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Abstract- Bilateral control is one of the high-tech control 

technologies available in transmitting haptics information from 

one point to another point successfully. In past few years, a fair 

amount of researches has been carried out with different 

control strategies, hence bilateral control has been 

implemented practically in various fields recently. In most of 

the practical scenarios, time delays, chattering effects and 

unwanted vibrations lead to deficiencies and inaccuracies 

which badly affect to the successful implementation of a 

bilateral control system. Although many researches were 

carried out to compensate the time delays and chattering 

effects, eliminating unwanted vibration of a bilateral control 

has never been discussed. In this study, a method has been 

proposed to design a bilateral control system which works 

finely in a particular frequency band. In order to achieve the 

target, a frequency response analysis to a conventional 

bilateral control system is carried out showing the effect of 

system parameters to its operationality, and frequency band is 

determined for a particular set of system parameters. Finally, 

the validity of the proposed method is demonstrated through 

simulation. 
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I. INTRODUCTION 

Humans have five sensors eye, ear, nose, tongue and skin 

so that those are sensitive to five sensations called visual, 

acoustic, odor, taste and haptics. Although each and every 

human are capable of feeling above sensations separately, 

what science concerns is to transmit those sensations that one 

person feels to another who may be far from each other. 

Currently transmission of the sensations such as vision and 

hearing has been successfully implemented using audio and 

video technologies. 
 

In most of the industrial applications, unilateral control 

techniques are used to transmit position and force signals 

from human operator to the machine at the working 

environment. In that scenario tactile information is 

transmitted in only one direction, i.e. from the operator to 

machine or robot. But there are some industrial applications 

where tactile information should be transmitted in both 

directions, i.e. from operator to the robot as well as from the 
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robot to the operator. In applications such as Minimal 

Invasive Surgeries (MIS) where more accurate and sensitive 

movements are needed, surgeon gets the visual feedback 

using a small camera called Laparoscope, while giving 

necessary position and force commands through an unilateral 

control system[1]. But in this kind of applications bilateral 

control is ideal so that the surgeon feels the reaction forces 

encountered during the operation. Other than that bilateral 

operation should be implemented in cases where human 

operators interest in the reaction feeling from the working 

environment which are not accessible due to hazardousness, 

space restrictions and high temperature or distance barriers. 

Even though the bilateral concepts are proposed for such 

applications to a certain extent, more researches are required 

to improve the operationality and accuracy. 

In a bilaterally controlled system, two main manipulators 

can be identified which are called ‘Master’ and ‘Slave’. 

Master is at the operator’s end by which the force and 

position commands from the operator are identified, and 

transmit to the slave manipulator which actually perform the 

task at the working environment. Slave is responsible to 

follow the commands of the master manipulator as well as to 

identify the reaction force by the load. This reaction force is 

then reflected back to the master manipulator which in 

returns feed the operator with this reaction force. So the 

objective of the bilateral control is achieved as the operator 

identifies the nature of the object at the working environment 

while being in a total different environment [1]. 
 

For achieving full transparency in a conventional 

bilateral control system, all the motions and reactions at 

slave environment are normally being reflected back to the 

operator’s end as it is. But there are some applications where 

all those movements and forces are not necessary to be 

reflected back to the operator. Only the signals which are in a 

selected frequency band are needed to be transmitted to the 

operator for the purpose of easiness and preciseness in 

operation. 
 

If a practical example, Minimally Invasive Surgery is 
taken into account, medical surgeon is the operator and 
patient’s surgery area is the object to be performed. In 











 


