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Abstract and it causes a lot discomforts to the users and cost

may also increase to use a low power electrical

Recently, many researches have been .
device.

carried out to save the energy in many aspects such o .
9 yasp Buildings are responsible for up to 40% of

as producing a device which consumes very less . .
energy usage. Most part of this energy is used

energy or designing a system which helps to reduce . L N
mainly for maintaining good lighting such that the

the power consumption using the existing devices.
workers feel comfortable. Nowadays the newly

In this paper, a room light management . .
constructed modernised or automated buildings

system is proposed based on real time clock and o .
may have lighting system to improve the comfort

PIR sensor which is named as an automatic light
of occupants and to save the energy. But there are a

management system (LMS). This proposed system
d y (LMS) prop y large number of old buildings which contain the

will be able to provide the necessary intensity of . L
traditional lighting system. To reduce the energy

light on various timings and with satisfaction of L L
consumption in those types of buildings and to help

users and will save a lot amount of energy also. . .
the owners of that building in terms of saving

In this paper the light management system . . . i i
electricity bill, an intelligent and an effective

and the algorithm which helps to decide whether to . L
method is discussed in this paper.

switch on or off the lights are discussed. The . .
Because of advancement in chip and

decision making algorithm will check whether an
g4 y sensor technology very cheap and portable methods

occupants are there in the room and if any . .
to measure our surroundings are available.

occupants are there, then it will check the current

time of that particular location and based on the

o ) _ 2. Existing system
time it will decide the status of light. Our proposed This section describes about the most

system can promise to minimize the energy commonly used light management system in

consumed for lighting in a room and to provide it buildings. Since this method is going to use real

efficiently with user satisfaction. time clock before entering into that part it is

necessary to know the operation of existing

1. Introduction .
In recent days energy saving has become systems. It can be concluded that energy loss is

an important thing in our day to day life. Many there with a light management system when the

traditional power saving techniques such as using system illuminates a light which is in an area which

electrical devices which consumes very less power is not being used currently at that particular time or

or cutting off the entire power supply for a when it illuminates a light even though sufficient

scheduled time for a particular area are not efficient lighting is available to work when occupants are
there. The most commonly used lighting systems

are explained below.
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which will be implemented in our system to decide

2.1 A Switch operated manually whether to switch on the light or not.
In this method a user has to switch ON
and OFF the required lights. Since the user can Liaht PIR

switch on and off the lights as per their preferences

there is a chance of keeping the lights in on state Control

even though it was not needed during that time.

This may occur because of carelessness of user and Light

therefore a large amount of power is wasted. -
g P This approach first checks whether any

occupants are there in the room or not. If anybody

2.2 By Detecting Occupants is there in that room then it checks the time in that

The lighting  system  with  occupant room. Based on both of these it will decide whether

detection uses passive infrared sensor (PIR). This to switch on the system or not.

PIR sensor detects any occupant present in that

articular area. If any occupant is there then this .
P Y P 4. System design

system automatically switches ON the lights. If )
4.1Block diagram

timers are not used in this type of system then the
This system can be implemented using a
PIC 16F877A, a Real Time Clock, A PIR sensor

and the relays which are going to control the lights.

lights will be kept in ON state even after the user
left the place. Because of this fault also a large

amount of energy will be wasted.

Then another drawback about this type of A PIR sensor is used to detect whether a

S . . ) h h di t of th ’ b
system is, it will switch ON the lights when there is uman has moved in orout ot the sensor's range by

. . \ sensing motion. These types of sensors are made of
an occupant present in that area during day time g yp

. . Pyroelectric sensors, which detect different levels
also. But actually there is no need to switch on the y

. . . . f Inf Radiation. A f P lectri
light then. This system is not going to check the of Infrared Radiation. Apart from Pyroelectric

. - . . sensors, a group of supporting circuits combined
time before switching on the lights. Because of this group PP g

with some resistors and capacitors will be there in
also a large amount of energy can be lost.

the sensor package. It also contains Micro Power

PIR motion Detector IC within it, which takes the
3. Proposed system ]
output of the sensor and does some minor

The proposed system overcomes all the ) . . .
processing on it to emit a digital output pulse from

drawbacks of existing systems. This system takes . .
the analog sensor. The connection diagram for PIR

two things into account before taking any action, . L
g g any with PIC shown in figure 3.

