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Research on rotation angle measurement using magnetic effects
based on GRNN algorithm
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Abstract: Aiming at disadvantages of equivalent magnetic charge model in rotate angle solution for intelligent
ball hinge, neural network algorithms are selected to calculate, simulate and obtain the spatial angle. A suitable
algorithm is determined according to the simulation results, and a feasibility scheme is proposed to improve the
measurement accuracy. The effectiveness of neural network GRNN algorithm is proved after comparing with
the calculation precision of equivalent magnetic charge model method. A measurement and test platform is set
up and the test results show (comparing with preliminary research results) that the GRNN algorithm make the
average error decrease 0.52' within £10° measuring range and reduced the average error as much as 12.44" in
+20° measuring range. This indicates that not only the angle measurement accuracy is improved, but also the
measurement accuracy increases in stead of decrease with the measuring range enlarging. Meanwhile, the
accuracy of GRNN does not depend on the structural parameters of the ball hinge. The exhibited characteristics
of GRNN algorithm paves the way for further improving the measurement accuracy of intelligent ball hinge in
the near future.
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