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When a robot's target goal is dynamically shifted mid-flight, how do Dynamic Movement Primitives compare to classical polynomial trajectories in terms of joint velocity smooth-

Introduction

Objective: Compare two robotics applications un-
der realistic and sudden movement constraints to ad-
dress the core research question.

Methodology: Conduct comparative analyses using
high-frequency numerical simulation sandboxes.
Evaluation: Map resulting trajectory profiles against
the constraints of 5-DOF and 7-DOF manipulator ar-
chitectures.

Classical Quintic Polynomial Framework: Go-
verened by fifth-order polynomials and matrix al-
gebra calculations.
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Dynamic Movement Primitive Framework: Gov-
erned by second-order differential equations through a
mass-spring damper system and an attractor variable
which updates with movement.
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Panda Closed-Loop Inverse Kinematics (CLIK) Convergence Profile
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Results & Discussion

Baseline Performance: The Franka Panda CLIK
system validates baseline static tracking, showing
error decay to zero across all operational states.
Polynomial Failure: Mid-flight target shifts induce
boundary crises In quintic replanning, causing ve-
Jlocity spikes that exceed hardware limits.
DMP Attractor Absorption: Canonical
=spring-damper dynamics absorb perturbations
seamlessly through critically damped, transient
accel@ratiom,spikes.
Deployment Feasibility: DMP guarantees
bounded spatial velocities, ensuring downstream
hardware safety in dynamic settings.
Key Takeaway: DMPs are the mathematically
superior paradigm when a robot’s target goal
is dramatically shifted mid-flight.
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