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Machine visual measurement of ship draft
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Abstract: A measurement method of ship draft based on image capture and analysis is put forward to
overcome adverse effect of storm and subjective factors in manual observation method. Water gauge
image capture system by taking wall-climbing robot as carrier with internet protocol camera. The sys-
tem can complete water gauge photographing by going across side plate with complex surface under
the control of panel personal computer. High-definition image with several wave periods can be col-
lected successively (1600 pixel X 1200 pixel). Pre-treatment and distinction to water-gauge character is
implemented in image based on morphology and neural network algorithm, which effectively improves
distinction degree of several similar characters :"6", "8" and "9". At the same time, it can distinguish
waterline in image by color image segmentation algorithm. Ship draft can be confirmed by comparing
relative location of waterline on quantization water gauge and thus successfully eliminate interference
of false waterline caused by wave infiltration and realize self-motion determination of location of water-
line. Experiment shows that final distinguishing accuracy of this method can reach 1 mm, which is ob-

viously higher than 5 mm that can be reached by artificial visual observation method. Besides, the ne-
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cessity to reduce storm interference through applying comprehensively multiple image data is proved

by making use of data comparison of field measurement.

Key words: ship draught; wall-climbing robot; machine vision; neural network; color image segmen-

tation
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Fig. 1 Structure diagram of ship draft measurement

system based on machine vision
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Fig. 3 High-resolution draft image of AN % x

bulk carrier acquired by climbing robot e-

quipped with a camera
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