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A Review On Industrial Automation By Zigbee
Based Wireless Remote Controller
Minal Nikose, Pratibha Mishra, Avinash Agrawal
Abstract: Proper use of wireless sensor networks (WSNs) can lower the rate of catastrophic failures, and increase the efficiency and productivity of
industrial operations. Diversification of remote control mode is the inevitable trend of development of smart appliances. This paper proposes a review on
remote control system of smart appliances based on Zigbee wireless sensor network. Status of the home appliances can be queried and controlled
through the remote controller. The proposed work presents the design and implementation of a novel wireless sensor network based home security
system with a modular self-reconfigurable remote controller.
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1. Introduction
IN today‟s world, industries, companies, and manufacturers
deals with constant and increased supplies of products, and
growing demands for services. Intelligent and low-cost
automation of industrial processes are crucial in order to
improve process efficiencies, deliver quality products, and
ensure timeliness and accuracy of systems. A short survey
on reliability and security issues of WSNs in industrial
automation and control systems is provided in [5].General
characteristics of WSNs are briefly described followed by
some WSN applications. A number of cryptographic
methods currently used in the wireless environment along
with existing security paradigms and standards are
discussed. In [1], Modular self-reconfigurable robot is
presented. Traditional indoor security systems usually use
some monitoring devices mounted on fixed locations such
as walls, doors, and roofs with wired communication. Some
surveillance systems which are based on low-power and
low-cost wireless sensor networks are proposed in this. It
also presents the design and implementation of an
intelligent home security system with a modular self
reconfigurable robot as the surveillance and assisting
terminal. It can pass through narrow spaces and reach the
target region quickly. Robot also can separate into several
modules. Each module is equipped with the same sensors
as the static monitoring node. The important character of
the robot is the function of security system repairing [1] In
[2], developed a remote control system of smart appliances
based on wireless sensor network, applying the rapid
developing mobile network and Internet to the field of
remote control.

_________________________





Minal Nikose, Pratibha Mishra, Avinash Agrawal
Department of Computer Science and Engineering,
GHRIETW,
RTMNU,
Nagpur,
India,
minalnikose20@gmail.com
Department of Computer Science and Engineering,
GHRIETW,
RTMNU,
Nagpur,
India,
mpratibha9@gmail.com
Department of Computer Science and Engineering,
SRKNEC,
Nagpur,
India,
Avinashjagrawal@gmail.com

Remote control system of smart appliances mainly consists
of two parts: household internal control network and remote
control network. Each remote control mode has account
login and information matching settings to add to security of
the system. In [4], the author‟s main focus is on developing
integrated remote controller to control electric appliances in
the home or office network with no extra attachment of
communication device to the appliances using ZigBee
protocol and infrared remote controller technology. The
integrated remote controller system for home automation is
composed of integrated remote controller, ZigBee to
infrared converter, and ZigBee power adapter. ZigBee
power adapter is introduced for some appliances which do
not have even infrared remote device to be connected in
home network. In [3], common IR (Infrared) based TV
remote controller is interfaced with the „Smart Box‟ as a
communication medium, which makes it very much user
friendly and cost effective. A solid state temperature sensor
is interfaced with the microcontroller which senses room
temperature and on remote command shows the
temperature in Celsius on the 7-segment display connected
with the „Smart Meter‟. To display the light fan intensityspeed levels there are two 7-segment displays, which also
displays the room temperature when corresponding remote
controller button is pressed. When not necessary, to save
power consumption, the displays can be turned off by
pressing corresponding remote controller button.

2. Overview Of Remote Controller
This section presents main features of remote controller
and the design requirements. Saeed Uz Zaman Khan et al
[3] presented a microcontroller based programmable home
appliance manager, named as „Smart Box‟ .It assembled
lots of useful features as Appliance On/Off , Speed and
Intensity Control, Operating Modes, Room Temperature
Sensor,
Programmability, Adaptive Automatic Control,
Display, Built in Power Source. All the operations and
features of „Smart Box‟ are accomplished by using
advanced features of PIC16F877A microcontroller. The
coding and compilation is done in „MikroC Pro‟ for PIC and
tested with „Proteus‟. After finalizing the code, the
microcontroller is burned using„PICkit2‟. Guifang Qiao et al
[1] proposed the design and implementation of an intelligent
home security system with a modular self reconfigurable
robot which works as the surveillance as well as assisting
terminal. The local wireless network consists of Transmote,
a gateway, a mobile phone, and several static monitoring
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nodes which are equipped with digital camera and PIR
sensor. In indoor environment, monitoring nodes are
scattered above windows and doors. They can
communicate with each other and exchange data with the
home server and Transmote. If the monitoring node detects
an intruder passing through doors or windows, it will take
photos and send an alarm message to the remote PC or
mobile phone of the house owner. Tengfei Zhang et al [2]
proposed a system in which household internal wireless
sensor network adopts ZigBee technology. It consists of
ZigBee coordinator and the ZigBee node. Remote control
mode adopts SMS and Internet. Internet control method
mainly depends on the host computer interface to operate
smart appliances in a remote distance. User‟s login
information, parameters' real-time display, remote control
button are the main three parts of the interface. Users can
refer to the parameters and control remote appliances with
the button in the host computer interface. The remote
control system they have developed includes the following
control method : Key, infrared control, SMS, Internet.

