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Description

An electronic sensor that measures the infrared (IR) light emitted by 
objects in its field of vision is known as a passive infrared sensor (PIR sensor). 
Most frequently, they are utilised in PIR-based motion detectors. PIR sensors 
are frequently utilised in autonomous lighting and security alarm systems.

PIR sensors can detect movement in general but cannot identify who 
or what moved [1]. An imaging IR sensor is necessary for that purpose. PIR 
sensors are frequently referred to as "PIR" or, less frequently, "PID," which 
stands for "passive infrared detector." PIR gadgets are defined passive because 
they don't emit energy to detect things. They are completely dependent on the 
detection of infrared radiation (radiant heat) that is emitted or reflected from 
objects. The amount of infrared radiation that impinges on a PIR sensor can 
change over time and is influenced by the temperature and surface properties 
of the objects in front of the sensor [2]. The temperature at that location in 
the sensor's field of vision will go from room temperature to body temperature 
and then return to normal when an item, such as a person, passes in front of 
a background, such as a wall. The ensuing alteration in the incoming infrared 
light is converted by the sensor. Moving objects relative to the background 
may potentially set off the detector, as may objects with comparable surface 
properties but differing infrared emission patterns [3]. 

The most popular types have many Fresnel lenses or mirror segments, 
a field of view smaller than 180 degrees, and an effective range of about 10 
metres (30 feet). There are models with broader viewing angles, including 
360°, that are normally made to install on a ceiling. Some larger PIRs can 
detect changes in infrared energy up to 30 metres (100 feet) away and are 
formed using single segment mirrors. Additionally, some PIRs have reversible 
orientation mirrors that provide either vast coverage (110° wide) or very 
narrow "curtain" coverage, or they have individually selectable portions that 
allow you to "sculpt" the coverage [4]. It is possible to wire sensor element 
pairs as the opposing inputs of a differential amplifier. An increase in IR energy 
throughout the entire sensor is self-cancelling and will not trigger the device in 

this arrangement because the PIR readings cancel one another, removing the 
average temperature of the field of view from the electrical output. In the case 
that the device is exposed to quick bursts of light or field-wide illumination, 
this enables the device to resist deceptive signs of change. The gadget 
can withstand activation by adjacent electric fields thanks to the differential 
arrangement's reduction of common-mode interference. A differential pair of 
sensors can only be used for motion detection in this setup because they are 
unable to sense temperature.

A PIR sensor especially becomes usable as a motion detector device 
when it is configured in differential mode [5]. The differential signal is rectified 
using a bridge rectifier and sent to a transistorised relay driver circuit in order 
to implement this output signal for the practical actuation of a load, such as a 
relay, data logger, or alarm device. The associated load is activated around 
across contacts of this relay in response to signals from the PIR, indicating the 
identification of a human inside the defined restricted area.
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