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Determination of Optimal Parameters for Bilateral Filter for Medical Images
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Recent camera can take a bright picture even in dark field. The Processor of camera gain signal. However noise is

amplified when signal amplified. In this article, we propose an easily technique bilateral filter for noise reduction. The

proposed technique can efficient noise reduction in 4 times of filtering and the optimized parameter searching time is

drastically shortened.
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Fig.3. Result of figure size and execution time for
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Fig.4. The proposed algorithm

Fig.5. The lung cancer image without filtering

Fig.6. The lung cancer image with filtering

6. EBRRUER

6-1) HER)ELEHDOMET Fig50E9H12/4
A%, 10%~30%F CHEESEEEZHE L. ZOMH
AL S TFIT 4V F % 1 [Al~10 [0 F THEYE L
FEITL, 74 vy I EHED PSNR O % M2 L 720 F
B % Fig. 71 R$ . 72, EEBBREEZ Table 1 12”7,
Fig.7 ® 7 5 THEA 7 1 )V & & T 7z, #EfiAs PSNR
DAATTHb, k- - FOoOTSI7713, Theth/ A
AH10% - 20% - 30% DWRT T 4 V& WA FT o728 &
DTS T ThHb, DT T 7%, TITHIES ORERTH
Bo FATHFZRIE 7 4V & LB % 1 [\ 72171T > T % DT

IEEJ Trans. EIS, Vol.139, No.9, 2019



ERBEGED T 4 IV I8T 2 — % g (GEEEE, i)

38 : . —
noise I
36 ¢ noise 20% —<— |
34 | noise 30% —— |
— 1 previous research ———
o 32 ¢ —
=
i 30-/f//
G
o 28 f % 5 = * -
26 T
24
22 | : : : : : .
1 2 3 4 5 6 7 8 9 10

times of filter

Fig.7. Result of filtering repitation for PSNR

Table 1. Experiment enviroment
| | Specification
PC MacBookAir 2015 Early
CPU 1.6GHz Intel Core i5
Memory 8GB 16000 MHz DDR3
Language Python3
Library OpenCV3.0, scikit-image

Fig.8. The X-ray image for CR(lung)
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Fig.9. The X-ray image for SXA(head)

Fig.10. The X-ray image for RF(bladder)
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Fig.11. The PSNR of 3 times filtering for CR(lung)
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Fig.12. The SSIM of 3 times filtering for CR(lung)
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Fig. 13. The PSNR of 5 times filtering for CR(lung)
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Fig. 14. The SSIM of 5 times filtering for CR(lung)
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Fig.15. The PSNR of 3 times filtering for SXA(head)
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Fig.16. The SSIM of 3 times filtering for SXA(head)
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Fig. 18. The SSIM of 5 times filtering for SXA(head)
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Fig.19. The PSNR of 3 times filtering for RF(bladder)
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Fig.20. The SSIM of 3 times filtering for RF(bladder)
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Fig.21. The PSNR of 5 times filtering for RF(bladder)
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Fig.22. The SSIM of 5 times filtering for RF(bladder)

Table 2. Results of PSNR and SSIM for images

Images PSNR (r,07) | Time[s] SSIM (r, o) | Time [s]
CR (lung) 40.6 (7, 30) 13.9 0.93 (7, 30) 48.4
SXA (head) 35.9 (7, 30) 2.05 0.71 (7, 30) 4.88
RF (bladder) 41.8 (11, 30) 4.26 0.85 (7, 30) 12.5
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