Opto-Electronic Engineering Art|C|e

% & x 4

20175 , 5544 % , 5 1M1 A

RIEMREERIRTIEEEE

PRS2, g P8, k13

! 610209
2 610054
3 100049

W b BN T, Bt R R FIRER BRI, AR T EBANGIHENME L, SN — 289 B Rk,
A, R —Fraha % MiAT 2 3RIE K 69 BRI 5R Fk . B AR BB 49 Top-hat T #ext % wil B R4 = 3k ik 22,
R B BIFIRE AR R EH IS B G AT R 2, & AR IS AR dent = SR Fh 4L 28 7
HRATAFEIG R LB ATRRS, A, WREAAA TERY TN S MEGT R EAA T IME R B 7 A 28
3%,

XIS BRI RRH; BB

FESES: TP391.41 XRkFRERE: A

An enhancement algorithm for low signal noise
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Abstract: Both the spatial or time domain processing all have certain limitations by using only the partial information
of the target. Therefore, this paper proposes an enhancement algorithm for low signal noise ratio point pixel based
on time and spatial correlation. First, the improved Top-hat transform is used for image spatial processing, and then
the wavelet transform, which has a good advantage of frequency analysis into the image, is introduced into the time
domain processing. Finally, the joint probability distribution is adopted to integrate gray image obtained by the two
processing methods. The experimental results show that the average grey value and SNR gain of target are en-
hanced effectively after enhancement.
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Fig. 1 Top-hat transform architecture.
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Fig. 2 Flow chart of temporal filtering of adjacent frames in t
time.
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Fig. 3 Flow chart of target enhancement in temporal-spatial-
fusion.
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Table 1 5 signal to noise ratio of frame image.
1 2 3 4 5
1.73 1.96 1.85 1.82 1.60
£ 2 ZAFInE MSE i,

Table 2 Comparison of MSE values in different background
prediction methods.

1 2 3 4 5

Top-hat!  60.879 56.139 63.732 62.849 64.743
89.418 85079 85765 84768 92.741

TDLMS!" 58961 65.875 70.156 68.656  79.322
8.2064 9701 13497 10593  12.622
5653 8035 10712 8434  14.223

A3 BHFTN G EMA SSIM i

Table 3 Comparison of SSIM values in different background
prediction methods.

1 2 3 4 5

Top-hat! 0675 0753 0.745 0712  0.721
0494 0578 0527 0552  0.467

TDLMSI'™ 0757 0.785 0776  0.768  0.723
0987 0915 0.908 0901  0.906
0993 0998 0.995 0996  0.992

K4 BHFHNG % GSNRAILE.
Table 4 Comparison of GSNR values in different background
prediction methods.

Top-hat!" TDLMS!
Rosnr 4.564 3.223 5.724 7.532 8.675
MSE SSIM GSNR
Top-hat
MSE
SSIM 1
GSNR
1.85
4
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Fig. 4  Background prediction and background suppression
obtained by different background prediction methods. (a)
Background. (b) Top-hat background suppression and background

prediction. (c) Morphological filter method. (d) TDLMS filter method.
(e) Multiscale morphological filter method. (f) Applying our method.
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Table 5 Analysis before and after the cumulative effect.

300.

Top-hat! 132 1.03 156 153 167 163 200]

132 1.03 138 1.23 153 1.45

100 i

TDLMS! 132 103 162 162 176 1.78 o
132 1.03 168 1.64 195 1.83 400 - LA ]
20005 5 150 300

132 1.03 179 1.78 200 2.02
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2
6
6
B 5 JEAAEEREE MG ZHE. (a) RERA
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H. (d) B ERabsRA.
Fig. 5 The filtering result and 3D intensity image. (a) Original
% 6 ATy ATat IR AL B AT B 638 R BUR. image. (b) Spatial filtering result. (c) Temporal filtering result. (d)
Table 6 Analysis before and after the time domain Temporal- spatial-fusion result.

processing enhancement effect.

« )

5 7

134 1.23 154 2.47
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Table 7 The enhancement effects of different algorithms and
the proposed methods.

134
134

1.23
1.23

[4]
(3]

197
204

3.86
4.25

134 1.23 212 4.78
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