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Investigation of Fish Swimming Performance in Different
Froude Numbers by Video Techniques
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ABSTRACT

This study used bi-camera method and simple mathematical operation as a non-
invasive monitoring method to develop a XYZ-coordinates to calculate the fish length and fish
swimming speed. The lengths and swimming speeds of Candidia barbata and Oreochromis
niloticus niloticus were estimated by bi-camera method in the modeling channel. The
maximum error was 9.47% (1.23 cm), and the minimum error was 4.19% (0.18 cm). The
experiment determined the tail-beat frequency in different velocities to estimate the maximum
adapting Froude number for two fish species when they were in the field. The result showed
that the small fish needed high tail-beat frequency to make the body in a stable situation. In
addition, Candidia barbata was more suitable for the fast flow than Oreochromis niloticus
niloticus.

The experiment measured the critical swimming speed of two fish species by Increased
Velocity Tests. The critical swimming speeds of Candidia barbata were 0.39 m/s—0.74 m/s,
and the critical swimming speeds of Oreochromis niloticus niloticus were 0.30 m/s —0.46 m/s.
This result can be designing parameters of ecological engineering for field fish restoration.

Keywords: Candidia barbata, Oreochromis niloticus niloticus, Video monitor, Bi-camera, Tail-
beat frequency, Critical swimming speed.
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