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Q cardiac Auscultation: science and art of diagnosing heart conditions
via the stethoscope

Q Potent, non-invasive diagnostic modality limited by:
o incomplete understanding between cause 4

effect (sound) g

human-in-the-loop

sequential (uni-site) measurement technique

high level of noise ‘K

large array of heart sounds |

declining auscultatory skills [1]
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Q Vision: Rescue this valuable diagnostic modality from obsolescence
by deploying new tools and ideas from computational science,
biosensing and signal processing.
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Goal: Develop an approach to automated heart sound measurement
and localization via a compact acoustic sensor array (the “StethoVest”)

1. Develop image-based computational hemoacoustic models (CHM).

2. Validate CHMs and develop/test generative (model based) statistical
pattern recognition algorithms for abnormal heart conditions using
thoracic phantoms.

3. Investigate the physics of murmurs associated with aortic valve (AV)
disease using integrative biosensing-CHM approach.

4. Evaluate acousteome-map based screening for hypertrophic
obstructive cardiomyopathy (HOCM)

O Revolutionize the management of heart disease
Inexpensive, non-invasive, accurate
Screening of wide range of heart conditions
24/7 continuous, at-home health monitoring
Deployable in rural and underserved areas
Leverages telemedicine, bioinformatics & wearable sensor revolution
Health care: reactive, expensive and hospital-centric
=> smart, proactive, patient-centric and cost-e
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Q Advance medicine, mechanics and modeling, computing, electrical
engineering, biosensing, and BIGDATA science.

Q Training of undergraduates, graduate students and postdocs in a
highly cross-disciplinary environment
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* propagation of acoustic wave through
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Future/Ongoing experimental studies

eIntegrated multiphysics analysis required to
understand the physical based of auscultation

Coupled flow and wave propa
gation simulations[2]
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