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AU3008 Sensors and Actuators 
 

UNIT – I - INTRODUCTION TO MEASUREMENTS AND SENSORS 
 

 

1.6 Principle of transduction-Classification 
 

 Transducers can be classified according to the underlying physical principle 

used for the conversion of one form of energy into another. Below are the 

classifications based on the principle of transduction: 

 

1. Electromagnetic Transducers: 

 Principle: Operates on the principle of electromagnetic induction, where a 

change in magnetic flux induces an electromotive force (EMF). 

 Examples: 

 Moving coil microphones 

 Inductive transducers (e.g., LVDTs) 

 Tachometers 

 Applications: Used for displacement, velocity, and rotational speed 

measurement. 

2. Electrostatic (Capacitive) Transducers: 

 Principle: Operates on the principle of capacitance change due to variations in 

the physical quantity like displacement or pressure. 

 Examples: 

 Capacitive pressure sensors 

 Capacitive microphones 
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 Applications: Used in sound detection, pressure measurement, and proximity 

sensing. 

3. Piezoelectric Transducers: 

 Principle: Utilizes the piezoelectric effect, where certain materials (e.g., quartz, 

ceramics) generate electrical voltage when subjected to mechanical stress. 

 Examples: 

 Piezoelectric accelerometers 

 Piezoelectric pressure sensors 

 Applications: Widely used in vibration sensing, ultrasonic applications, and 

dynamic pressure measurement. 

4. Thermoelectric Transducers: 

 Principle: Based on the Seebeck effect, where a temperature difference across 

a conductor or semiconductor generates an electrical voltage. 

 Examples: 

 Thermocouples 

 Applications: Used for temperature measurement in industrial and laboratory 

setups. 

5. Magnetostrictive Transducers: 

 Principle: Operates on the magnetostrictive effect, where certain 

ferromagnetic materials change dimensions when subjected to a magnetic 

field. 

 Examples: 

 Magnetostrictive torque sensors 

 Applications: Used in position sensing, torque measurement, and ultrasonic 

applications. 

6. Photoelectric Transducers: 

 Principle: Utilizes the photoelectric effect, where light energy is converted into 

an electrical signal. 
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 Examples: 

 Photodiodes 

 Phototransistors 

 Solar cells 

 Applications: Widely used in light intensity measurement, optical 

communication, and solar power generation. 

7. Resistance-Based (Resistive) Transducers: 

 Principle: Changes in resistance due to variations in a physical quantity such 

as temperature, strain, or displacement. 

 Examples: 

 Strain gauges 

 Resistance temperature detectors (RTDs) 

 Potentiometers 

 Applications: Commonly used for strain, temperature, and displacement 

measurement. 

8. Inductive Transducers: 

 Principle: Works on the variation of inductance due to changes in physical 

quantities such as displacement or pressure. 

 Examples: 

 LVDTs (Linear Variable Differential Transformers) 

 Inductive proximity sensors 

 Applications: Used in position sensing, pressure measurement, and proximity 

detection. 

9. Hall Effect Transducers 

 Principle: Based on the Hall Effect, where a voltage is generated across a 

conductor when it is subjected to a magnetic field perpendicular to the current 

flow. 

 Examples: 

 Hall effect sensors 
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 Applications: Used in current measurement, magnetic field sensing, and 

position detection. 

10. Optical Fiber Transducers 

 Principle: Operates on the modulation of light signals within an optical fiber 

due to changes in physical quantities like temperature, pressure, or strain. 

 Examples: 

 Fiber optic strain sensors 

 Applications: Used in high-precision sensing, especially in harsh 

environments. 

11. Ultrasonic Transducers 

 Principle: Converts electrical signals into ultrasonic waves and vice versa, 

based on piezoelectric or magnetostrictive effects. 

 Examples: 

 Ultrasonic distance sensors 

 Ultrasonic flaw detectors 

 Applications: Used for non-destructive testing, distance measurement, and 

medical imaging (e.g., ultrasound). 

12. Chemo resistive Transducers: 

 Principle: Operates on the change in resistance due to interaction with specific 

chemical substances. 

 Examples: 

 Gas sensors (e.g., metal oxide gas sensors) 

 Applications: Used in environmental monitoring and gas detection. 

************ 


