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ABSTRACT:

Asensor interface device is essential for sensor data collec-
tion of industrial wireless sensor networks (WSN) in IoT
environments. Manual status monitoring and health check
of industrial machineries are not possible for machineries
like boilers and chemical tanks, containers etc. Hence to
check the status of these industrial machineries, there is
requirement of intelligent system with wireless network-
ing. Lot of complication is involved in industrial automa-
tion across various sites located far away from each other
especially it is complicated to consolidate status and con-
trol each unit by manual operation over wired network.
Hence to simplify the operation there is requirement of
intelligent system with wireless networking. In this work,
to solve these problems, a new method is proposed to de-
sign a smart sensor interface for industrial WSN in [oT
environment, in which microcontroller is adopted as the
core controller. with the proposed system good effects are
achieved in practical application of loT to environment
monitoring and activate the controlling devices.

Keywords:

ARM Controller, Internet of Things (IoT), Sensor Inter-
face Device, WSN.

1 Introduction:

A wireless sensor network (WSN) is a distributed autono-
mous sensors to monitor physical and also environmen-
tal conditions, such as temperature, sound, pressure, etc.
and to cooperatively pass their data through the network
to a main location. The more modern networks are bi-
directional, also enabling control of sensor activity. The
development of wireless sensor networks was motivated
by military applications such as battlefield surveillance;
today such networks are used in many industrial and con-
sumer applications, such as industrial process monitoring
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and control, machine health monitoring, and so on. Pro-
vide a bridge between the real physical and virtual worlds
* Allow the ability to observe the previously unobservable
at a fine resolution over large spatiotemporal scales * Have
a wide range of potential applications to industry, sci-
ence, transportation, civil infrastructure, and security. The
WSN is built of “nodes” — from a few to several hundreds
or even thousands, where each node is connected to one
(or sometimes several) sensors. Each such sensor network
node has typically several parts: a radio transceiver with
an internal antenna or connection to an external antenna, a
microcontroller, an electronic circuit for interfacing with
the sensors and an energy source, usually a battery or an
embedded form of energy harvesting. The topology of the
WSNs can vary from a simple star network to an advanced
multihop wireless .mesh network. The propagation tech-
nique between the hops of the network can be routing or
flooding. First of all, microcontroller is used as the core
controller to release the restriction on the universal data
acquisition interface, and realize truly parallel acquisition
of sensor data.

It has not only improved the sensor data collection effi-
ciency of industrial WSN, but also extended the applica-
tion range of the data acquisition. Secondly, a new design
method is proposed in this paper is that the multisensors
are controlled using the single system. The smart sensors
are used in the proposed system is the great advantage. A
smart transducer is a transducer that provides functions
beyond those necessary for generating a correct represen-
tation of a sensed or controlled quantity. This functional-
ity typically simplifies the integration of the transducer
into applications in a networked environment. The In-
ternet of Things (IoT) is the interconnection of uniquely
identifiable embedded computing devices. Typically, [oT
is expected to offer advanced connectivity of devices,
systems, and services that goes beyond machine-to ma-
chine communications (M2M) and covers a variety of
protocols, domains, and applications.
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The interconnection of these embedded devices (includ-
ing smart objects), is expected to user in automation in
nearly all fields, while also enabling advanced applica-
tions like a Smart Grid.

2. RELATED WORK:

A wireless smart sensor platform targeted for instrumenta-
tion and predictive maintenance systems is presented. The
generic smart sensor platform with ,,plug-and-play* capa-
bility supports hardware interface, payload and commu-
nications needs of multiple inertial and position sensors,
and actuators, using a RF link for communications, in a
point-to-point topology. The design also provides means
to update operating and monitoring parameters as well
as sensor/RF link specific firmware modules ,,over-the-
air”. Sample implementations for industrial applications
and system performance are discussed. In this project has
used on Zigbee. This cost is too high and the WSN are
controlled by remote access.

