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Abstract 
     Now a days we all are knowingly or unknowingly using sensors in almost all area. Sensors are everywhere. They’re in our 
homes and workplaces, our shopping centers and hospitals. They’re embedded in smart phones and an integral part of the 
Internet of Things (IoT). However, sensor usage is not limited to these areas. In day-to-day life, you will come into contact with 
sensors continuously. This paper describes few sensors. Temperature sensors, Pressure sensors, Motion sensors, Level sensors, Image 
sensors, Proximity sensors, Water quality sensors Chemical sensors and etc. Each sensor has its specific usage. 
 
Keywords: Sensor, Monitor, Ultrasonic. 
 
Introduction 

Sensors are designed to respond to specific types of conditions in the physical world, and then generate a signal (usually 
electrical) that can represent the magnitude of the condition being monitored. Those conditions may be light, heat, sound, distance, 
pressure, or some other more specific situation, such as the presence or absence of a gas or liquid.  

 
A sensor is a low-power device that can detect some aspect of its environment and send the data to another device. 

 
A connected sensor is a sensor that also has a way to send data to either a local network or the Internet. 

 
A sensor device directly connected to a computer. 
 
Sensors can sense the same things humans can, and often much more. 

 
Sensors are everywhere. They’re in our homes and workplaces, our shopping centers and hospitals. They’re embedded 

in smart phones and an integral part of the Internet of Things (IoT). Sensors have been around for a long time. The first 
thermostat was introduced in the late 1880s and infrared sensors have been around since the late 1940s. The IoT and its 
counterpart, the Industrial Internet of Things (IIoT), are bringing sensor usage to a new level. Sensors come in many shapes 
and sizes. Some are purpose-built containing many built-in individual sensors, allowing you to monitor and measure many 
sources of data. here are many types of IoT sensors and an even greater number of applications and use cases. Here are 10 of 
the more popular types of IoT sensors and some of their use cases. What Do the Sensors Do?1 A sensor is a device that detects 
the change in the environment and responds to some output on the other system. A sensor converts a physical phenomenon into a 
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measurable analog voltage (or sometimes a digital signal) converted into a human-readable display or transmitted for reading or 
further processing. 

 
Fig 1 Common sensor categories including magnetic sensors in IoT applications2. Magnetic sensors are among the top four sensors in 
IoT. 
 
 The common IoT sensors that will be employed include: 

 Temperature sensors      
  Pressure sensors 
 Motion sensors 
 Level sensors 
 Image sensors 
 Proximity sensors 
 Water quality sensors 
 chemical sensor 

 

 Gas sensors 
 Smoke sensors 
 Infrared (IR) sensors 
 Acceleration sensors 
 Gyroscopic sensors 
 Humidity sensors 
 Optical sensors 

 

 
Temperature sensors 

Temperature sensors measure the amount of heat energy in a source, allowing them to detect temperature changes and 
convert these changes to data Only a couple of years ago, their uses mostly included A/C control, refrigerators and similar 
devices used for environmental control. However, with the advent of the IoT world, they have found their role in manufacturing 
processes, agriculture and health industry. 

 
Followed are some sub-categories of Temp Sensors 

 IC (Semiconductor): They are linear devices where the conductivity of the semiconductor increases linearly and it takes 
advantage of the variable resistance properties of semiconductor materials. It can provide a direct temperature reading in 
digital form, especially at low temperatures. 

 Infrared sensors: It detects temperature by intercepting a portion of emitted infrared energy of the object or substance, 
and sensing its intensity, can be used to measure temperature of solids and liquids only, not possible to use it on gases 
because of their transparent nature. Pressure sensor 
 

Pressure sensors 
 Measure the pressure or force per unit area applied to the sensor and can detect things such as atmospheric pressure, the 

pressure of a stored gas or liquid in a sealed system such as tank or pressure vessel, or the weight of an object. 
 

