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Smooth Trajectory Generation Method Using Quadratic
Programming Method
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Abstract: This paper proposes a method that can generate a smooth trajectory from the discontinuous
trajectory in kinematic, dynamic, and task-space trajectory constraints. The problem is defined as the
minimization of kinetic energy, and then the simulation is performed by using the MATLAB. Kinematic
and inverse kinematic equations are derived for the simulation of the 6-DOF robotic arm. The simulation
results showed that the trajectory of each joint is generated while satisfying the constraints without any
discontinuity. There are small errors in the Cartesian trajectory, but unnecessary deceleration and
acceleration can be eliminated. In addition, it is possible to quickly switch between the robotic tasks by

applying the proposed method.
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[Fig. 1] Concept of the optimal smooth trajectory generation
computed by QP method, where the resultant trajectory can
remove the discontinuity between Task-space PtoP(Point to
Point) trajectory and Cartesian C (Circular) trajectory.
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[Algorithm 1] An algorithm of smooth trajectory generation
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10: if QP is solved then

11: return x* <—x
12:  else
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15: end while
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[Fig. 2] Pressure (P) response to voltage input (V)
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[Fig. 3] Comparison between the target and Cartesian space QP
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(black dots) yielded by using optimal values
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