HNRSHBEFZHE
52, 121101(2015) Laser & Optoelectronics Progress ©2015( 1 [ 3 5) e a4t

[d

32 8 i T vk iy O b 22 2L AR 1 Pl A% gt i
mAR % =

W IRV Tl R AT I O G H AR B K R e =, SRR VT IR I 150080

WE TR AL A I K2 OGRS DR ER e, K 2% e A5 1 0 3 U5 BT A5 AR 00 0 N i, K L
TUE W v T8 S R 2% AR A T SO AR R S R A S B SR TS S TR B R B IR S A
I HL5 o (B 0B I 2 (8 I8 0 R T A B U 1 0 U R R AT LA, TR BT T R0 U I 1 v T3 S R 2 S AR A
RS IS 2 W A i T AT

KER MR RG; Kbk2L; 5 B I A1 B ikl ; B4 2 g

FESES TN29 XERFRIEED A

doi: 10.3788/LOP52.121101

Application of Bilateral Filtering Algorithm on Terahertz Confocal
Scanning Image Denoising
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Abstract Due to the addition of confocal pinholes and the unstable output of terahertz laser currently, the
performance of terahertz confocal scanning microscopic imaging is not high. The bilateral filtering algorithm is
applied to the image denoising of transmission type terahertz confocal scanning microscopic imaging. Through
the experiment, the bilateral filtering parameters are calculated to fit this situation. Moreover, through the
comparison of the filtering performance with median filtering, average filtering and open operation filtering, it is
proved that the bilateral filtering algorithm is feasible to apply for image denoising of transmission type terahertz
confocal scanning microscopic imaging.
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Fig.1 Result of original image after background suppression Fig.2 Flow block diagram of bilateral filtering algorithm
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Fig.3 Filtering results when o,=1.8.(a)0c,=0.3;(b)o,=0.5;(c) o, =0.7
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Fig.4 Edge detection results of Fig.3. (a) o, =0.3; (b) 0,=0.5; (¢) 0,=0.7
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Table 1 Comparisons of means, standard deviations and SNR when o is changing

o, Mean Standard deviation SNR

0.3 81.3044 44.5291 1.8259
0.5 81.2200 44.1515 1.8396
0.7 81.2327 44.0501 1.8441
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Fig.5 Filtering results when o,=0.5.(a) o,=1.6;(b) 0,=1.8;(c) 0,=2
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Fig.6 Edge detection results of Fig.5. (a) o,=1.6;(b) ¢,=1.8;(c) o,=2
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Table 2 Comparisons of means, standard deviations and SNR when o, is changing

o, Mean Standard deviation SNR

1.6 81.3237 44.8475 1.8134
1.8 81.2200 44.1515 1.8396
2.0 80.8683 43.7237 1.8495
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Fig.7 Comparisons of BF method with other filtering methods. (a) BF; (b) median filtering; (c) average filtering;

(d) open operation filtering

10 20 30 40 50 ‘ 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
K8 1A THIL GRS R . ()WL UE I 5 (b) P ELIE L 5 () (L IE L 5 () Tz FE uE
Fig.8 Edge detection results of Fig.7. (a) BF; (b) median filtering; (c) average filtering; (d) open operation filtering
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Table 3 Filter performance comparisons of four methods

Bilateral filter Median filter Average filter Open operation filter
Mean 81.2200 81.2241 82.1173 75.8298
Standard deviation 44.1515 46.3392 46.1362 45.2281
SNR 1.8396 1.7528 1.7799 1.6766
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