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A Study on Methods for Accelerating Sea Object Detection in Smart Aids
to Navigation System
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ABSTRACT

In recent years, navigation aids, which plays as sea traffic lights, have been digitized, and are developing beyond simple sign
purpose to provide various functions such as marine information collection, supervision, control, efc. For example, Busan Port which is
located in South Korea is leading the application of the advanced technologies by instaling cameras on buoys and recording video
images to supervise maritime accidents. However, there are difficulties to perform their major functions since the advanced
technologies require long-ferm battery operation and also management and maintenance of them are hampered by marine
characteristics. This study proposes a system that can automatically nofify maritime objects passing around buoys by analyzing image
information. In the existing sensor-based accident prevention systems, the alarms are generated by a collision detection sensor. The
system can identify the cause of the accident whilst even though it is difficult not possible fo fundamentally prevent the accidents.
Therefore, in order to overcome these limitations, the proposed a maritime object detection system is based on marine characteristics.
The experiments demonstrate that the proposed system shows about 5 times faster processing speed than other existing algorithms.
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(Figure 1) Maritime Safety Monitoring System
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Void function GRID_MATRIX

get image_matrix[rows][cols]
get grid_size
get gird_matrix[grid_size][grid_size]
grid_width =image_matrix.cols / grid_size
grid_height =image_matrix.rows / grid_size
grid_pixel =0
For (y =0; y < grid_size; y + +) {
For (x = 0;x < grid_size;x + +) {
For (j = (y = grid_height);j < ((y + 1) * grid_height;j + +) {
For (i = (x = grid_width); i < ((x + 1) = grid_width; i + +) {
grid_pixel = grid_pixel + image_matrix[f][{](R + G + B color)/3

grid_matrix[y][x] = grid_pixel / (grid_width = grid_height)
grid_pixel =0

7

print grid_matrix
(O8l b) Jel= g1e|Ee] Am=
(Figure 5) Pseudo Code of Grid Algorithm
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Void function GRID_HORIZON

get grid_size
get gird_matrix[grid_size][grid_size]
get horizon_matrix[grid_size]
width_total =0
For (y = 0; y < grid_size; y + +) {
For (x = 0;x < grid_size;x ++) {
width_total = width_total + grid_matrix[y][x]

width_total =width_total / grid_size
grid_horizon[y] = width_total
width_total = 0

print horizon_matrix

(I3 8) J2l= $EM 4N A==

(Figure 8) Pseudo Code of Grid Horizon Algorithm
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Void function HORIZON_DETECTION

get grid_size
get horizon_matrix[grid_size]
pixel_diff =0
max_diff =0
horizon_index = 0
For (y = 0; y < grid_size; y + +) {
pixel_dif f = absolute value(grid_horizon[y + 1] — grid_horizon[y])
if (max_dif f < pixel_diff) {
max_dif f = pixel_dif f
horizon_index = y
}

print horizon_index
(OF 9) I=IE 784 #5 of=s
(Figure 9) Pseudo Code of Grid Horizon Detection
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(Figure 12) Maritime Datasets Example
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