8. Jaszczak phantom images for comparing Raw data and ASTONISH.
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Fig. 9. Images of WBC scan using PIXON and ASTONISH.
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Fig 10. Images of Parathyroid scan using PIXON and ASTONISH.
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Fig 11. Images of salivary & hepatobiliary scan using ASTONISH.
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Fig. 12. Images of lymphangiography using PIXON.
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P'T Whole body scan using PIXON & ASTONISH.
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