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ABSTRACT 
 

Teleoperation of robotic manipulators has been one of the popular 
research areas in the robotics research community for last couple of decades. 
A variety of control methods have been proposed for bilateral and multilateral 
teleoperation of robotic manipulators. Although a lot of research has been 
carried out on teleoperation control, some of the aspects of these systems are 
still unexplored. For example, most of the control schemes for teleoperation 
systems focus only on the compensation of time delays while there exist other 
performance metrics for these systems such as better transparency, optimal 
force distribution and authority adjustment in cooperative applications. 
Additionally, some of the control schemes lack to provide the guaranteed 
stability of the teleoperation system. This research works aims to propose 
novel teleoperation and cooperative control schemes for fixed-base and 
mobile manipulators. This research work can be divided into two main parts. 
The first part of this thesis is focused on the development of a Time Domain 
Passivity Control (TDPC) scheme which ensures the stability of the 
multilateral teleoperation system under constant and varying time delays. The 
proposed control framework not only avoids the zero division problem of the 
control laws of traditional TDPC but also provides a novel communication 
channel architecture to assign weights to master and slave robots to 
cooperatively execute the task. Simulation and experimental results validate 
the efficacy of the proposed TDPC scheme for the multilateral teleoperation 
of fixed-base robotic manipulators. The second part is focused on the 
cooperative and teleoperation control of mobile manipulators. A couple of 
novel cooperative control schemes have been proposed for the cooperative 
control of mobile manipulators to manipulate a common object attached to 
the end-effectors. An adaptive robust teleoperation control scheme has also 
been proposed with the control objectives of guaranteed stability, 
synchronization and internal force distribution. Simulation results validate 
the efficacy of the proposed schemes for the cooperative control and 
teleoperation of mobile manipulators. 
 


