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Abstract

The present study aims to develop a real-time surface image velocimeter (SIV) using an Android smartphone. It can measure river surface
velocity by using its built-in sensors and processors. At first the SIV system figures out the location of the site using the GPS of the phone. It
also measures the angles (pitch and roll) of the device by using its orientation sensors to determine the coordinate transform from the real world
coordinates to image coordinates. The only parameter to be entered is the height of the phone from the water surface. After setting, the camera
of the phone takes a series of images. With the help of OpenCV, and open source computer vision library, we split the frames of the video and
analyzed the image frames to get the water surface velocity field. The image processing algorithm, similar to the traditional STIV
(Spatio-Temporal Image Velocimeter), was based on a correlation analysis of spatio-temporal images. The SIV system can measure
instantaneous velocity field (1 second averaged velocity field) once every 11 seconds. Averaging this instantaneous velocity measurement for
sufficient amount of time, we can get an average velocity field. A series of tests performed in an experimental flume showed that the
measurement system developed was greatly effective and convenient. The measured results by the system showed a maximum error of 13.9
% and average error less than 10 %, when we compared with the measurements by a traditional propeller velocimeter.
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