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Abstract: A novel non-invasive system is proposed as an adjunct diagnostic tool for cardiac disorders, 
which is based on processing of the heart sounds acquired using a specially designed 2-D passive 
acoustic array. In addition to the acoustic array, the system consists of a personal computer, specially 
developed instrumentation and interface hardware and an adaptive array processing scheme. A signal 
model is constructed in accordance with the basic assumptions made for very near-field low frequency 
sources. The multiple signal characterization (MUSIC) method together with the model is used for the 
localization of assumed point sources in the heart. Locations of the sources are estimated by applying 
2-D searches. The effectiveness of the system is demonstrated with extensive recordings at different 
SNR levels on the phantoms constructed using small sound sources. The system is also tested on 
human subjects. Different \lq\lq images'' corresponding to the various phases of the heart beat are 
obtained. It is explained that extraction of 3-D \lq\lq images'' is also possible with the same array data 
by evaluating a distance parameter relating the sources to the origin of the array. 
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