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Abstract-Benefits of using building automation systems totoa lighting include the ability to detect
fire accidents and moisture levels, the ability mmnitor and control lightingthroughout a large facility,
and the ability to minimize peak demand. This pafmmuses on the integration oDigital Addressable
Lighting Interface (DALI) devices, temperature amoisture sensor circuits for detectinfire accidents and
moisture content of a room are gathered and tratesinto the monitoring section usingireless sensor
networks.
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can also be hard if there is no prior knowledge
1. INTRODUCTION aboutthe interconnections in the network.

Present days, people are moving onto automated
systems from conventional systems. Conventional
systems include analog techniques, whereas the Building automation is about a simple control
automated systems are of digital type. Similarlyewh System developed to control the various parameters
we come across the building automation system8f @ building. In our project we are interfacing
many different technologies came into existencet BYWSN to achieve this in a better manner than
they are complex techniques and consume a lot Bthersystems.
power. Here, we tried to build a simple centralized

L . 2.1 WSN: WSN is the acronym for Wireless
network which is cheaper, less power consuming and : )
. C . ._SensorNetworks. A wireless sensor network is a
simple to control. Existing building automation

systems use analog techniques for buildinW|reless network consisting of spatially distributed

automation. They control devices by changing an utorlomous deV|ce§ using sensors“to monitor
adjusting the phase of the power supply. Thghysmal or. environmental conditions. We
installation cost is high. Also, the power consuned developed this system
high. There are some automation techniques which Using master/slave model, in such a way that the
employ digital technology. The digital techniqueg/seracts as master and different building nodes act as
being employed are quite complex. To reduce thelaves. Master/slave is a model of communication
power consumption, cost of installation, we havavhere one device or process has unidirectionarebnt
deve|0ped our project to imp|ement a Simp|é)Ver one or more other devices. In some systems a
automation technique using digital techniques likénaster is elected from a group of eligible devieeith
DALI & wireless sensor networks. the other devices acting in the role of slavehie T
home appliances are managed by an IEEE 802.15.4-

There are certain limitations to this system whebased wireless sensor network for easy maintenance.
we try to control more devices using this system.

When we try to integrate more devices together, the2-1.1Existing system:
whole network can seem complex. Troubleshooting

2TECHNOLOGIES

In this system the building automation is
controlled either by using conventional analog
technique like adjusting the phase of main power
supply or by using different sensors for different
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parameters and the controlling is done automayicall fans, heater, air conditioners etc. LCD display
when any of the parameters get abnormal. is usedto display information individually as per
the operation. Zigbee module is employed to
transfer and receive the information through
In this system, using Zigbee protocol the building wireless communication. User can stay updated
automation like lighting, temperature checking and about the statusof network using his personal
moisture conditioning is done by using an interface computer with front endapplication which is
Here a system with sensors is interfaced with the interfaced with zigbee modulaising RS-232
Microcontroller which is used to monitor the light Cable. The block diagram of masteection is
source, temperature and moisture content of a room.shown in fig2.
The information about these parameters is gathered

and transmitted to the monitoring section usingb&igy

2.1.2.Proposed system:

wireless communication. Also at the receiver engr us

can control the system with separate address. &o tr

control data will reach the proper node and after
receiving the data the controller will control the LDR
devices. A LCD display is used in every section for

displaying the status. And the data can even be W
playing p— d

transmitted to the user or the person who is ptesen humidity — [P i

monitor the status of the building using Zigbee sensor
protocol.
3.SYSTEM ARCHITECTURE

-le135

This system consists of an input, an output and ¢
processor/controller to transform the input intdpor.
The system we developed consists of a microcoatroll
to perform different operations and to transfer the Fig1 block diagram of slave section.
inputs to outputs. We have used different sensors
which form the inputs to the controller. They atf@R,
thermistor, humidity sensor. The block diagram of
slave section shown in figl The outputs we employed PC
are LED and relays in a similar relation to the
electrical devices we use in our daily life likgHts,

