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Summary of Working Principle 

The main function of the Ultrasonic Distance Sensor is to find the distance between the sensor and the 

desired object. [1] In order to do this, the sensor emits an ultrasonic wave in the direction of the target. [1] It then 

waits for the reception of the reflected wave and uses the amount of time passed and the speed of sound to calculate 

the distance. [1] The use of ultrasonic sensors in mobile robots is widely applied due to the fact that it has an 

extremely high cost performance. [2] Furthermore, the ultrasonic sensors are specifically used for information 

retrieval and processing in order to accurately outline the unknown environment. [2] In conclusion, the Ultrasonic 

Distance Sensor is a highly versatile sensor used to determine the distance to an object through ultrasonic waves 

which can then be used to find the surrounding layout. 

  

Summary of Significant Material Properties 

 The main function of the Ultrasonic Distance Sensor is to determine the distance between the sensor and 

the desired object. In order to do this, the Ultrasonic Sensor uses a transmitter – this is the component that emits 

the sound. The crucial material used to create the transmitter are piezoelectric crystals.[3]  These crystals are used 

because of their high sensitivity in regards to simple structures and affordability. [3] Additionally, it is crucial 

that whatever material used for the transmitter is able to hold a charge long enough to be detected by the electronic 

system. [4] Due to the fact that piezoelectric crystals possess this property, they are a good choice to use as they 

are essential to the performance of the device. [4] Overall, one of the crucial materials in the Ultrasonic Distance 

Sensor are piezoelectric crystals and are commonly used due to their accuracy, affordability, and ability to hold 

charges. 

 

 

 

 

 

 

 

 



Name: Anisha Vatti MacID: vattia Team Friday-47 

3 

  

References 

[1] Jong-Wan Yoon and Taejoon Park, “Maximizing Localization Accuracy via Self-Configurable   Ultrasonic  

Sensor Grouping Using Genetic Approach,” IEEE Transactions on Instrumentation and Measurement, vol. 65, 

no. 7, pp. 1518–1529, Jul. 2016. 

 

[2] S. Yuan, H. Mao, S. Guo, F. Zhang, and X. Yao, “Research on the DSmT based model of the ultrasonic 

sensor detection for indoor environment contour,” 2016 35th Chinese Control Conference (CCC), pp. 4883–

4888, Jul. 2016. 

 

[3] Kyungrim Kim, Shujun Zhang, Jian Tian, Pengdi Han, and Xiaoning Jiang, “Face-shear mode ultrasonic 

tactile sensor array,” 2012 IEEE International Ultrasonics Symposium, pp. 1059–1062, Oct. 2012. 

 

[4] Shujun Zhang, Yiting Fei, E. Frantz, D. Snyder, B. Chai, and T. Shrout, “High-temperature piezoelectric 

single crystal ReCa4O(BO3)3 for sensor applications,” IEEE Transactions on Ultrasonics, Ferroelectrics and 

Frequency Control, vol. 55, no. 12, pp. 2703–2708, Dec. 2008. 

 

 

 

 


