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Abstract—In this study, a mobile device based monitoring 

and control system is developed for 3 phase asynchronous 

motor parameters. The designed system consists of an 

asynchronous motor, a frequency converter, a 

Programmable Logic Controller (PLC), a mobile interface 

server and mobile devices. The monitoring and control is 

obtained by a simple application that is installed to the 

mobile device. Among the driver parameters, especially the 

ones related to the energy consumption are chosen to be 

monitored and controlled. Thus, an energy monitoring 

system is developed. 

 

Index Terms—asynchronous motor, PLC, energy 

monitoring, control 

 

I. INTRODUCTION 

Real time monitoring and control of the motors used in 

industrial manufacturing processes have become possible 

with the developing technology. With the help of this 

feature, it is possible to detect the faults and malfunctions 

of the motors before they happen. Additionally, the 

motors can work with higher efficiencies with real time 

monitoring and control. One of the most common motor 

types used in the industry is asynchronous motors. There 

is a fact that the product quality is highly dependent on 

the working process of the motors. That is, in case of a 

malfunction in the motor, the product quality decreases. 

Therefore, there is a need for real time monitoring and 

control of asynchronous motors used in 

electromechanical systems consistently. In recent years, 

several control methods for three phase asynchronous 

motors are developed in order to obtain fast, reliable and 

efficient manufacturing processes. The modern and smart 

control systems have taken the position of conventional 

control methods in recent years [1], [2]. It is significant 

for the control of electric motors, especially 

asynchronous motors, to be compatible with the used 

system [3]. Frequency converters provide high 

performance to the optimum control of asynchronous 

motors [4].  

The control of asynchronous motors is relatively 

difficult when compared with the control of DC motors. 

Because, the control of asynchronous motors depends on 

many different parameters [1], [5], [6]. The use of speed 
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drivers provides relatively easy control when compared to 

the other present control methods for asynchronous 

motors. In addition to that, the control and monitoring of 

many different parameters that cannot be controlled with 

traditional control methods is possible with speed drivers. 

Therefore, speed drivers are commonly used to control 

asynchronous motors. 

The use of asynchronous motors constitutes about 70% 

of the motor types in industrial manufacturing processes 

because of their several advantages such as simple 

structure and easy maintenance. Additionally, most of the 

energy is consumed by those motors in manufacturing 

systems. The energy efficiency is affected by the 

parameters such as the control system, power quality, coil 

heat and losses. Those parameters increase the energy 

consumption. In order to prevent that much energy 

consumption, higher efficiency motors ought to be 

preferred. In addition to that, the efficiency of the speed 

driver should be high.  

In this study, the power parameters that belong to 

asynchronous motors are monitored. As a result, a mobile 

based monitoring system is developed for those types of 

motor in order to constitute an energy efficient system. 

II. SYSTEM ARCHITECTURE 

In this study, a 3 phase asynchronous motor is used. 

Those kind of motors are the most common types that are 

used in the industry for their strong couple, multi variable, 

nonlinear and time varying characteristics [7], [8]. The 

asynchronous motor used in this study has a star 

connection, 3000rpm rotation capacity, 380V of input 

voltage and 3.6A of rated current. The block diagram 

showing the asynchronous motor control system can be 

seen in Fig. 1. 
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Figure 1.  Block diagram of the asynchronous motor control system 

A PLC is used for the control of the motor. PLC is a 

control system that contains user interface for remote 
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controlling of automation systems by using input and 

output units [9]-[16].  

A frequency converter having a frequency range of 0-

400 Hz is used. The type of the frequency converter is 

A4022EE from speed controller series of Omron 3G3RX.  

III. SMART PHONE SOFTWARE AND APPLICATION 

A software program called EasyBuilder-Pro is used for 

the design of monitoring and control screen. Before the 

design process, the suitable PLC model and the screen 

type is chosen from the program. Ethernet connection is 

used to obtain the communication with PLCs.  

The screen of monitoring and control is uploaded to a 

server. The server device is named as CMT-SVR. An 

access point is used for the wireless communication 

between the server and the mobile device. An 

IOS/Android based mobile device can reach to this 

wireless connection with the help of an application 

named CMT-Viewer. By only using that application, the 

control and monitoring of the asynchronous motor system 

is possible.  