\ii ZIGBEE |— MAX232
Fig 2 block diagram of master section.

electrical devices

a) Zighee:

Installation costs can be reduced applying
wireless technologies, which reduce the work
spent onsensor cabling. Wireless nodes must be
able to workfor a long period of time running on
batteries. BA doesot require high traffic load, so
we must consider thenergy consumption to the
detriment of data-rate. As aonsequence, Wi-Fi
(IEEE 802.11) and Bluetooth areot suitable for
home automation at the field levellEEE
802.15.4 deals with low-rate wireless personal
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area networks; its aim is the standardization ef th ¢) Light dependent resistor:
two

lower layers of OSI protocol stack-physical The LDR can be used to detect the changes in
(PHY) and Medium Access Control (MAC) layers. light. When light falls on the LDR, the resistance
The ZigBee interconnection is shown in fig3. ZigBee decreases and current flows through it. However,
is a specification for a suite of high level when light does not fall on it, the resistance éases
communication protocols using small, low-power and current does not flow through it. when the attp
digital radios based on the standard for wirelessof this circuit changes, high signal is placed be t
personal area networks (WPANSs), such as wirelesgespective pin of the microcontroller.
headphones connecting with cell phones via short-
range radio. The technology defined by the ZigBeed) Humidity sensor:
specification is intended to be simpler and less
expensive than other WPANSs, such as Bluetooth.
ZigBee is targeted at radio-frequency (RF)
applications that require a low data rate, longdoat
life, and secure networking. A ZigBee node can have
three different roles, coordinator and router od en
device. ZigBee operates in the industrial, scientif fl;)
and medical (ISM) radio bands; 868 MHz in Europe,
915 MHz in the USA and Australia, and 2.4 GHz in
most jurisdictions worldwide. The technology is
intended to be simpler and less expensive tharr othe
WPANS such as Bluetooth.

The humidity sensor is used to detect the amount
of water vapour present in the air. When it detéogs
water vapour content in air, it sends the signatht
microcontroller.

"N End Device

sat sensor palwork status

== r .
Coordinator || n
! j z .J\

initialize senal port, zigbee module

and led displavy

End Device

I setled status ‘

L

End Device

fig3. Zigbee interconnection

b) Thermistor:

‘ transmit through zigbee

}

Thermistor is used to detect temperature changes
and gives high output signal to microcontroller. A
thermistor is a type of resistor with resistance
inversely proportional to its temperature. Theroist Fig 4 flow chart of slave section.
are widely used as inrush current limiters, temjueea
sensors, self-resetting over-current protectorsg an
self-regulating heating elements.
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st connecting the output of the circuit to the pindithe
IT ARM7TDMI LPC 2148 microcontroller board.
initialize serial port, zighee module
and LCD display

check for

feception

from daves

check for

fransmission

LERPRE PRELE P

\ update LCD stams |

Fig 6. Schematic diagram of slave section
Fig.5 flow chart of sub-process of slave section.
The input circuits like thermistor circuit, LDR cirit,
humidity sensor circuit are connected to the pifs 1
4. IMPLEMENTATION and3 of port 1 respectively. The output devices lik

