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The forward kinematic problem of parallel robots is always considered as a
challenge in the field of parallel robots due to the obtained nonlinear system of
equations. In this paper, the forward kinematic problem of planar parallel robots is
investigated using a neural network-based approach. In order to increase the accuracy of
this method, the workspace of the parallel robot is divided into a number of smaller
subspaces using the classifier and the boundary overlap method. After estimating the
corresponding subspace, two separate neural networks are used in each subspace to
determine the position and orientation of the moving platform. This approach is
implemented on a 3-PRR planar parallel robot and its results are compared with the
results obtained from the MLP, WaveNet, GMDH, Dual and Independent neural
networks. Moreover, in order to evaluate the efficiency of the proposed method, a
circular motion path is simulated using this approach and its performance is compared
with the five above-mentioned methods. The results obtained from the implementation
of this approach and comparison with the conventional methods indicate that the
proposed method analyzes the forward kinematic problem of a planar parallel robot with
proper accuracy.
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MSE 0 y X
3.13E-05 4.05E-05 3.73E-05 1.59E-05 MLP (n=60)
7.30E-03 7.30E-03 4.63E-04 2.64E-04 GMDH (Bicubic)
9.41E-05 9.41E-05 5.96E-05 1.22E-04 WNN (n=70)
2.13E-07 2.13E-07 3.65E-07 7.47E-08 Dual NN (n=55)
4.53E-06 4.53E-06 2.67E-06 7.87E-07 Independent NN (n=70)
1.38E-07 3.22E-07 5.14E-08 3.94E-08 Proposed Method (n=40)
MAE
MAE 0 y X
4.69E-03 5.25E-03 5.38E-03 3.44E-03 MLP (n=60)
4.66E-02 1.08E-01 1.87E-02 1.28E-02 GMDH (Bicubic)
8.30E-03 8.18E-03 6.76E-03 9.97E-03 WNN (n=70)
2.33E-04 2.60E-04 2.64E-04 1.73E-04 Dual NN (n=55)
1.52E-03 2.63E-03 1.21E-03 7.07E-04 Independent NN (n=70)
2.11E-04 3.55E-04 1.47E-04 1.31E-04 Proposed Method (n=40)
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