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ABSTRACT 

Structural acoustic sensing is a method of obtaining radiated sound pressure from a vibrating 

structure using vibration information. This method provides error information of the far-field 

radiated pressure instead of using microphones for feedback or feedforward controllers. Structural 

acoustic sensing leads to a more robust and compact control system for attenuating the sound 

radiated from a vibrating structure. In this paper, a new approach is proposed for estimating the 

radiated sound pressure from cylindrical shells using accelerometers. This approach uses 

accelerometers signals and structural modes information of the cylinder for estimating the 

radiated sound. The advantage of this approach is that an accurate sound pressure estimation is 

obtained using a few structural sensors. Therefore this approach decreases the controller 

dimensionality. Accelerometers are used as sensors for obtaining the structural modes amplitudes 

of the structure. The motion equations of a cylindrical shell are derived based on Donnel-

Mushtari shell theory. The Kirchhoff-Helmholtz integral is used for estimating the sound pressure 

radiated from the cylinder. Numerical simulations are performed for demonstrating the benefits of 

the proposed approach. 

1. Introduction 

In recent past decades, active structural acoustic 

control (ASAC) was introduced and developed to 

attenuate the sound radiation from vibrating 

structures. The controller aim is to attenuate the 

radiated sound in desired locations or to decrease the 

total sound power. Thus, in ASAC, acoustic pressure 

is fed back to the controller, however, not using 

microphones. The acoustic pressure is estimated via 

structural sensors such as accelerometers bonded to 

the structure. Also control forces are applied by 

structural actuators such as piezoelectric patches. In 

ASAC, omitting all of the structure vibrations is not 

the main aim of the controller. However, the 

controller suppresses those portions of vibration 

which have high radiation efficiency. Therefore, more 

attenuation can be reached with less control effort in 

ASAC as compared to active vibration control [1]. 

Due to fluid/structure interaction, normal 

displacement of the shell surface moves the fluid 

molecules in vicinity of the shell. This leads to 

production of a pressure field in the fluid. Thus, 

knowing the shell vibration distribution, the radiated 

pressure can be calculated using Helmholtz equation 

and Rayleigh’s integral. Wang [2], Fuller and 

Burdisso[3] applied wavenumber transform to 

vibration distribution of a structure and achieved the 

pressure field for using in active sound radiation 

control. A time-domain model was derived by Hill et 

al. [4] to estimate the sound radiated to free field.  

Some researches on active sound and vibration 

control of cylindrical shells are reported in recent 

years [5]-[8]. Sohn et al. [5] and Biglar et al. [6] 

found optimal places for piezoelectric sensors and 

actuators for active vibration control of cylinders. 

Caresta [7] used inertial actuators for controlling 

sound radiated from a cylindrical shell in bending 

vibration. Kwak and Yang [8] performed active 

vibration control for a ring-stiffened cylinder 