The schematic description has been explained. No#glay circuits, LDR circuit, are connected to tfiesps,
let us discuss the way in which these componemts 0 and 64 of port 1 respectively. To transmit ta¢ad
connected and operate. ARM7 TDMI LPC 2148wirelessly, zigbee module is employed and intedace
Microcontroller board is interfaced with MAX 232 IC through MAX232 and connected to the pins 19 and 21
reset circuit, crystal oscillator, inputs and oudfpand of port 0.
then given to power supply. When any of the input circuit signals goes abnoymal
the corresponding output signal is activated. Tipeii
The power supply unit needs to be connected to théR circuit corresponds to the output BULB and the
microcontroller board. However the microcontrollerinput circuits like thermistor and humidity circsit
requires only +5v DC voltage which is very smallcorresponds to the relay circuits which can drive
compared to the 230v AC mains supply. Hence théifferent electrical devices like fan, AC, heaetc.
mains supply voltage needs to be down convertexd int
the required voltage. This can be achieved by uging ~ The temperature sensor LM35 is used to detect
rectifier to convert the AC signal into PULSATING the changes in the temperature. When the temperatur
DC, then a capacitive filter to smoothen the signaiensor LM35 observes a change in temperature, it
further. Now the AC signal is converted into the DQesults in a high signal on the pin 4 of the
but still needs to be regulated since the voltagghtn microcontroller board. Then the respective pin §6 i
vary and this is achieved by using a regulatoruiirc made high and the output circuit driver motor is
which gives +5vDC as output. The power supply i€nabled. Since it is detecting temperature charges,
given to the pin 23,41,51 and ground terminal isutput circuit can be connected to the motor.
connected to the pin 6,18,25,42,50. Vref voltage
supply is given to the pin 63 of micro controllerand. The LDR can be used to detect the changes in
light. When light falls on the LDR, the resistance
The reset circuit is essential to apply a triggedecreases and current flows through it. However,
pulse which can reset the microcontroller. It csissi when light does not fall on it, the resistance @ases
of a switch, a resistor and a capacitor. When thand current does not flow through it. When the
switch is pressed it is shorted and the current choosesitput of this circuit changes, high signal is pldc
this least resistance path and so the trigger kigna on the respective pin 64 of the microcontroller and
generated which is applied to the microcontrollgr bthen the respective output pin is enabled (a high

10



International Journal of Research in Advent Technology, Vol.3, No.8, August 2015
E-1SSN: 2321-9637

signal is placed on the pin 20 of the microcon&mll  transmits the corresponding command through the
This output is connected to the BULB through zigbee. Upon receiving the signal, the
microcontroller controls the operation as desired.

Ccom1 Statt
Nodel
Temp Motor Bulb Fan
VAL OFF OFF OFF
(] (o]
Node2
Temp Motor Bulb Fan
VAL OFF OFF OFF
(] (o] (o]
RELAY and hence LDR can be used to control the

light in a building. The humidity sensor is used to
detect the amount of water vapour present in the ai Fig 8. Slave sections
When it detects the water vapour content in air, it
sends the signal to the microcontroller board thhou
pin 60 gnd the rmcrocontroller sends the using DALI and wireless sensor networks. The zigbee
corresponding output signal to the fan through§8n  ocnnology provides wireless communication for

of micro controller board. This way the humidity masier and slave sections. The below figures shows
sensor is used to control the different parametérs outcome of this project.

the building.

5.RESULTS
The proposed system is a Building automation

We implemented a graphical user interface (GUI) in
All these inputs are placed in different buildings order to test the wireless sensor network and ebntr
(node 1 and node 2 in our project) so that thethe lighting. The GUI is installed in the computer
different parameters of a building can control host where the Coordinator is plugged in via USB.
particular electrical devices. However, to give the The user can send commands to the PAN coordinator
user information about the status of the buildiwg,  using this GUI; allowing the user to switch on and
need to monitor the status and then correspondinglyff the lamps, dim and check some lamp parameters
send the data to the user. We chose wirelessike the dimming level, lamp status, control gear o
communication to transmit the status since wiredlamp failures, etc.
communication can be complex. To implement this
efficiently we used zigbee which has certain
advantages over the other and can be implemented in
a simple manner.

However, when different buildings try to
transmit their status it can lead to conjunctiorhat
receiver which is placed at the user. In ordenmich
this, we developed our systems using master/slave
technique. User is the master and the different
building networks are the slaves. In master/slave
technique the data can be transmitted from theeslav
to the master only when the master requests is Thi
avoids the conjunction and also allocates the power
of command to the user who acts as master. We also
made sure that the output circuits can also be
individually controlled. If the user wants to switc
ON or switch OFF different electrical devices, user

Fig 9. WSN Board
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Although it was designed for lighting purposes it with Wireless Sensor Networks” IEEE
does not suppose any effort to use is as a genera| Transactions on Consumer Electronics, Vol.
BAS. In other words, up and down commands or 58, No. 1, February 2012.

