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Microcontroller: The microcontroller aﬁts as
INTRODUCTION: the brain of the system, processing the

Motion detection using a PIR sensor signals received from the PIR sensor and
controlling the relay module accordingly. It

is programmed to interpret the motion

circuit is widely used for security
purposes in residential and commercial
settings. The PIR sensor detects human ~ Signals and initiate the appropriate actions.
motion by sensing the infrared radiation
emitted by the human body. This system
provides an effective solution for
enhancing security and reducing energy
consumption. By automating the
lighting system based on motion
detection, users can enjoy the
convenience of having lights turn on and
off automatically, eliminating the need
for manual control.

Relay Module: The relay module is used to
control the electrical current flow to the
lights. When activated by the
microcontroller, the relay allows the current
to pass through, turning on the lights.
Conversely, when deactivated, the relay
interrupts the current flow, turning off the
lights.

Lighting Circuit: The lighting circuit
comprises the light bulbs or LED lights that
are connected to the relay module. When the
relay is activated, the electrical current flows
through the circuit, illuminating the lights.

SYSTEM COMPONENTS:

The automated lighting system consists
of the following components:

Power Supply: The system requires a
stable power supply, typically +5V, to
operate the microcontroller, PIR sensor,
and relay module.

PIR Sensor: The Passive Infrared (PIR)
sensor is the key component responsible
for detecting motion. It detects changes
in infrared radiation within its field of

view, enabling the system to sense WORKING PRINCIPLE:
human movement accurately.



The automated lighting system operates
based on the following working
principle:

Motion Detection: The PIR sensor
continuously monitors its surroundings
for any changes in infrared radiation.
When a person or object moves within
the sensor's detection range, the sensor
detects the change in infrared radiation
and triggers the system.

Signal Transmission: Upon detecting
motion, the PIR sensor sends a signal to
the microcontroller, indicating the
presence of movement. The
microcontroller processes this signal and
initiates the necessary actions.

Light Activation: Once the
microcontroller receives the motion
signal, it activates the relay connected to
the lighting circuit. The relay acts as a
switch, allowing the electrical current to
flow to the lights, thereby illuminating
them.

Light Deactivation: After a predefined
period of inactivity, the microcontroller
deactivates the relay, cutting off the
electrical current to the lights. This
ensures that the lights are turned off
when no motion is detected, conserving
energy.

IMPLEMENTATION:

The implementation of the automated
lighting system involves the following
steps:

Sensor Placement: The PIR sensor should be
strategically placed in an area where it can
effectively detect motion. Consider factors
such as the height, angle, and coverage area
of the sensor to ensure optimal performance.

Circuit Design: Design the circuit layout,
ensuring proper connections between the PIR
sensor, microcontroller, relay module, and
lighting circuit. Follow the datasheets and
guidelines provided by the component
manufacturers for accurate wiring.

Microcontroller Programming: Program the
microcontroller to interpret the signals
received from the PIR sensor and control the
relay module accordingly. The programming
logic should include instructions for
activating the lights upon motion detection
and setting a timer for automatic light
deactivation.

Testing and Calibration: Test the system by
simulating motion within the sensor's
detection range. Verify that the lights turn on
promptly upon motion detection and turn off
after a predefined period of inactivity.

Calibrate the sensitivity and hold time settings
of the PIR sensor to ensure accurate motion
detection.

Integration and Expansion: The automated
lighting system can be integrated with other
smart home or building automation systems
for enhanced functionality. For example, it
can be connected to a central control hub or
integrated with voice assistants for voice-
activated control.



Commercial Spaces: Offices, shopping
malls, and other commercial buildings can
Energy Efficiency: The automated benefit from the system by reducing energy
lighting system ensures that lights are ~ waste and enhancing security.

only turned on when motion is detected,

USES:

minimizing unnecessary energy Public Areas: Installing the system in public

consumption and reducing electricity spaces such as parks, parking lots, and

bills. walkways improves safety and energy
efficiency.

Convenience: Users no longer need to

manually control the lights, as the Industrial Facilities: The system can be

system automatically activates and utilized in warehouses, factories, and

deactivates them based on motion manufacturing plants to optimize lighting

detection. usage and reduce energy costs.

Enhanced Security: By integrating
motion detection with the lighting

system, the automated system acts asa  To further improve the automated lighting

deterrent to potential intruders, system, consider the following
enhancing security in residential and enhancements:

commercial spaces.

SYSTEM ENHANCEMENTS:

Multi-Zone Lighting: Implementing multiple

Cost Savings: The energy-efficient PIR sensors and relay modules allows for
operation of the system leads to cost zoning the lighting system. This enables
savings in terms of reduced electricity  independent control of lights in different areas
consumption. based on motion detection, providing more

granular control and energy savings.
APPLICATIONS: Dimming Functionality: Integrate dimmable
The automated lighting system using LED lights or light bulbs with the system to
motion detection has various enable adjustable brightness levels based on
applications, including: occupancy. This feature enhances energy

efficiency by providing the right amount of
Residential Buildings: Implementing the light as per the user's needs.
system in homes provides convenience

and energy savings by automatically Occupancy Sensing: Expand the system's
controlling the lights based on capabilities by incorporating additional
occupancy. sensors, such as ultrasonic or microwave

sensors, to detect occupancy in a more
comprehensive manner. This can provide a



more accurate representation of the
occupancy status and enable more
advanced automation features.

Data Logging and Analytics:
Implement data logging capabilities to
record motion detection events and
lighting usage patterns. Analyzing this
data can provide insights into
occupancy trends, energy consumption
patterns, and potential areas for further
optimization.

