
        Applications of Ultrasonic



Ultrasound Identification (USID)



Conti…

⚫ Ultrasound Identification (USID) is a Real-Time 
Locating System (RTLS) or Indoor Positioning 
System (IPS) technology used to automatically track 
and identify the location of objects in real time using 
simple, inexpensive nodes (badges/tags) attached to 
or embedded in objects and devices, which then 
transmit an ultrasound signal to communicate their 
location to microphone sensors.

https://en.wikipedia.org/wiki/Ultrasound_Identification
https://en.wikipedia.org/wiki/Real-time_locating_system
https://en.wikipedia.org/wiki/Real-time_locating_system
https://en.wikipedia.org/wiki/Indoor_Positioning_System
https://en.wikipedia.org/wiki/Indoor_Positioning_System


Non-contact sensor

⚫ An ultrasonic level or sensing system requires no contact with 
the target. For many processes in the medical, pharmaceutical, 
military and general industries this is an advantage over inline 
sensors that may contaminate the liquids inside a vessel or 
tube or that may be clogged by the product.

⚫ Both continuous wave and pulsed systems are used. The 
principle behind a pulsed-ultrasonic technology is that the 
transmit signal consists of short bursts of ultrasonic energy. 
After each burst, the electronics looks for a return signal 
within a small window of time corresponding to the time it 
takes for the energy to pass through the vessel. Only a signal 
received during this window will qualify for additional signal 
processing.



Motion sensors and flow measurement

⚫ A common ultrasound application is an automatic 
door opener, where an ultrasonic sensor detects a 
person's approach and opens the door. Ultrasonic 
sensors are also used to detect intruders; the 
ultrasound can cover a wide area from a single point. 
The flow in pipes or open channels can be measured 
by ultrasonic flowmeters, which measure the average 
velocity of flowing liquid. 



Nondestructive testing

Ultrasonic testing is a type of nondestructive 
testing commonly used to find flaws in materials and 
to measure the thickness of objects. Frequencies of 2 
to 10 MHz are common, but for special purposes 
other frequencies are used. Inspection may be 
manual or automated and is an essential part of 
modern manufacturing processes. Most metals can 
be inspected as well 
as plastics and aerospace composites. Lower 
frequency ultrasound (50–500 kHz) can also be used 
to inspect less dense materials such 
as wood, concrete and cement.

https://en.wikipedia.org/wiki/Ultrasonic_testing
https://en.wikipedia.org/wiki/Nondestructive_testing
https://en.wikipedia.org/wiki/Nondestructive_testing
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Plastics
https://en.wikipedia.org/wiki/Aerospace
https://en.wikipedia.org/wiki/Composite_material
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Concrete
https://en.wikipedia.org/wiki/Cement


Nondestructive testing ….Conti…



Ultrasonic range finding

⚫ A common use of ultrasound is in underwater range 
finding; this use is also called Sonar. An ultrasonic 
pulse is generated in a particular direction. If there is 
an object in the path of this pulse, part or all of the 
pulse will be reflected back to the transmitter as 
an echo and can be detected through the receiver 
path. By measuring the difference in time between 
the pulse being transmitted and the echo being 
received, it is possible to determine the distance.

https://en.wikipedia.org/wiki/Range_finding
https://en.wikipedia.org/wiki/Range_finding
https://en.wikipedia.org/wiki/Sonar
https://en.wikipedia.org/wiki/Echo_(phenomenon)


Imaging

⚫ Ultrasonic imaging uses frequencies of 2 megahertz and 
higher; the shorter wavelength allows resolution of small 
internal details in structures and tissues. The power 
density is generally less than 1 watt per square centimetre 
to avoid heating and cavitation effects in the object under 
examination. High and ultra high ultrasound waves are 
used in acoustic microscopy, with frequencies up to 4 
gigahertz. Ultrasonic imaging applications include 
industrial nondestructive testing, quality control and 
medical uses.

⚫

https://en.wikipedia.org/wiki/Acoustic_microscopy


Human medicine



More Applications

⚫ Biomedical applications
⚫ Ultrasonic impact treatment
⚫ Processing of water purification
⚫ Ultrasonic cleaning
⚫ Ultrasonic humidifier-The ultrasonic humidifier, 

one type of nebulizer 
⚫ Ultrasonic welding

https://en.wikipedia.org/wiki/Nebulizer


Weapons

⚫ Ultrasound has been studied as a basis for sonic 
weapons, for applications such as riot control, 
disorientation of attackers, up to lethal levels of 
sound.

https://en.wikipedia.org/wiki/Sonic_weapon
https://en.wikipedia.org/wiki/Sonic_weapon


Fetal ultrasound



Animals

⚫ Bats use ultrasounds to navigate in the darkness.



Animals…….

⚫ Dogs and cats' hearing range extends into the 
ultrasound; the top end of a dog's hearing range is 
about 45 kHz, while a cat's is 64 kHz. The wild 
ancestors of cats and dogs evolved this higher 
hearing range to hear high-frequency sounds made 
by their preferred prey, small rodents. A dog 
whistle is a whistle that emits ultrasound, used for 
training and calling dogs. The frequency of most dog 
whistles is within the range of 23 to 54 kHz.

https://en.wikipedia.org/wiki/Dog_whistle
https://en.wikipedia.org/wiki/Dog_whistle


SONAR






































