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ABSTRACT

Industries consists of large numbers of sensorsordntroller and actuators. The communication fsamsor to
controller or controller to sensor using point twnt wired technology in nowadays. Such systemslired a huge amount
of wiring. The industries continuously achieve higémand from consumers so, it difficult to modihetsystems and

versions. The solution is to implement wirelessitedogy instead of wired technology using zig-be&\e-Fi.
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[. INTRODUCTION

The monitoring and control system is a combinatidérarchitectures, mechanisms, and algorithms useitha
factory for monitoring and control the activitiekaospecific process to achieve the goal. The rodng and control process
data such as pressure, humidity, temperature, flevel, viscosity, density and vibration intensiheasurements can be

collected through sensing units and transferreddontrol system for operation and management.

The industries consist of large number of senswstrollers and actuators. The sensors sense thimm@ment
parameter and send it to the controller for furthescess of analysis. The controllers send thia datcontrol room.

The communication from sensor to controller or oolfdr to monitoring room is wired in most commawlustries.

The industries are continuous growing up for adhghigh demand so, some modifications are requoedhange
the version and it is difficult to modify the aljstem with wired environment. The solution is tgplement wireless sensor
network. There are numbers of ways for wirelessroanication within industry environment such as Bba¢h, Wi -Fi and
zig-bee™

Table 1: Comparison of BLUETOOTH, WI-FI and ZIG-BEE ¥

Parameter Bluetooth Wi-Fi Zig-Bee
Data rate 1-2 mbps 54 mbps 250 kbps
Numbers of nodes handle 7 34-5( up to 254
Cost less compared to Wi-Fi More less comparedtb b
Current consumption 65-170 ma 350 ma 30 ma
Battery life More compared to Wi-F Less Longest

The table shows the comparison of Bluetooth, Wéukd zig-bee. After comparison, zig-bee have goadrebon
numbers node, low current consumption and longebatife ZigBee technology also offers small sibéggh reliability,

automatic or semi-automatic installation and a $éyatem cost.
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Figure 1: Function Flow Diagram

The sensors integrated with microcontroller sensérenment parameter such as temperature, humality
pressure and send it wirelessly to the microcoeirolsually ARM based LPC2148. It belongs to a <lad
16/32 bit microcontrollers of RISC architecture &egram Memory (FLASH) for storing a written pragr. The sensors
information is displayed on 16x2 LCD and controldso send wirelessly to monitoring and controlmoosing zig-bee
module. The paper covered in the following sequeAderief introduction about the work undertakertlirs paper and the
relevant literatures were presented in the previimwagraphs section 2 represents description @abeuhicrocontroller and
sensors Section 3 introduction about Zigbee andigumation for point to point communication. Sectidv covered

transmitter and receiver this is followed by thedasions, followed by the references
Il. DESCRIPTION ABOUT THE MICROCONTROLLER AND SENSO RS

This section gives a brief idea about the LPC214&anontroller and its features. It also discovesshsor

information.

Figure 2: ARM Based LPC2148 Microcontroller
The LPC2141/42/44/46/48 microcontrollers are basada 16-bit/32-bit ARM7TDMI-SCPU with real-time

emulation and embedded trace support, that comiineocontroller with embedded high speed flash mgrmanging
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from 32 kB to 512 kB. A 128-bit wide memory inteséaand unique accelerator architecture enable t3@He execution
at the maximum clock rate. Due to their tiny sizal dow power consumption, LPC2141/42/44/46/48 ateal for

applications where miniaturization is a key requiest, such as access control and point-of-Shle.
SENSORS

A sensor is a device that measures a physical iqpamid converts it into an equivalent digital ssgnThe basic
parameters which are measured in the climate mimit@re temperature, pressure, velocity, humiditg gas leakage.

For this project, temperature pressure and gasigadre used.

» Temperature Sensor (LM-35) [4]
o lItis gives directly in Celsius (centigrade)
0 Resolution is + 10.0 m V-C scale factor
o0 Itgives 0.5C accuracy
o0 Range of Measurement is #%&5to +150 C range
o Operating Voltage range from 4 to 30 volts
o lItis gives low impedance output at @1for 1 mA load condition

» Gas Leakage Sensor (MQ-6) [5]
0 It detect Butane, Propane and LPG
0 The concentration is between 300 to 1000 PPM fdal; Propane and LPG
o It has circuit loop voltage(Vj < 24V DC
o It has circuit heater voltage(y 5.0V+0.2V AC or DC

» Pressure Sensor (SPD015GA) [6]
0 The sensor is available in the range from 5 tod€l0
o Available in Gauge and Absolute type.
0 The output is radiometric to the power supply vaét® V
o Output voltage spanis0.5t0 4.5 V.
0 Maximum Pressure for SPD015GA is 15 PSI.

lll. BASICS OF ZIG-BEE AND CONFIGURATION

Zig-Bee provides better node handle capacity antbibbattery life compared to Bluetooth and Wi-Eig-bee
has advance networking and security. Zig-Bee hasaAd APl Command Modes for configuring module partars.
Zigbee module is an embedded solutions providirrgleés end-point connectivity to devices. Theseutesduse a simple

proprietary networking protocol for fast point-tastipoint or peer-to-peer networking.
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Zigbee Configuration
Two different zig-bees are used for point to p@iommunication. One zig-bee S2 configure as cootdinand

another zig-bee S2 configure as router. Proceduass follows

Coordinator
Step 1:Run X-CTU and Connect to the x-bee
* Open X-CTU software
e Connect zig-bee module with laptop
* Select related COM PORT
e Click on test/query button

