BA0E HBTH
2013 4£ 7 A

Hi Mo
CHINESE JOURNAL OF LASERS

Vol. 40, No. 7

July. 2013
FECE O T LK P H b PG pi Ak PR

BhelE x| & BN I %

1 Tl A2 FT I CUMAO WO HOR B R R S S8 % . BRI 1R 150080)
WE  ESWOEH BT KT BARRI AR . iy T 52 2 5w

== Bl

Wi, T4 A e B I 25 B 8 88 K i R R
S TF) HR B AR R g TR X B B AR A R T M Y B AR R AR
FESES

F
R o o fige D b Tl 80 5 2o 43 A KR H b T 5 M P Y e 4 L — ol PR o 4k A Ao AT IR R A A i
PR AR S 3, 43 30 %5 5 m Al 15 moK R /KE HARBOG S AR BEAT AU AL T, 25 SRR L 4R B AR A ROR BR
KR KR BOLE IR KT UG 5w s
TP752. 2

T PR UK S0 v A U S A L BB SC I H AR R L IR R R B M b . DL DG A5 SRS SO TR R S8 R K It K R
XHEEFRIRED A doi: 10.3788/CJL201340.0714002

Streak Tube Imaging Lidar

Image Pre-Processing Algorithm of Underwater Target for
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Image signal-to-noise ratio (SNR) will be reduced with the range increasing because of the influence of
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backscattering noise when blue-green laser radar is detecting and imaging underwater target. In order to solve this
experiments of detecting and imaging the mine in indoor pool are carried out with the streak tube imaging lidar. The
improved. The clear object contour is obtained.
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problem, by analyzing the noise types for the underwater target image of the laser radar, an algorithm of image pre-
pre-processing algorithm can effectively suppress the backscattering noise of water.

1

processing is presented, which includes the noise suppression in frequency domain and the improved Butterworth

algorithm is used for the intensity image of the 5 m and 15 m underwater mine.
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.

high-pass filters. The pre-processing algorithm can realize the image restoration, and improve the image SNR. The
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The results show that the
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Fig. 1 Grayscale probability density distribution of the underwater target. (a) 5 m depth; (b) 15 m depth
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streak images adjacent FFT remove noise in low—pass
overlay images frequency domain filtering
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IFFT high—pass FFT image
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Fig. 2 Chart of pre-processing algorithm on frequency domain
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Fig. 3 Picture of the mine
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Fig. 4 Intensity image of mine in depth of 5 m. (a) Original

image; (b) image after pre-processing
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Fig. 5 Intensity image of mine in depth of 15 m. (a) Original
image; (b) image after pre-processing
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Table 1 Analysis of statistical results

Mean  Standard

value  deviation
Original intensiy image of 5 m 13.57 13. 47
Pre-processed intensity image of 5 m  20. 14 16. 45
Original intensiy image of 15 m 27.26 25.09
Pre-processed intensity image of 15 m 2. 55 1. 99
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