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Editor 
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Dear Editor,

It is a privilege to offer this manuscript titled "Proactive Trajectory Deconfliction for Human-Robot Collaboration a Predictive Velocity-Space Approach Using Dynamic Safety Ellipsoids" for consideration in the prestigious Journal of Engineering and Applied Science. The impetus for this research originated from the imperative to reconcile uninterrupted task execution with dependable worker safety within the progressively common area of human-robot collaborative setups. Existing safety mechanisms often react to events which cause workflow disruptions, and a proactive solution was explored.

A new trajectory deconfliction method was developed that utilizes a Dynamic Safety Ellipsoid (DSE) to predictively represent human motion and its associated uncertainties. This permits the robotic system to alter its trajectory in real-time to avert collisions without stopping completely. Velocity-space control was implemented via null-space projection to maintain the integrity of the primary task and a Kalman filter was included to improve the accuracy of human motion estimation, a key element of the predictive safety system.

Extensive simulation-based validation was fundamental to this research using a 7-DOF robotic manipulator model. The results demonstrate a considerable 63.8% reduction in task execution time compared to conventional reactive stopping and replanning strategies. The safety buffer remained at a comparable level which shows an effective balance between safety and efficiency. A reduction in integrated jerk confirmed smoother motion profiles which indicates minimized mechanical stress on the robot.

The content of this manuscript is deemed highly appropriate for the readership of the Journal of Engineering and Applied Science for reasons that follow. Relevance to the field: Human-Robot Collaboration is a fast-developing area of engineering with implications for manufacturing healthcare and logistics. Innovation: The DSE approach introduces a truly original solution to a difficult issue in HRC. Practical Applicability: The simulation outcomes offer compelling support for the method's practicality in actual situations. Comprehensive Methodology: The proposed solution holistically tackles core challenges which include safety, efficiency and smoothness. Impact: It is bolstered by statistically sound results, and this can serve as a reference and standard for future researchers. 

This work corresponds well with the Journal of Engineering and Applied Science's goals to promote engineering and applied science knowledge. The DSE framework represents a new way of approaching robot control and safety which advances new technologies and methodologies. This manuscript is expected to be a valuable addition to the journal and of interest to its audience.

This manuscript is original, has not been published, and is not under review elsewhere. All authors have approved the submission and agree with its content. Thank you for your time and consideration.

Sincerely,

Dr. Saifullah Samo
Associate Professor
