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Application of PyrLK “corner-mass center” method

for surface flow field calculation in the complex flow field

TU Yangl' ., CAO Wenhongl' * LIU Chunjingl' 2 WANG Xiangdongl' ?
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. Key Laboratory of Hydraulic and Sediment Science and River Harnessing of the Ministry
of Water Resources, Beijing 100048, China)

Abstract: The method of particles matching is the key to obtain surface flow field value accurately. This
paper expounds in detail on principle and realization course of the newly proposed PyrLK “corner-mass cen-
ter” method based on the optical flow algorithm. Using the PyrLK “corner-mass center” method, the com-
plex surface flow field in the bend channel is calculated, and compared with the advanced method at pres-
ent called matching probability method. The results indicate that, for the complex flow field shown in this
paper, the calculation results of the matching probability method rely on the parameters selected to a large
extent such as motion vector permissible variations, and generate the error matching which occurs in imple-
mentation process of previous PTV technology owing to mass centers of some non-tracer particles are ex-
tracted and used to calculation, because there will be extracted to the center of mass and make them par-
ticipate in the calculation of tracer particles and the error matching. While the PyrLK “corner-mass center”
method only related to image information features and does not rely on the assumption of tracer particle
match rule, it can be better in realizing the tracking and matching of tracer particles in the complex flow.
Compared with the matching probability method, this method has a better adaptability in the calculation of
complex flow field where the tracer particles have large differences in the displacement vector.

Keywords: surface flow field; complex flow field; Pyramid LK optical flow method; the matching probabili-
ty method; PTV
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