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Abstract

For solving the problem of workspace simulation of 3-DOF Delta Robot, we propose three repre-
sentational workspace simulation methods by matlab and catia after summarizing the existing
methods. Taking the Delta Robot in laboratory as the research object, three methods are used to
simulate workspace by its structure parameters. And the results are compared and verified
through the actual measured data. The results show that the workspace models of three simula-
tion methods are same, so all the three methods are feasible. Because the simulation method
based on forward position kinematic (FPK) solution in Matlab can change the range of input angle
of active rod, its result has the highest data coincidence. Gradually increase the input angle and
simulate on the method based on (FPK) solution, the results show that the working space is from
the bottom up, from the center to the edge, along the three active bar, gradually increase, until the
whole.
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Figure 1. Figure of Delta robot
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Figure 2. Delta robot kinematic diagram
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Figure 4. Delta robot workspace based on inverse position kinematic solution in Matlab. (a) XY; (b) XZ; (c) YZ; (d) XYZ
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Figure 5. Delta robot workspace based on forward position kinematic solution in Matlab. (a) XY; (b) XZ; (c) YZ; (d) XYZ
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Figure 7. Catia model in Matlab
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Figure 8. The comparison of results of three kind of simulation methods. (a) The Catia model is compared with the position
antisolution model; (b) The Catia model is compared with the position positive solution model; (c) The position antisolution
method is compared with the position positive solution model
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Figure 9. Measuring coordinates of real workspace
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Figure 10. The comparison of edge value in Y-axis negative direction under different Z value
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Figure 11. Workspace correspondingto 6 = %/rad, 0 =mlrad,0 = 3%E/rad, 0 = 2n/rad
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Table 1. Parameters of research object Delta robot
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