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SMART ACOUSTIC METAMATERIALS 

 
 
 

Acoustic transformation provided a new way to design new 

devices such as acoustic cloaks using the form invariance of 

acoustics’ equations under coordinate transformations.  The 

design methodology utilizes geometric transformations to control 

both the sound, and mechanical deformation of the devise.  The 

most applications use the smart acoustic metamaterials (for example auxetics), such as 

acoustic cloaking, arbitrary sound guiding, and other approaches to manipulate the sound 

and vibrations. Amongst those applications, acoustic cloaks contributed most significantly 

to extending of related research areas in acoustics.  

To explain what is an acoustic cloak, suppose we wish to hide from noise an 

arbitrary object contained in a certain volume of space. Our project is to hide the object 

with a metamaterial whose function is to deflect the rays that could hit the object, guide 

them around the object, and return them to their original paths. Our hypothesis implies that 

no noise can infiltrate into the secure volume, nor can any noise get out. Any noise 

attempting to penetrate the secure volume is smoothly guided around by the cloak to 

emerge moving in the same direction as if it passed through the empty volume of space. 

By using metamaterials, it is simple to drag the acoustic field into almost any 

desired configuration. The distortion of the field is represented as the coordinate 

transformation, which is then used to generate new materials with new properties ensuring 

that acoustics’ equations are still satisfied. The new concept of smart acoustic 

metamaterial is submitted, making realization of the acoustic cloak devises a practical 

possibility. 

In this context, the research objectives shall mainly focus on complex problems 

related to acoustics and vibrations, such as cancellation of noise and vibrations emitted in 

urban areas and transmitted to buildings, achieving of minimum noise and vibrations 

transmitted to humans in urban, industrial and residential environments, efficient analysis 

and methods of noise and vibration for acoustic cloak designs. 
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