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How does Ultrasound work?
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Beamforming
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Transmit(Tx)/Receive(Rx) switch 
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• Frame-Rate is bounded by speed of 
sound

• Tx events    Frame-Rate   image quality

• Tx events    Frame-Rate   image quality



Fast Ultrasound methods
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MLA-
Multi-line 
acquisition

MLA-
Multi-line 
transmission



Previous work – Rx
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• Solving the inverse problem, from measurements to full signal



Previous work – Rx
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• Solving the inverse problem, from measurements to full signal



Current work – Tx+Rx
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• Learning to measure and reconstruct, end-to-end

Emulation

dynamic

focusing

dynamic

focusing



Learning Beamforming- Training
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Learning Beamforming- Results

• Learnable beam 
pattern design:
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Take-home message 

• Proof-of-concept – jointly learned Tx/Rx performs better 
than handcrafted alternatives

• Joint learning of forward & inverse models -very interesting 
optimization problem

• Black-box emulation/simulation

• Should be implemented on real machine 
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Thanks!


