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Context: Nowadays, ultrasound imaging is become an essential tool for

diagnosis in industry. This is due to the recent developments of post-
processing and pre-processing in nonlinear ultrasound imaging.
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Fig.1: Representation of the 2 media analyzed.
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Fig.2: Optimal command close loop system with stochastic excitations.

Proposed solution: The new paradigm that we proposed to take into account the

medium but without any a priori information, is to introduce:

1.a feedback in the first steps of the imaging chain allowing an iterative
correction of the transmitted waves;

2.a transmission of stochastic waves;

3.a maximization process of the cost function allowing the best discrimination
between the reference medium and the tested medium;

4.A meta-heuristic process to accelerate the process convergence.

Simulation Results: : M
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Fig.3 : Time and frequency representations of different signals. a) Optimized stochastic electrical signal before the transducer. b)Optimized
stochastic transmitted signal after the transducer. ¢) The optimized echo with enhanced contrast. d) Spectra of the driving pressure and the echo.
4-5 ! ! T I T T
The cost function was an |
E Cl'dean d'Stance .n a 4_ ........ ....... -rl ........ ........ ........ ........ _

&
o

S e e e T

vector space between the
cloud corresponding to the
reference medium and the

Distance (u. a.)
L

2_5 .......................................................................................
cloud corresponding to the N S5 T U W U S T N A T
tested medium with an S O N e
inclusion. With less than 30 " _______________________________
generation, the distance 10500 10001500 2000 2500 3uiuu35iuu4uiuu45iuu 5000
can be d ou b led . Fig.4: Distance between the cloud of pointsgﬁ:‘ rg‘!gr!:clen i and the tested medium with  flav

The image contrast was
improved and the grain
image speckle was
canceled out.

Fig.5: Image with an inclusion obtained with the classical method and with the new method.

Discussions: The optimization highlighted flaws over the

surrounding tissue by quadrupling the distance between by the
medium and the reference. However to be brought out flaws, the
method required a reference medium whose features were close
to the surrounding tissue.



