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/ Motivation and Contributions \ Ultrasound - delay and sum beamforming Compressed beamforming \

4 Ultrasound imaging is one of the most common medical imaging Q Echoes result from scattering in the tissue  Each individual trace is buried in noise Enables
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0 Uncomfortable cable management u S}ll\TR anc.i rzso}utioln are improved through beamforming by introducing appropriate time shifts to low rate data? beamforming in
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/ Convolutional Beamforming — Array Selction \ / Compressed Frequency COBA \
d Reconstruct the sparse convolutionaly beamformed signal from only a portion of the bandwidth of the signal
O Image quality is determined by the beampatternH () which represents the directivity of the beamformer and is given byH (6) = 5 received by sparse set of array elements
A Convolutional beamforming - same and better beampattern with less elements! d Acquire non delayed data, ¢,,(t; 8), by sparse set of elements
d Output of a standard delay and sum beamformer: q \/ ( — ) _ ( R
~ ~ ompute: — S1gn
O(t;0) = YN__ v o, (t;0),where M = 2N + 1, ¢,, are the delayed signals b Ym Pm)sign(Pm)
0 Convolutional beamformer (COBA): 0 Compute Fourier transform, F{y,,(t; §)}, and apply delay in frequency domain: ¢mlk] = Mz Cmlk —n]Qm,e(n]
d Calculate the Fourier coetficients of the convolutionally beamformed signal using the convolution theorem and 2-D
d Compute y,= /(qbn)sign(gbn) IFFT: clklecopa = N Z l[r- ¢ =|=r-}[1':.
Q Convolve S =Y *¥Y = d Reconstruct the signal based on the square of the square of the transmitted pulse
2N = - .
d Sum b:Zn_ 2N8n 2N - - . -, ; =
- o - sin(0) min ||b||; s.t —&llz < € NESTA > Propalt) = Oy (e m |E(E— 1) = bog(t —t,)
Q The resulting beampatternis: H (0) = Z (2N — \n|)e 2y ——nd \ e ! : ; [%’ r% ) ;
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/ From Vision to Implementation \ ya Software + WIFI \
Q Sample within the probe

Q Transmit channel data S _
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Q Recover in any imaging platform — tablet, cellular ... FEEE over WiFi R s o : :
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Ultrasound ] ) Signal is Signal is Create image
scan is setup to W (Di'ig:ﬁi;lii s Sampled at recmglsttt;lcted SEl'cI:Su]"_ﬂmgP Eseﬂverfd after Log
Sa;:t:hii?sd Verasonics by sub-Nyquist — [ICP IcP N with CFCOBA problem scheme compression &
Advanced cloud based B Elemf;n - J k DMA rate — 256 over over algorithm is applied interpolation
L ) <& Signal processin | coefficients
Low bandwidth R e ks P i . ) WIFI WIFL
RAW data S~— _ i Receivers Receivers \ |
\\ e ' 1 - A v KH___ reduction 1:4.2 reduction 1-5 ___H,x’ RH___ ___j'
ﬂ"" ) _ | o 1 trame 20~ Mbyte 4.5~ Mbyte 1 i
_ 3~ Mby 0.9~ Mbyte 0.9~ Mbyte 0.9~ Mbyte Reduction ratio 1:21
Cow rate - In this model we transfer 0.9~ Mbyte per frame Video
: ow rate . . . 90~ Mbyte 18~ Mbyte 18~ Mbyte 18~ Mbyte
sampling AW processing over WIFI. We present 2 Ultrasound image (20 frames) 400~ Mbyt
frames per second.
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