namely (1) human presence and (2) Time. The

system consists of a PIR sensor (Parallax 555- B PIR Sensor
28027) and a Real time clock (DS1307). The PIR (Parallax
sensor is used to detect whether any occupants are
there in that room and real time clock is used to Real | ]
. . L. Time PIC | Relay > Light
store the current time in that room. Both of this will ~ 16F877 > s
A

work in a combined manner to form an algorithm

Figure 2 Block

Dianram for the nronnsed

1JERTV21S60318 www.ijert.org 890



International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Voal. 2 Issue 6, June - 2013

1JERTV21S60318

time clocks in markets the DS1307 is the most

popular RTC, and works best with 5V based chips.
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Figure 3 Connection diagram of PIR sensor with PIC

The output of the PIR sensor module is
connected to RBlof PIC16F877A. When the
motion is sensed, this output is high at about 3.3 V
(PIR sensor module has a 3.3Volatge regulator I1C
within it). Still it is possible to use this voltage as a
valid logic high for PIC16F877A, but it is
preferred to use this voltage to drive the base of an
NPN transistor (BC547) so that at the collector we
will have the full swing of the logic voltages. Now,
the PIC 16F877A monitors the voltage at the
collector of the transistor.

During the normal condition, the transistor
is cut off, and the collector output is at logic high
(+5 V). When the mation is sensed, the high output
from the sensor module saturates the transistor and
the voltage at the collector drops down to logic
low. Then this change is observed in RB1 of
PIC16F877A and it concludes that some occupants
are there in the room.

A real time clock is battery-backed which
allows us to keep track of time even if the power is
lostt. A Real Time Clock is very useful for
constructing a digital clock, timers, alarm clocks

and data logging purposes. Out of the available real

SDA SDA Vor 1

L

Figure 4 Connection diagram of real time clock with PIC

The proposed system also uses a
PIC16F877A microcontroller unit which is the
heart of this proposed system and it is programmed
to collect the sensed data from PIR sensor and time
from DS1307. The RTC DS1307 will automatically
update the processing unit after programmed time
delay.

The PIR sensor will sense whether any
occupants are there in the room and sends a signal
to the microcontroller if there is any occupant in
the room. If anybody is present in the room then
the microcontroller checks with the time sent by
DS1307 and it checks whether the current time is
day or night. If it decides that the current time in
that room is night then it will connect the relay by
the way the light is switched on which is connected
with relay. If the microcontroller decides the
current time is day then it will not connect the relay

and thus the lights will not be switched on.
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5. Algorithm: 6. Flowchart
Step 1: Start

Step 2: Check whether any occupant is there in the

room using PIR sensor.
Step 3: If any occupant is there then check the
current time from real time clock. If nobody is

there then after some time delay again go to step 1.

Step 4: If the time is night then connect the relay
Check any No

such that the lights will be switched on. Otherwise person is
there in

don’t connect the relay and after some time delay

the room

proceed to step 1.

As per the algorithm our system will first

check whether any occupants are there in the room

with the help of PIR sensor where the system has

been installed. If any occupants are there then it

will check the time through the real time clock

DS1307. By analysing the time it will first decide Check s

. ay After
whether its day or night currently. If it is night then the time some
. . . with time
it will connect the relay, then the lights will be RTC delay

switched on which is connected to relays. If it is
night then the relays will not be connected and it
will wait for some time and again it will start from
the first.

While checking for occupants, if no one is

there in the room then the system will wait for

some time (delay), which can be programmed in Switch on the light

the microcontroller then it will start from the first

step.

7. Results

The proposed system has been
implemented in a room with four lights each of 40
watts. Since it is normal classroom where evening
classes are also conducted, the intensity required
has been set to 500 lux which was set as the
reference level in microcontroller. Before
implementing this system, around 800 watts of
energy was consumed per day. After implementing
this system in that room it has been considerably
reduced to 480 Watts. Thus on using this system a

large amount of energy can be saved.
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8. Conclusion and Future work

The proposed system can reduce the
power consumption to the maximum limit and also
this system will help us to keep the working
environment in a pleasant and comfortable manner.

In this system the number of person
present in the room (Person counter) can be
included and also the data transmission from PIR
sensor to microcontroller can be implemented
through wireless such that the system will become
a scalable one, in the sense, a single system can
control a large number of rooms. This can be
extended to control the lights in verandas and large

storage areas.
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