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Dear Professor,
Please consider the attached manuscript entitled “Design and Developement of Sensorless based 5-DOF Bilaterally Controlled Surgical Manipulator: A Prototype,” Sakol Nakdhamabhorn, Branesh M. Pillai and Jackrit Suthakorn, which we would like to, submit for publication as a regular paper in Bulletin of Electrical Engineering and Informatics (BEEI)
Minimally invasive surgery (MIS) is one of the most stimulating tasks in surgical operation procedures due to the lack of visibility of the surgical area, instrument motion, hand-eye coordination, and depth perception. A tele-operated robot assisted minimally invasive surgery developed to enhance a surgeon's hand dexterity and improve a precision and accuracy outcome. To perform MIS, the surgeon controls a slave manipulator via a master manipulator, so the force feedback and motion feedback are required to imitate an amount of action and reaction force between master and slave manipulator. The complicated MIS requires more complex surgical manipulator with multi DOFs and multiple force feedback to imitate a surgeon’s hand motion and force reaction. The limitation of multiple DOFs force feedback is a bandwidth of torque sensors. Therefore, this study proposes a sensorless based 5-DOF bilaterally controlled surgical manipulation. In this research disturbance observer (DOB) is used to identify the internal disturbance of the system, which is used to estimate the reaction torque. This research mainly focuses on a 5-DOF bilaterally controlled surgical manipulator to maintain a position and additional force while a surgeon performs in MIS operation.

We believe our findings would appeal to the readership of BEEI. We are confident that this manuscript, when accepted, will be widely and frequently cited for many years. We confirm that this manuscript has not been published elsewhere and is not under consideration by another journal. All authors have approved the manuscript and agree with its submission to BEEI. 
We look forward to hearing from you at your earliest convenience.

Sincerely,

Dr. Jackrit Suthakorn.