Figure 1. System Architecture
Il-Kyu Hwang et al [4] An integrated remote controller
system for home automation is composed of Integrated
Remote Controller (IRC), ZigBee to Infrared Converter
(ZB2Ir), and ZigBee Power Adapter (ZPA), IRC is
composed of a micro processor, a ZigBee module, an Ir
receiver, and a touch screenThe Ir receiver is a device to
take Ir signals from the Ir remote controller of electric
appliances for the learning. IRC has a function of code
learning by the users.

3. Conclusion
The review on a home and industrial automation system is
presented. Paper proposes an integrated remote controller
scheme to control electric appliances in the home network
with no extra attachment of communication device to the
appliances using Zigbee protocol and infrared remote
controller technology. It is cost effective and flexible office
appliance manager by using Zigbee protocol as a
communication technology.

ISSN 2277-8616

References
[1].

Guifang Qiao, Guangming Song, Yali Wang, Jun
Zhang, Weiguo Wang “Autonomous Network
Repairing of a Home Security System Using
Modular Self-Reconfigurable Robots”, IEEE
Transactions on Consumer Electronics, Vol. 59,
No. 3, August 2013

[2].

Tengfei Zhang1, Qinxiao Li1, Fumin Ma2 “Remote
Control System of Smart Appliances Based on
Wireless Sensor Network”,25th Chinese Control
and Decision Conference (CCDC) 2013 IEEE

[3].

Saeed Uz Zaman Khan1, Tanvir Hasnain Shovon,
Jubayer Shawon, Adeeb Shahriar Zaman, Saadi
Sabyasachi “Smart Box : A TV Remote Controller
Based Programmable Home Appliance Manager”,
2013 IEEE.

[4].

Il-Kyu Hwang, Dae-Sung Lee, Jin-Wook Baek
“Home Network Configuring Scheme for All Electric
Appliances
Using
ZigBee-based
Integrated
Remote Controller” IEEE Transactions on
Consumer Electronics, Vol. 55, No. 3, AUGUST
2009 Contributed Paper.

[5].

Kamrul Islam, Weiming Shen, “Wireless Sensor
Network Reliability and Security in Factory
Automation: A Survey”, IEEE Transactions On
Systems, Man, And Cybernetics—Part C:
Applications And Reviews, Vol. 42, No. 6,
November 2012

[6].

Eva Besada-Portas, José A. Lopez-Orozco, Luis
de la Torre, and JesusM. de la Cruz, “Remote
Control Laboratory Using EJS Applets and
TwinCAT Programmable Logic Controllers”, IEEE
TRANSACTIONS ON EDUCATION, VOL. 56, NO.
2, MAY 2013.

[7].

MANOJ KOLLAMS. R. Bhagya Shree Shree
“Zigbee Wireless Sensor Network For Better
Interactive Industrial Automation”, 2011 IEEE.

[8].

Kartik Rathod,Nilay Parikh,Aesha Parikh, Prof.
Vrushank Shah,“Wireless Automation using ZigBee
protocols”, 2012 IEEE.

[9].

Alaparthi NarmadaParvataneni Sudhakara Rao,
“Zigbee Based WSN with IP Connectivity”, 2012
IEEE.

[10].

Kazuo Tanaka, Motoyasu Tanaka, Hiroshi Ohtake,
Hua O. Wang,“Shared Nonlinear Control in
Wireless-Based
Remote
Stabilization:
A
Theoretical Approach”, VOL. 17, NO. 3, JUNE
2012.

[11].

Chih-Hung Wu, Li-Shan Ma, Yu-Jyun Cai, and
Ting-Fu Yeh,” A Multi-Purpose Remote Controller
Based on Bluetooth Mobile Phone”, 2010 IEEE.

214
IJSTR©2014
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 3, ISSUE 4, APRIL 2014

[12].

Taewan Kim, Hakjoon Lee, and Yunm
Chung“Advanced Universal Remote Controllerfor
Home Automation and Security”, Vol.56,No.4,IEEE
2010.

[13].

Hamit Erdem and Armagan Üner“ A Multi-Channel
Remote Controller For Home and Office
Appliances”, Vol. 55, No. 4, NOVEMBER 2009.

ISSN 2277-8616

First Author Minal Nikose has received her B.E. degree in
Electronics and Telecommunication from Nagpur Institute of
Technology, Nagpur, RTMNU University in 2012. She is
pursuing M.E. in Wireless Communication and Computing
from G.H.Raisoni Institute of Engineering and Technology
for Women, Nagpur. Her research interests include
Embeded System.
Second Author Pratibha Mishra, Assistant Professor in
Department of Computer Science and Engineering @ G.H.
Raisoni Institute of Engineering and Technology for
Women, Nagpur. She has pursued her M. Tech from
S.A.T.I. Vidisha,Bhopal.

215
IJSTR©2014
www.ijstr.org