A pressure sensor is a device that senses pressure and converts it into an electric signal. Here, the amount depends upon 
the level of pressure applied. 
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Motion sensors 
Motion sensors4 or detectors can sense the movement of a physical object by using any one of several technologies, including 

passive infrared (PIR), microwave detection, or ultrasonic, which uses sound to detect objects. These sensors can be used in security 
and intrusion detection systems, but can also be used to automate the control of doors, sinks, air conditioning and heating, or other 
systems. 

 
 
Level Sensors 

Level sensors are used to detect the level of substances including liquids, powders and granular materials. Many 
industries including oil manufacturing, water treatment and beverage and food manufacturing factories use level sensors. 
Waste management systems provide a common use case as level sensors can detect the level of waste in a garbage can or 
dumpster. 

 
Image sensors 

An image sensor5 is a device that allows the camera to convert photons – that is, light – into electrical signals that can be 
interpreted by the device. The first digital cameras used charge-coupled devices, facilitating movement of the electrical charge through 
the device so it could be modulated. 
 

 
They were invented in 1969 at Bell Laboratories, an unexpected result of semiconductor research. 

 
Image sensors function to capture images to be digitally stored for processing. License plate readers are an example, as well as facial 
recognition systems. Automated production lines can use image sensors to detect issues with quality. 
 
Proximity sensor 

A device that detects the presence or absence of a nearby object, or properties of that object, and converts it into signal 
which can be easily read by user or a simple electronic instrument without getting in contact with them. 

 
Fig:2 Proximity sensor3 

 
They are also used for parking availability in places such as malls, stadiums or airports. 
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Following are some of the Proximity Sensors sub-categorised 
 Photoelectric Sensors: Photoelectric sensor is made up of light-sensitive parts and uses a beam of light to detect the 

presence or absence of an object. It is an ideal alternative of inductive sensors. And used for long distance sensing or to 
sense non-metal object. 

 Ultrasonic Sensors: Ultrasonic sensors are also used to detect the presence or to measure the distance of targets similar 
to radar or sonar. This makes a reliable solution for harsh and demanding conditions. 

 
Water quality sensors 

The importance of water to human beings on earth not only for drinking but as a key ingredient needed in many production 
processes dictates the need to be able to sense and measure parameters around water quality6. Some examples of what is sensed and 
monitored include: 

 chemical presence (such as chlorine levels or fluoride levels) 
 oxygen levels (which may impact the growth of algae and bacteria) 
 electrical conductivity (which can indicate the level of ions present in water) 
 pH level (a reflection of the relative acidity or alkalinity of the water) 

                 

 
turbidity levels (a measurement of the amount of suspended solids in water) 
 

Chemical sensors 
Chemical sensors are applied in a number of different industries. Their goal is to indicate changes in liquid or to find 

out air chemical changes. They play an important role in bigger cities, where it is necessary to track changes and protect the 
population. 

 
Main use cases of chemical sensors can be found in Industrial environmental monitoring and process control, 

intentionally or accidentally released harmful chemical detection, explosive and radioactive detection, recycling processes on 
Space Station, pharma industries and laboratory etc. 
 
Following are most common kind of chemical sensors in use 

 Chemical field-effect transistor 
 Chemiresistor 
 Electrochemical gas sensor 
 Fluorescent chloride sensor 
 Hydrogen sulfide sensor 

 

 Nondispersive infrared sensor 
 pH glass electrode 
 Potentiometric sensor 
 Zinc oxide nanorod sensor 

 

 
Gas sensor 

Gas sensors are similar to the chemical ones, but are specifically used to monitor changes of the air quality and detect 
the presence of various gases. Like chemical sensors, they are used in numerous industries such as manufacturing, agriculture 
and health and used for air quality monitoring, detection of toxic or combustible gas, hazardous gas monitoring in coal mines, 
oil & gas industries, chemical laboratory research, manufacturing – paints, plastics, rubber, pharmaceutical & petrochemical etc. 
 
