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UNIT – I - INTRODUCTION TO MEASUREMENTS AND SENSORS 
 

 
1.8 Mathematical model of transducers 

- Zero, First and Second order transducers 

 
Mathematical Model of Transducers: 
 

 The mathematical models are the differential equations that describe the 

dynamics of transducers. 

 These models can be derived from the knowledge of the components, 

their interconnection and the physical laws governing their functioning. 

 A number of assumptions are needed to derive the equations 

representing the model. 

 But practically, the components used, their values, their behaviour, their 

interconnections and the physical laws followed by them may not be 

precisely known. 

 Therefore, using conventional method, the model cannot be obtained. 

 In such situations, the transducer can be assumed to be a black box, 

whose inputs and outputs are accessible for measurements. 

 Number of methods are available to identify the transducer model by 

measuring the inputs and outputs of the transducer. 

 If the order of the model is known already, then the method of 

identification becomes simple. 
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(1) Identification of transducer mathematical models: 
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