FUTURE DEVELOPMENTS:

To further enhance the automated
lighting system, consider the following
future developments:

Integration with Smart Home Systems:
The automated lighting system can be

integrated with smart home platforms,

allowing users to control the lights

remotely through mobile applications or

voice commands.

Advanced Motion Detection Algorithms:

Implementing advanced algorithms can
enhance the accuracy of motion
detection, reducing false triggers and
improving system performance.

Energy Harvesting: Exploring energy
harvesting techniques, such as solar
power or kinetic energy, can further
enhance the system's energy efficiency
and sustainability.

SUMMARY:

This study explores the design and
implementation of an automated lighting
system using a Passive Infrared (PIR)
sensor. The primary objective is to reduce
electrical power consumption, addressing

the prevalent issue of power shortage. The
PIR sensor, an affordable device, detects
infrared light radiating from objects within
its field of view, thus sensing movement.
This technology can be utilized in security

systems and in areas where lights are
unnecessarily left on, leading to power
wastage. The sensor triggers the lights when
motion is detected, controlled by a
microcontroller. This cost-effective and

power-saving projectican significantly
reduce electricity bills and contribute to
power conservation.

The automated lighting system using motion
detection offers an efficient and convenient
solution for controlling lighting based on
occupancy. By integrating a PIR sensor,
microcontroller, and relay module, the system
effectively detects motion and activates the
lights, providing energy savings, convenience,
and enhanced security. The implementation
and enhancements discussed open up
possibilities for customization and expansion,
allowing the system to adapt to specific
requirements and provide even greater energy
efficiency and automation capabilities .



Relay Module:
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A Relay Module is a very useful
component as it allows Arduino,
Raspberry Pi or other Microcontrollers to y. s
control big electrical loads. We have used

a 2-channel Relay Module in this project A=k
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Single turn potentiometer:
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Potentiometers are rarely used to directly
control significant amounts of power (more
than a watt or so). Instead they are used to
adjust the level of analog signals (for example
volume controls audio equipment), and as
control inputs for electronic circuits. For
example, a light dimmer uses a potentiometer
to control the switching of a TRIAC and so
indirectly to control the brightness of lamps.
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Arduino Nano:

The Arduino Nano is a small, complete, PROPOSED MODEL :-

and breadboard-friendly board based on .

the ATmega328 (Arduino Nano 3.x). It With refernce to the cmponents mentioned
has more or less the same functionality of above,the model switches on the light as soon
the Arduino Duemilanove, but in a 2 it detects some motion example:handwave

different package. It lacks only a DC .This movement is detected by the PIR sensor
power jack, and works with a Mini-B by mapping the surrounding where it is
present.The led bulb glows when the sensor
detects motion.After detection the signal is sent
to the arduino nano3 which is programmed in
the arduino ide to make the connection of the
light as expected *code reference in
implementation paper the light is connected to
the relay module in order to handle the voltage
diifernce in order to make the connection.The
code shows us how the signal is generated and

USB cable instead of a standard one.



how implementation is done to achieve No need to search for the switch on the wall. |
the desired result. Rasberry pi is used as a The lighting system will automatically turn off
software to connect all these devices to the lights when it does not sense any

make them work in order,The movement for a certain period of time.! |
potentiometer in the circuit enables us to Acts as a Deterent — This device also can be
control for how long the light stays on used anywhere either at home or acts as a
and also as an on off switch .The PIR deterent from intruders as it offices. This is also
sensor can be used to detect human cost efficient. Thus by will be harder to do

movement of vrious spedds and ist to give unlawful this attempt of ours circuit can be
signal 1 to the arduino node to make used as activities.
connection uptil the set time . This system
can be scaled up to be used in places DEMERITS:-
where not continous light 1s not required
but required only for a short time .This [] The sensors of the motion-sensored lighting
project refers to all the other project system need to detect presence or movement in
papers  reffered  to in  the order to activate. If there are only a few
references section occupants in an area, this device will require
them to periodically activate the sensor
(subject to the hold on time set) by moving
within the detection zone.[] There is a
possibility that the luminaires’ lifespan can be
shortened due to the frequency of the
switching. This will occur if the motion
‘ C detectors are located in areas of high activity.
e e Strategic  placement of the sensor and
appropriate selection of the model for the area
can mitigate this problem.

Induction of human motion

Power Saving, More Convenient.

Motion Detected

CONCLUSION:

Hereby we come to an end of or project
MERITS: “LIGHT AUTOMATION USING MOTION
SENSOR”. This project gives us an idea to
detect the motion. This project can be used
anywhere either at home or offices. This is also
cost efficient. Thus by this attempt of ours
predefine time). As a result, the circuit can be used as protecting device and can
end-user saves on electricity be used for security also. It can be used as a
consumption. kind of antitheft device. It is very much cost
Convenience — Turning on the lights will efficient and can be used easily and efficiently.

Energy Savings — This system is
very efficient as it automatically
switches off the luminaires when
there is no presence detected (for al |

be as easy as walking inside the room.



Intelligence. Springer Berlin Heidelberg;
Berlin, Germany: 2012. Person authentication
This project is the output of the and activities analysis in an office environment
togetherness work of the team members. using a sensor network; pp. 119-127. [Google
This project is outcome of the effort Scholar]

implemented by the group members

under the guidance of Dr.Jyothi mam for [§] Sun Q., Hu F., Hao Q. Mobile target
which we are very thankfull for the scenario recognition via low-cost pyroelectric
support. The dedication of the group sensing system: Toward a context-enhanced
members gives out this fruitful worthy accurate identification. IEEE Trans. Syst. Man
project, thankyou for the effots and Cybern. Syst. 2014;44:375-384. [Google
support. Scholar]
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