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 
ABSTRACT 
Teleoperation applications nowadays use the mobile robot 
platform with attached robot arms and controlled remotely. 
For safety-critical applications such as health screening and 
swab testing in the medical field, human operators need to 
control the robot arm accurately. A standard remote control 
method like joystick requires high skilled personnel to operate 
the robot. Therefore, this work proposed a dual robot arm 
system with one of the arms is attached to a mobile robot 
platform. Meanwhile, the human operator manually moves 
another robot arm. At the same time, the robot arm on the 
mobile platform mimics the robot arm movement controlled 
by the human. This teleoperation procedure uses the 
master-slave configuration, which the first and second robot 
arm act as the master and slave, respectively. Both simulation 
and hardware testing validate the master-slave teleoperation 
performance.    
 
Key words : Dual-arm robot, mobile robot, manipulator, 
teleoperation, master-slave.  
 
1. INTRODUCTION 
 
The teleoperation robot system has received much attention in 
recent years due to its mobility and safety properties, which 
offer essential benefits[1], [2]. Typically, this type of robot 
system consists of a mobile robot system, controlled remotely 
by the human for executing specific dangerous and 
safety-critical tasks[3]–[5]. It has many possible uses, for 
example,in the medical field, such as for health screening and 
swab tests, especially during pandemics like influenza and 
COVID-19 outbreak. Currently, the swab test procedure 
involves taking the human sample either through the nose or 
throat [6], [7]. However, this swab test procedure exposes the 
frontline staff, who are the medical doctors and nurses, to the 
high risk of infection from the individual who has been 
infected by the virus because they need to have close contact 
during the procedure. One of the ways to prevent close contact 
between the frontline staff and patients is to use the 
teleoperation robot system. 

 
 

Teleoperation robots have been used to assist the medical 
staff in hospitals for disinfection purposes, drug and food 
delivery to the warded patients, and also as the 
communication medium between the doctors and patients [8], 
[9]. However, the teleoperation robot for the swab test and 
health screening application is not widely used and utilizes 
only one robot arm [10], [11]. Typically, a highly-skill human 
remotely controls the teleoperation robot, either using a 
regular joystick or other remote control devices. However, the 
robot needs to accurately move its end-effector close to the 
human for a specific medical procedure like the swab test. 
This procedure requires high skill and accurate positioning. 
Therefore, a dual-arm robot system has great potential in 
teleoperation applications[12]. In general, various industrial 
routine tasks use the dual-arm robot [13]–[20].In the medical 
field, robots assist highly-skill and critical medical 
procedures [14], [21]–[23].  
 The present paper presents a teleoperation robot system to 
fulfill the need. The proposed system has a dual-arm robot 
and a mobile robot platform. The mobile robot platform has 
one of the robot arms, while a human operator manually 
moves another robot arm in the control room during the 
critical task. The robot arm on the mobile robot platform 
mimics any movement of the robot arm in the control room. 
This combination of robot arm formed an improved 
teleoperation application in which increases the flexibility 
and accuracy with minimum human operator skill. 
 
2. METHODOLOGY 
 
The proposed teleoperation robot system in this work consists 
of two sets of robot arms and a mobile robot platform. The 
selected robot arm model is OpenMANIPULATOR-X from 
Robotis[24]. Meanwhile, the mobile robot model is 
TurtleBot3, also from Robotis[25]. Both robot arm and 
mobile robot are low-cost devices and suitable for prototype 
purposes. Furthermore, all design files are open-source and 
available online. Besides, all simulation and control software 
usedRobot Operating System (ROS), which is free and an 
open-source middleware software platform[26], [27]. ROS is 
a popular software framework in developing robots, which 
support various operating systems such as Linux, Mac OS, or 
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Microsoft Windows. ROS uses a lot of hardware abstraction 
and has advanced simulation capabilities with tools for 
testing and visualization. 
 
 Figure 1 shows the block diagram of the dual-arm robot 
system with a mobile robot platform, developed in this work.  
In this work, there were two robot arms, namely Master Robot 
Arm (MRA) and Slave Robot Arm (SRA), model 
OpenMANIPULATOR-X. MRA was mounted in a fixed 
location, such as in the remote control room. For example, the 
frontline staff, who is also the human operator,  during the 
swab test procedure, will be in this remote control room.  
Meanwhile, SRA was mounted on top of the mobile robot, 
model TurtleBot3. The human operator was able to remotely 
control SRA to move near the task location, such as near the 
patient for swab test purpose, in the patient room or ward in 
the hospital.  

 

 
Figure1: Dual-arm robot system with a mobile robot platform  

 
 Furthermore, Figure 2 depicts the operation flowchart of 
the dual-arm robot system with a mobile robot platform. 
Firstly, the human operator remotely controlled the SRA 
movement from the initial location at the control room to the 
task location using a regular joystick, model RC100 from 
Robotis. The joystick used wireless communication, i.e., via 
Bluetooth. Then, after arriving at the task location, the human 
operator manually moved and guided MRA using hands to 
mimic the required task, such as swab test. At the same time, 
SRA followed any MRA movement in real-time. All MRA 
joint angle information was transferred to SRA through the 
RS485 communication protocol. Finally, after the task has 
been completed, the human operator controlled the SRA to go 
back to its home location at the control room.     

 

 
Figure 2: Operation flowchart of the dual-arm robot system with a 

mobile robot platform  
 

3.  RESULTS AND DISCUSSION 
 
Figure 3 shows an example of an environment where the 
proposed dual-arm robot with a mobile robot platform can be 
used. This environment was simulated using Gazebo and 
ROS in Ubuntu 16 operating system. There are two separate 
rooms, which are the remote control room and patient room. 
 

 
Figure 3: Example of environment for the dual-arm robot system 
with a mobile robot platform 
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Meanwhile, Figure 4 depicts the prototype of the proposed 
robot system in this work using real hardware. The real 
system consists of a computer, where resides ROS and 
simulation software, two robot arms (MRA and SRA), a 
remote control joystick to control SRA, a mobile robot, and 
the RS485 communication board. Besides, Figure 5 shows the 
comparison between the simulation and real hardware 
implementation of MRA. The result shows that the real robot 
arm movement is the same as the simulated robot arm. 
Furthermore, SRA able to mimic the MRA movement in 
real-time, as shown in Figure 6.   
 

 
Figure 4: Real hardware implementation of the dual-arm robot 
system with a mobile robot platform 
 

 
Figure 5: Both simulated and real hardware (master robot arm) 
movement of the robot arm are the same 
 

 
Figure 6: SRA mimics MRA movement in real-time 

4. CONCLUSION 
This work developed a working prototype of a dual-arm robot 
system with a mobile robot platform. Simulation and actual 
robot hardware testing outcomes show that the whole system 
can operate well with further improvement. This promising 
outcome acts as a groundwork for the real case 
implementation in the future, for example, integrating a 
vision-based system using a camera for autonomous and 
closed-loop operation of the robot system.     
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