3. PROPOSED METHOD :

The proposed work includes the collection of data from
various sensors of environment like temperature sensor,
humidity sensor,CO2, No2 and light sensor. The signals
of the sensors undergo signal conditioning to convert the
signals from analog to digital. The microcontroller used
belongs to ARM7 family. It processes the data and dis-
plays the parameters on the LCD as well as provides it to
the ZIGBEE module and then to coordinator node where
data is grouped together and upload/stored in cloud stor-
age by Machine to Machine network using internet. From
the cloud storage the datas are retrieved using various
platforms like mobile, PC etc. The data are received from
the server.

3.2 BLOCK DIAGRAM
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Coordinator node:

ZIGBEE PC

RECEIVER With internet

DESCRIPTION:

The proposed system is divided into two sections. First
is a hardware circuit contains different sensors like tem-
perature, LDR, CO2, NO2,and humidity . This may be
preferably places at required locations like green houses.
In this sensor node the ARM7(LPC2148) microcontroller
collects the sensor data from sensors and process them
and fed to the zigbee wireless transmitter which will send
the information to the coordinator node. The sensor node
also accepts the commands from coordinator node and
switches on/off the controlling devices The coordinator
node consists of zigbee transreceiver and PC which will
collects the sensor information form different nodes and
uploaded in to the internet/server. From there we can col-
lect the information from any where .

HARDWARE DESCRIPTION:

wireless sensor nodes mainly consist the sensor unit, sig-
nal conditioning circuitry, microcontroller (MCU), Zig-
bee module, timers, memory and power management
module and other components shown in block diagram of
proposed system.

Microcontroller: In this work the micro-control-
ler is playing a major role. Micro-controller is respon-
sible for collecting environmental information (such as
temperature, LDR, CO2, etc.) and do some data conver-
sion, responsible for controlling and managing the entire
nodes. Micro-controllers were originally used as compo-
nents in complicated process-control systems. However,
because of their small size and low price, Micro-control-
lers are now also being used in regulators for individu-
al control loops. The purpose of this work is to present
control theory that is relevant to the analysis and design
of Micro-controller system with an emphasis on basic
concept and ideas. It is assumed that a Microcontroller
with reasonable software is available for computations
and simulations so that many tedious details can be left
to the Microcontroller. The control system design is also
carried out up to the stage of implementation in the form
of controller programs in assembly language OR in C-
Language.
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Max232:

The data which we are entering in to the hyper terminal
editor is available at the COM1 port. Then the data enters
in to the MAX232 voltage converter via the RS232 cable.
[5]The MAX232 converts the voltage levels of the RS232
to the TTL level and then sends to the UART of the mi-
crocontroller. So the main duty of the max232 is for the
voltage conversions.

LCD Display Section:

This section is basically meant to show up the status of
the work. This work makes use of Liquid Crystal Display
to display prompt for necessary information.

Zigbee Module :

ZigBee is an established set of specifications for wireless
personal area networking (WPAN)), i.e. digital radio con-
nections between computers and related devices. WPAN
Low Rate or ZigBee provides specifications for devices
that have low data rates, consume very low power and
are thus characterized by long battery life, ZigBee makes
possible completely networked homes where all devices
are able to communicate and be controlled by a single
unit. Two Zigbee modules are used for the transmitter and
the receiver.

LDR Sensor:

The Light Dependent Resistor(LDR) are used in places
where there is need to control the Intensity and level of
light especially for protecting photo films and frames.
An LDR is made of semiconductor material. It has a high
resistance because the vast majority of the electrons are
locked into the crystal lattice and unable to move. There-
fore in this state there is a high LDR resistance.

As light falls on the semiconductor, the light photons are
absorbed by the semiconductor lattice and some of their
energy is transferred to the electrons. This gives some of
them sufficient energy to break free from the crystal lat-
tice so that they can then conduct electricity. This results
in a lowering of the resistance of the semiconductor and
hence the overall LDR resistance. This data is given to
microcontroller.
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CO2 sensor:

Sensitive material of MQ-2 gas sensor is SnO2, which
with lower conductivity in clean air. When the target com-
bustible gas exist, the sensor’s conductivity is higher along
with the gas concentration rising. Fig 5, MQ-2 gas sensor
has high sensitivity to LPG, Propane and Hydrogen, also
could be used to Methane and other combustible steam, it
is with low cost and suitable for different application.

