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Motivations of UCT 

Breast cancer

China: female, 15% of all cancer cases, but  only 6.2% 
of cancer deaths 

CT, MRI, Ultrasound
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SoftVue (Karmanos Cancer Institute in Detroit, MI, 
USA. KCI)

3D UCT system (Karlsruhe Institute of Technology,
Germany. KIT)

UCT systems



SoftVue
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3D UCT system of  KIT 



Reconstructions

Reflection reconstruction

Sound-speed reconstruction

Attenuation reconstruction



Problems

Complexity

A large amount of data

New reconstruction methods
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UDT based on CS



CS theory

Sparse basis Fourier Wavelet

Reconstruction

Measurement matrix:





16views,128elements, pitch=wavelength

(a) Original image. 
(b) Interpolation method.
(c) Broadband signal.
(d) CS.



CS and interpolation method with different views
32,48,64,96



(a) 16 views, noise-free;
(b) 16 views, SNR =20dB ;
(c) 16 views, SNR =10dB;
(d) 32views,noise-free;
(e) 32views,SNR=20dB;
(f) 32views,SNR =10dB.

The robustness to noise of the proposed method.
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