Smoke sensors 

Smoke sensors or detectors pick up the presence of smoke conditions which could be an indication of a fire typically using 
optical sensors (photoelectric detection) or ionization detection. 
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IR sensors 
An infrared sensor is a sensor which is used to sense certain characteristics of its surroundings by either emitting or 

detecting infrared radiation. It is also capable of measuring the heat being emitted by the objects. 
 
They are now used in a variety of IoT projects, especially in healthcare as they make monitoring of blood flow and 

blood pressure simple. They are even used in a wide array of regular smart devices such as smartwatches and smartphones as 
well. 

 
Acceleration sensors 

While motion sensors detect movement of an object, acceleration sensors, or accelerometers as they are also known, detect 
the rate of change of velocity of an object. This change may be due to a free-fall condition, a sudden vibration that is causing 
movement with speed changes, or rotational motion (a directional change). One of several technologies that are employed in 
acceleration sensors include: 

 Hall-effect sensors (which rely on measuring changes in magnetic fields) 
 Capacitive sensors (which depend on measuring changes in voltage from two surfaces) 
 Piezoelectric sensors (which generate a voltage that changes based on pressure from distortion of the sensor) 

 
Humidity sensors 

Humidity is defined as the amount of water vapour in an atmosphere of air or other gases. The most commonly used 
terms are “Relative Humidity (RH) 

 
Their applications and use can be found in Industrial & residential domain for heating, ventilating, and air conditioning 

systems control. They can also be found in Automotive, museums, industrial spaces and greenhouses, meteorology stations, 
Paint and coatings industries, hospitals & pharma industries to protect medicines 

 
Optical sensors 

Optical sensors are loved by IoT experts, as they are practical for measuring different things simultaneously. The 
technology behind this sensor allows it to monitor electromagnetic energy, which includes, electricity, light and so on. 

 
Their main use can be found in ambient light detection, digital optical switches, optical fibres communications, due to 

electrical isolation best suited for oil and gas applications, civil and transportation fields, high speed network systems, elevator 
door control, assembly line part counters and safety systems. 
 
Uses of Sensor Device 
Below are the points explain the uses of Sensor Device: 

 The temperature sensors can be used to measure the temperature of soil which can be beneficial in crop production. 
 The pressure sensors can be used to detect the water leakage in pipes and can be beneficial in saving water. 
 The proximity sensors can be used in cars. At the time of reversing the car the proximity user can be used which generates an 

alarm if an object is very close to the car. It can also be used in museums as if anyone tries to touch any object in a museum it 
can generate alarms. 

 The infrared sensors can be used to detect moisture and flame. 
 The optical sensors can be used in computers, Xerox machines which can be automatically turn on when there is dark. It can 

also be used in chemical industries, refineries, chemical factories, etc. 
 The gas sensors can be sued to detect the gas leakage in chemical plants, gas plants. It can be used to reduce the risk of 

accidents and is responsible to detect leakage of any toxic gas, flammable gas or any combustible gas. 
 Smoke sensors are used to detect any smoke or fire in offices, home or any industries. It immediately generates an alarm when 

it detects and smoke. 
 
Advantages of Sensor Device 
Below points explain the advantages of a Sensor device: 

 The infrared sensors are used to cont4rol many systems. As the size of the sensor is very small and is difficult to see from the 
naked eye and are also very reliable. 
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 The light sensor is very reliable for security systems. They provide additional security when they are used in industries, offices, 
and banks. 

 The motion sensors are used to detect any type of suspicious activity. It is also very easy to install and use. 
 The smoke sensors, gas sensors are used to detect any type of accident in industries and help to save the life of people. 

 
Conclusion 

For the current scenarios of industries, the sensors are very important. As they are heavily used in industries, offices, home to 
reduce the human effort and make the work easy. Sensors are different applications that can be used in any sector and make the work 
easy for human beings. 
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