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ABSTRACT

This project contains the model of a PIR motion sensor which is used at places
where a moving living object detection is required. It allows us to detect the
presence of a people, animals when they are located in the range of the sensor.
It is less complex, feasible to purchase, is a low power device and reliable i.e. it
does not wear out soon and hence it is used in many gadgets and appliances. It
is abbreviated as a "Pyroelectric or Passive Infrared Sensor”. These are widely
used in smart systems where a system has to respond automatically in the
presence of a person such as in staircases, rooms, street lights, etc and turns
them off in their absence due to which there is reduction in the consumption of
energy and also a person need not mechanically perform the task thus reducing
the monotonous work.
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INTRODUCTION

A motion detector is a device that detects moving objects especially people. It

1S often integrated as a component of a smart system to receive alerts. It
COfltains a Pyroelectric sensor which is an optical sensor that senses the moving
object through emission or reflection of infrared rays. It is sensitive to a person's
skin temperature through emitted black body radiation at mid-infrared
wavelengths, in contrast to background objects at room temperature. PIR
Sensors have a 3 pin circuit, one is the ground pin, other is the supply voltage
pin generally 5V and the third pin is the output signal pin. The PIR sensor board
results in a digital output which we recognize as a pin having a flip from low to
high or high to low. It is difficult to differentiate between different energy
emitting bodies like humans, animals, moving objects, heat emitting bodies, etc.
Thus a potentiometer is generally used to tune the frequency of the input system
to that of the emitting source to be selective. Once the moving body is out of the
range of the detection of the sensor, it results in a low signal indicating the
absence and thus system goes to a stand by state waiting for an input radiation.
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REQUIREMENTS

Materials Requires —

PIR Sensor Module
Arduino UNO
LED

Buzzer
Breadboard
Connecting Wire
330 ohm resistor
Battery - 9 volt
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CONSTRUCTION

The PIR sensor consists of a pyro electric element which generates a signal
when exposed 1o heat or temperature variation. It contains a special lens called
Fresnel lens which sets the range and sensitivity of the sensor. It helps in
converging the detected infrared signals to the pyroelectric element. To make
the signal usable by the appliances, it has to be amplified to a dc level of atleast
Sv which is done using a 2 stage amplificr and a comparator circuit.

The amplifier and comparator circuit was designed to get low power output to
avoid high power dissipation.
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Figure 1: A generalised PIR sensor design The Eresnel lens condenses 1ight,
providing a larger range of IR to the sensor. To increase the range of act1.on 9f
the PIR sensor, the lens is split into multiple sections eacl} section of which 1s a
fresnel lens. The lens can change the breadth, range, ser'lsm.g patt.em, \{ery ‘
easily. low power devices, we have constructed delay circuits using flip flops ot

CMOS technology.
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Circuit Diagram and Explanation

Tfle circuit Diagram for arduino motion detector project by interfacing Arduino
: with PIR module and blinking an LED/Buzzer is shown in the below image. We
. have powered the PIR sensor using he 5V Rail of the Arduino. The output pin
;:‘.ofthe PIR Sensor is connected to the 2nd digital pin of Arduino. This pin will

‘) be the INPUT pin for Arduino. Then the 3rd pin of Arduino is connected to the
- LED and Buzzer. This pin will act as the output pin of the Arduino. We will
program the Arduino to trigger an Output on 3rd pin if an Input has been
}.detected at 2nd pin. The complete Program is explained below.

Output fali v
; Sensitivity
« — No reset

Auto-reset

Ground

5-20V Output
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WORKING OF A PIR SENSOR

Any object be it living or non-liv
humans or animals, IR radiations
lens capture

ing emits radiations due to its heat. In case of
are emitted because of body heat. The Fresnel
: s these rays and focuses them onto the pyroelectric element as

shown in figure 3. The infrared rays from the person are focused at the sensing
element and thus detected.

PIR sensor

=

Fresnel lans

Detecting wed

Figure 2: Fresnel lens As the signal amplified is available as a trigger only for a
short period which is not sufficient to drive any circuits, a delay circuit was
constructed which helps in rectifying the same. The delay circuits can be
constructed using a duty cycle controller, flip-flops, etc. As the CMOS devices
are The sensing element thus produces a analog output signal on detection of a
heat source movement. This signal is full wave rectified to get a pulse. This
pulse is of very few volts and thus has to be amplified so that it can be used
elsewhere. Hence a two stage amplifier followed by a comparator is used to get

appropriate voltage level .

The output analog waveform on full wave rectification gives a pulse which is
given to an amplificr and a comparator to get a digital output with immunity to
noise. This digital sensor output is on only for a certain amount of time, and re
triggering is required to get consistent output. And thus a delay circuit is built

using flip-flops.
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FEATURES OF A PIR SENSOR

1. Motion Detection,

2. Low Noise.

3. Supply Voltage - 5V.
4. Delay Time Adjustable.
S. Standard Pulse Output.
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DISADVANTAGES

%
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1) Limited range
2) poor line of sight

3) PIR sensor pot should be adjusted in such a way to detect the humans only.
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APPLICATIONS

1) Street lights
2) Security system
3) Automatic door opening

4) Any power saver circuits

The applications of the PIR sensor are based on the requirement of the system,
such that the energy is not wasted and the system is automated without human
mtervention. The system is thus designed with low power, cost reliability and
exhibits more immunity to noise. Figure 6: Amplifier and comparator circuit.

@ ™
Motion Dectection Circuit
using PIR Sensor

www. TheFnginearingProjects (:umJ
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RESULT

The result show the final

hardware design of the purposed system. This result
clearly show how

all the components required for our system is connected.

Scanned with ACE Scanner



CONCLUSION

Hereby we come to an end of project Motion Detector Using PIR sensor. This
Project give us an idea to detect the motion. This project can be used anywhere
either at home or office. This is also cost efficient does by this attempt of ours
circuit can be used as protecting device and can be used for security also. lt‘ can
be used as kind of antitheft device. It is very much cost efficient can be easily
and efficiently.

Scanned with ACE Scanner




REFERENCE

2] A great page on PIR sensors from GLOLAB (

3] NYU sensor report (http;/adafru.it/aKo)

4] Adafrui : y frui ive-inf pii
| Adafruit Industries http://learn.adafruit.com/pir-passive-infrared-proximity- motion-sensor.

Scanned with ACE Scanner



