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Study on estimation of propeller cavitation using computer vision

Taegoo Lee’, Ki-Seong Kim', Ji-Woo Hong', Byoung-Kwon Ahn’ and Kyung-Jun Lee”

Abstract Cavitation occurs inevitably in marine propellers rotating at high speed in the water, which
is a major cause of underwater radiated noise. Cavitation-induced noise from propellers rotating at
a specific frequency not only reduces the sonar detection capability, but also exposes the ship's
location, and it causes very fatal consequences for the survivability of the navy vessels. Therefore
cavity inception speed (CIS) is one of the important factors determining the special performance of
the ship. In this study, we present a method using computer vision that can detect and quantitatively
estimate tip vortex cavitation on a propeller rotating at high speed. Based on the model test results
performed in a large cavitation tunnel, the effectiveness of this method was verified.
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Fig. 1. 3 way-diff algorithm



130 ofelT - 7714 - &2

HA 3 way-diff Galg]F@)= AREsle] A&

3709 Zeqlel tisto] Z2te] A T
3l #2121 =419 22dS AT Fig. 1
< 3 way-diff @85S =438k A0 E (T-1)
I (M 2FF7A), (NS (T+1)e] =147 B),
(T-D (T+1) 9] AFHO)= &3l w29 =A

o e BT 5= 3o, A, B, C 2 And
Aoz T Alle] 24 HFEE 4 F Sirk
And 1= 1Y) wWiEell A, B, C ©]
o] ol AlAE.

o veht=

A&B&C

Fig. 2. Cavitation and motion detection process
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Fig. 6. Propeller tip vortex cavitation detection and segmentation
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Fig. 8. Cavity fraction at V=12.4 m/s
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Fig. 9. Cavity fraction at V=13.4 m/s
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