Several steps are performed for the configuration of 

the application software. Firstly, the PLC device is added 

to the software by clicking on the PLC button on the 

system parameters setting screen of the EasyBuilder-Pro 

program. This action is done in order to choose the PLC 

that is connected with the mobile device server properly. 

This screen is shown in Fig. 2.  

 

Figure 2.  PLC selection screen on EasyBuilder-Pro 

After the PLC selection, the device is renamed on the 

device properties screen. The brand named “OMRON 

CJ2M” is chosen for the PLC type. This situation is 

shown in Fig. 3. 

The CMT-Viewer application is provided by 

IOS/Android application stores. After downloading the 

application, 6 server devices are created as seen in Fig. 4. 

 

Figure 3.  Device properties selection screen on EasyBuilder-Pro 

 

Figure 4.  IOS/Android access screen view 

Each device seen in Fig. 4 is organized in an order that 

the addresses of Ethernet 1 and 2 channels can be reached 

by the application. The IP address of the PLC is set to 

192.168.250.80. This is the default address of the PLC. 

After the settings which are indicated above are 

obtained, the necessary parameter settings ought to be 

done on the server device. Those settings are crucial for 

the mobile device connection to the server. The IP 

address that belong to the device should be opened via an 

interface software. This process can be done with either 

mobile device or the PC. The Ethernet 1 and Ethernet 2 

settings can be done with this interface screen. The IP 

address of that interface is 192.168.0.103. A new IP 

address is set for Ethernet 2 with a number different from 

the address of the PLC such as 192.168.250.x where x is 

a 3 digit number). The other constraints such as Mask, 

Gateway and DNS should be the same as the ones that 

belong to Ethernet 1. The screen that belongs to the 

settings of Ethernet 1 and Ethernet 2 is shown in Fig. 5. 

With this order, the communication between CMT-

SVR and PLC is obtained without any error. Besides, the 

system shows a communication error message in case of 

any error. The address settings for the connection 

between mobile devices and the PLC are obtained. The 
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input/output addresses of the PLC ladder diagram are 

shown via CIO_Bit.  

If the communication of server and PLC is obtained 

successfully, each device can be reached by clicking the 

“GO” button which is seen in Fig. 4. After the loading 

process, the monitoring and control screen for the 

asynchronous motor can be viewed. In this screen, the 

user can control the parameters of the asynchronous 

motor while monitoring them in real time. The 

monitoring and control screen is presented in Fig. 6. 

 

Figure 5.  The connection settings of Ethernet 1 and Ethernet 2 

 

Figure 6.  Monitoring and control screen for the asynchronous motor via 
IOS/Android application 

 

Figure 7.  General view of the asynchronous motor control system 

The general view of the system containing the mobile 

device, PLC and the asynchronous motor is shown in Fig. 

7. 

IV. RESULTS 

The torque value for idle running of the motor for 

380V and 50Hz is measured and result is presented in Fig. 

8. 

 

Figure 8.  Motor input voltage/current graph 

The relationship between the stator voltage and 

frequency is given in Fig. 9. It can be concluded from the 

figure that as the frequency increases, the stator voltage 

also increases. 
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Figure 9.  The stator voltage change for different frequency values 

 

Figure 10.  AC motor speed and torque graph 
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The relationship seen in Fig. 9 is constant. As the 

frequency increases above 50Hz, the stator voltage 

becomes a concave down curve.  

The motor speed and the torque values with time for 

AC motors is presented in Fig. 10.  

V. CONCLUSION 

The main feature of energy efficiency is to obtain more 

work with less energy. Many parameters that belong to 

the asynchronous motors can be monitored with the 

developed system in this study. The basis of this 

monitoring system consists of mobile devices. By using 

the application on the mobile device, the parameters that 

affect the energy costs of the manufacturing system such 

as current, voltage, frequency, coil temperature and 

resistance can be monitored. Thus, the user can easily 

monitor any parameter belonging to any motor in real 

time. This feature is possible with only downloading the 

necessary application to the mobile device from 

IOS/Android application stores. This study contributes to 

the efficiency of manufacturing systems with its real time 

monitoring feature.   
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