Fast transcranial universite

PARIS-SACLAY

ultrasound simulations ! Inserm & BioMone

based on time-of-flight minimization UG A

Célestine Angla, Hamza Chouh, Paul Mondou, Gwenael Toullelan, Kévyn Perlin,
: . . : : . Université
Emmanuel De Schlichting, Jean-Luc Gennisson, Benoit Larrat, Sylvain Chatillon Grenoble Alpes

Context: ultrasound brain therapy
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Solution: personalized simulations to optimize and ensure the safety of
ultrasound brain therapies.

The widely used numerical methods (FDTD, k-space) are time and memory
consuming.
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Field computation method: SplineBeam
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Experimental validation

Position 3 Experimental scan XY (Position 3)
- Hydrophone 3D scan for 3 transducer positions AR
- For each position: scan with and without skull L] \\ \

Pos Comparison  AXax

With/without skull | 4.64mm -13.12dB  2.43%
1 SplineBeam/Exp | 1.58mm -0.14dB  0.28%

Experlmental scan YZ (Position 3) Simulated scan YZ (Position 3)
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K-Wave/Exp 1.58mm -2.00dB  6.16% > i
With/without skull | 1.73mm -13.70dB  6.44% )
2 SplineBeam/Exp 1.00mm +0.17dB 11.70% Transducer " o T, T T T—
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K-Wave/Exp 1.12mm  -1.98dB  18.26% | |y drophone " Simulated scan XY (Position 3)
With/without skull | 2.12mm -17.91dB 48.43%
3 SplineBeam/Exp | 1.12mm +0.54dB 14.82%

Computation time:
» SplineBeam = 3min

K-Wave/Exp 2.60mm -0.11dB 15.38%
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