TEMPERTURE SESOR (LM35)

The LM35 series are precision integrated-circuit tempera-
ture sensors, whose output voltage is linearly proportional
to the Celsius (Centigrade) temperature. The LM35 does
not require any external calibration or trimming to pro-
vide typical accuracies of +/4°C at room temperature and
+%°C over a full -55 to +150°C temperature range. Low
cost is assured by trimming and calibration at the wafer
level. The LM35’s low output impedance, linear output,
and precise inherent calibration make interfacing to read-
out or control circuitry especially easy.

HUMIDITY SESOR (SH 220)

This module converts the relative humidity to the cor-
responding output voltage. Operating humidity: 30 —
90%RH, standard output: DC 1980mV (at 250C, 60%RH),
accuracy: +/-5%RH (at 250C, 60%RH)

APPLICATIONS:

» Green house
» Industries
» hospitals

ADVANTAGES:

Smart meters
Crop management
Automatic alert system in the nuclear industries

4. RESULT AND CONCLUSION:

The wsn for environmental monitoring and controlling is
proposed in this paper was fully developed and tested to
demonstrate its feasibility and effectiveness. The screen-
shots of the smart home app developed has been presented
in Figure bellow.
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The proposed system was fully developed and tested to
demonstrate its feasibility and effectiveness. The screen-
shots of the developed system has been presented in Fig-
ure bellow.

Figure 4.1 sensor node

Figure: Monitoring node

Figure: Remote node

5. CONCLUSION :

The smart sensor interface for industrial WSN in [oT en-
vironment system can collect sensor data intelligently. It
was designed based on ARM and the application of wire-
less communication. It is very suitable for real-time and
effective requirements of the high-speed data acquisition
system in [oT environment. The ARM greatly simplifies
the design of peripheral circuit, and makes the whole
system more flexible and extensible. Different types of
sensors can be used as long as they are connected to the
system. On setting the values of each sensors then the
Temperature, Gas, 1dr values are known. Here the values
of sensors is measured By this the critical situation can be
avoided. We can monitor the sensors through internet and
also control them from internet.

Volume No: 2 (2015), Issue No: 9 (September)

ISSN No: 2348-4845
International Journal & Magazine of Engineering,

Technology, Management and Research

A Peer Reviewed Open Access International Journal

REFERENCES:

[1] Hai Liu, Miodrag Bolic, Amiya Nayak, Aug — 2008,
“Integration Of Rfid And Wireless Sensor Networks”.

[2] Harish Ramamurthy, B.S. Prabhu And Rajit Gadhire-
less, April — 2007, “Wireless Industrial Monitoring And
Control Using A Smart Sensor Platform”.

[3] Luigi Atzoria, Antonio lera b, GiacomoMorabito,May
—2010, “The Internet Of Things: A Survey”.

[4] M. T. Lazarescu, “Design of a WSN platform for long-
term environmental monitoring for loT applications,”[EEE
J. Emerg. Sel. Topics Circuits Syst., vol. 3, no. 1, pp. 45—
54, Mar. 2013

[5] Qingping Chi, Hairong Yan, Chuan Zhang, Zhibo
Pang, and Li Da Xu, Senior Member,IEEE “A Reconfigu-
rable Smart Sensor Interface for Industria WSN in IoT

Environment”, ieee transactions on industrial informatics,
vol. 10, no. 2, may 2014 .

[6] Ricardo Valerdi , Zu De Zhou, Li Wang, May - 2014,
“Guest Editorial Special Section On lot”.

[7] Z. Pang et al., “Ecosystem analysis in the design of
open platformbased in-home healthcare terminals towards
the internet-of-things,” in Proc. IEEE 15th Int. Conf. Adv.
Commun.Technol. (ICACT), 2013, pp. 529-534 .

September 2015




