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Abstract

Abstract

Ship wake is the track generated by the ship during the voyage, which has very
important military significance and plays an important role in naval warfare. The study
of wake has been started very early abroad, and they have accumulated a lot of data and
experience. In recent years, the study of wakes has gradually begun in China.

Combining the research status and development trend of the wake and image
processing technology, this thesis mainly discusses the processing technology of wake
image. This thesis analyzes the filtering method, wake edge detection and extraction
algorithm, wake 3d reconstruction, wake image software implementation. The main
contents are as follows:

In the first part, this thesis introduces the laboratory wake measuring equipment
and experimental process, and briefly analyzes the characteristics of multi-beam sonar
imaging.

In the second part, this thesis analyzes the method of edge detection and extraction
of wake. Including the research on the filtering and noise reduction method of wake
image, this paper compares various filtering methods to find out a noise reduction
method suitable for wake. Then use different edge detection operators to detect the
wake edge. The effect of edge detection directly affects the subsequent three-
dimensional reconstruction. Compare the detection effects of various edge detection
operators, and select the best detection operator for edge detection. In order to further
illustrate the reliability of the selected edge detection operator, the edge of the detection
is evaluated numerically.

The third part discusses the three-dimensional reconstruction of the wake edge.
Three-dimensional reconstruction is based on two-dimensional edge detection. In the
Three-dimensional reconstruction, use the data extracted by edge Detection. When
processing wake data, the gray intensity of each frame is different. So it is necessary to
set an appropriate threshold for each frame of image in an adaptive way. At the same

time, when edge detection is carried out, some wake edge data will be missing. In order
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to show the complete wake, the edge data needs to be interpolated. In this thesis, the
appropriate interpolation method is selected through the common interpolation method
cqmbined with the characteristics of wake. Finally, the extracted wake edge data are
reconstructed in three dimensions.

The fourth part is the software implementation of wake image processing
technology. The software development platform is MATLAB. MARTAB has powerful
mathematical operation function and image processing function. The wake edge
extraction and Three-dimensional reconstruction parts are processed using MATLAB.
MATLAB is very convenient, and can achieve a variety of wake image processing
algorithmé. The software integrates the functions of wake edge detection, extraction
and Three-dimensional reconstruction. It is a software that comprehensively processes

wake images.

Key Words: Ship wake, Edge detection, Three-dimensional reconstruction, Software,

Image processing
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Figure 1.3 Wake image processéd by fractal image
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Figure 1.5 Vertical measurement of the trajectory of the wake of the traffic
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Figure 3.11 Canny operator high threshold and low threshold extraction edge
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Figure 3.14 Extracting wake contours with Canny operator
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Figure 3.16 Filtering images and extracting wake edges using Canny operator
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Table 4.1 The variation of the standard deviation mean with the threshold
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Table 4.2 The second set of optimal threshold selection

i%k K Omax o™ oM 8 H_Thresh

195 0.985 55.19 0.87 28.82 32.15 610089.42

150 0.985 55.66 0.85 27.83 31.76 580816.19

100 0.995 53.42 0.93 31.16- 32.58 1898739.57

80 0.995 53.44 0.96 30.49 30.93 1995068.81

50 0.995 55.25 0.95 31.06 31.58 272222.95
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Table 4.3 The fifth group of optimal threshold selection

U K Omax o™ oM 5 H_Thresh
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80 0.985 56.60 0.82 2691 31.96 532681.61
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Figure 5.5 Edge extraction interface diagram
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Figure 5.6 Three-dimensional reconstruction flow chart of wake image
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