* |t shows modem serial number and firmware version

PC Setting: | Range Test | Terminal | Modem Configuration |

Com Post Setup
Select Com Port
Modem lype = XB24B _Lf
.]
j'
Ry | ok | |
AP Reponse Timeout
I~ Enable &4P1 1 {T
- imecut
AT command Setup

ASCH Hex
Conmmand Chatactes [CC) iT ]i

Guard Time Before (BT) | 1000

Modem Flach Update
I~ Mo bsud change

Figure 3: X-CTU TEST/QUERY for Zig-Bee Module

Step 2:Update the Firmware
» Go to modem configuration and click on read

» Select x-bee modem type (XB24-ZB) and zig-bee tiondype (zig-bee coordinator AT)

* Give PAN ID, destination high (DH), destination I¢@L)
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PC Settings ] Range Test ] Temminal Modem Configuration |

Modem Parameters and Firmware Parameter View Profile WVersions

Read | Write | Restore | Clear Screen | Save | Download new
[~ Always update firmware Show Delau|1s| Load I ST
Modem: XBEE Function Set Version

XB24-B A llIZIGBEE COORDINATOR AT - 1020 ~
=43 Networking -
B CH - Operating Channel
B ID-PANID

B DH - Destination &ddress High

B DL - Destination Address Low

B MY - 16-bit Network Address

B SH - Serial Number High

B SL - Serial Number Low

B BH - Broadcast Radius

B 5C - Scan Channels

B SD - Scan Duration

B NJ -Node Join Time

B NI - Node Identifier

B DD - Device Type Identifier

B NT - Node Discovery Timeout

B AR - Aggregation Route Broadcast Time
=43 RF Interfacing

B PL - Power Level

B PM - Power Mode
=4 Serial Interfacing =
Set/read the upper 32 bits of the 64 bit destination extended address. 0x:000000000000F FFF
is the broadcast address for the PAN. 0x0000000000000000 can be used to address the
Pan Coordinator.

m

RANGE:0-0XFFFFFFFF
9600 8-N-1 FLOW:HW

Figure 4: Screenshot of X-CTU Modem Configuration

Step 3:Modem Configuration
e Click on analog update firmware and click on write
»  Check write completed and close the X-CTU
» Again click on test/query and check updated version
» Give PAN id 1234 default in both zig-bees

Router

Same procedure step as previously done in zig-lseeoardinator expect step-2 here select functiqe ty

(ZIG-BEE ROUTER AT) and give destination high(DH)dadestination

Low (DL) of zig-bee coordinator.

IV. TRAMSMITTER AND RECEIVER

The sensor integrated microcontroller which trasdi data to microcontroller LPC2148 using zig-bee.
The zig-bee module is mounted on ARM based LPC2ti#Bocontroller as well as with sensor circuit. TAig-bee with
sensor circuit transmitted data to the microcoterdlPC2148. The zig-bee mounted on ARM tool kiteiges data from
sensors one by one. The ARM based LPC2148 alstagéesp data on 16x2 LCD which also mounted on ARBMI tat.
Zig-bee with LPC2148 microcontroller act as broaticaeceiver. The sensor data continuously received
LPC2148 microcontroller using zig-bee. Zig-bee WRM tool kit also wirelessly transmitted data teetmonitoring
room. so, sensors are send data to controller ramd there it transmitted to monitoring room. Hesensor with zig-bee
act as transmitter and LPC2148 microcontroller thiblas transceiver and monitoring room usually pater/laptop
displayed data on X-CTU TERMINAL it act as receivéig-bee also connected to the computer/laptopgustAX 3232.

The data communication path is from sensor to rmntroller and from microcontroller to monitoringam.
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Gas leakage sensor
Figure 5: Traditional Industrial System

Computer

Ril3l

lipfes
Figure 6: Receiving End at Monitoring Room

Zig-bee with sensor has a destination address gfbee¢ mounted on LPC 2148 microcontroller so,

LPC2148 microcontroller receive data continuouslyd adelay is inserted between two different sensata.d

The figure shows traditional view of industry arsibashow data receive at monitoring room through2R3.

CONCLUSIONS
The wireless industrial monitoring and control jgadjis based on microcontroller as well as zig-bée. industry

consists of large numbers of sensors, microcoetr@hd actuators. Sensor and microcontroller conwaten with each
other. This system consists of large amount of fare&eommunication in present day.
The industries is growing up to achieve high dersasw we need to modify the all current system diffdrent

version.it is better way to used wireless systemmieans of zig-bee.it is easy to modify and maintain
The ARM-7 based industrial monitoring and contreing zig-bee provide better environment for indestr

communication and data transfer. By implementingeless system in industry environment there is @ednof wires.

It is easy to find out faulted module.
In future, the industries wired network is repladsdwireless network by means of zig-bee or otheeless

technologies.
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