[2] Lighting Research Center, Rensselaer
Polytechnic Institute, “Reducing barriers to the
use of high-efficiency lighting systems,” Feb.

direct levels can be also used for setting a faedp
or a blind position. System under test included

several nodes with or without DALl ballast 2002.
connected to them. We used ballast for 70 W HID [3] M. Aliberti, “Green networking in home and
lamps with DALI control interface. building automation systems through power state

The system has been tested in laboratories of our ~ switching,” IEEE Trans. Consumer Electron.,
facilities. The overall performance shows a good vol. 57, no. 2, pp. 445-452 May 2011.

. . . . [4] D. Lechner, W. Granzer, and W. Kastner,
coexistence in such a hostile environment (2.4 GHz “Security for KNXnet/IP,” Konnex Scientific

ISM band is crowded with Wi-Fi and Bluetooth Conf., Nov. 2008.

networks). The number of DALI devices under [5] W. S. Lee, S. H. Hong, “Implementation of a
control was significantly increased, not only could KNX-ZigBee gateway for home automation,”
we have a single DALI device with any sensor node, 13th IEEE Int. Symp. On Consumer Electron.

but a node could also control up more than one _ (ISCE), pp. 545-549, May 2009.

ballasts by making use of its MAC or network 1 F. Ferreira‘\‘, A'. L.' Osorio, J. M F Calado, ar.‘d C.
dd d also the DAL short add S. Pedro, “Building automation interoperability —
address and aiso the short addresses. A review,” 17th Int Conf. on Systems, Signals

and Image Process (IWSSIP), Jun. 2010
6. CONCLUSION [7] Y. Ma, and D. Wobschall, “A sensor network for
A new remote management system for buildings buildings based on the DALI bus,” IEEE Sensors
lighting automation has been presented. With tee us Applic. Symp. (SAS), Feb. 2007
of wireless sensor networks we could be able to [8] K. Gill S.'H. Yang, F. Yao, and X. Lu, "A

o . . ZigBee-based home automation system,” IEEE
extend DALI initial capacity to a number big enough Trans. Consumer Electron., vol. 55, no. 2, pp.

to be used in real scenarios such as residengakar 422-430, May 2009.

and large buildings without additional investmeints  [9] D. M. Han, and J. H. Lim, “Smart home energy
different DALI loop. The control through the user management system using IEEE 802.15.4 and
interface of the wireless sensor network also ersbl ZigBee,” IEEE Trans. Consumer Electron., vol.
a centralized control system. The use of DALI 56, no. 3, pp. 1403-1410, Aug. 2010.

devices with wireless sensor network allows a half- [10]D- M. Han, and J. H. Lim, “Design and
duplex implementation of Smart home energy

management systems based on ZigBee,” IEEE

o . . Trans. Consumer Electron., vol. 56, no. 3,
communication which can provide many parameters

about the lighting and lamp status, this is vergfuls Author profile:
for saving energy and maintenance purposes, @it c
detect any single lamp fault allowing a predictive
maintenance and group replacement or schedt
power consumptions rules enabling the integratibn ¢
the lighting system in home and buildings into Smat
Grid approaches, since we can monitor and act ov
them.

Further implementations can be done in order t

extend the proposed system to other standard X
prop 4 Author completed his graduation(ECE) from Dr.

technolog|es_ of lamps, Iluminaries o_r I|g_htn|ngSG|ET MARKAPUR PRAKASM(DT).in 2004 and
communication and control protocols using dlfferenboSt graduation(VLSID) from ASR College of
sensor networks and integrgting them using a veiselepgineering , Tanuku,West Godavari Dt in 2010.His
technology and even trying to implement largesast contributions in teaching and Research since
complex networks. 10years in various capacities.
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