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Current
experimental ==)
techniques

* Magnetic

resonance.

e Ultrasonic
methods.

=

s Limited by temporal
and spatial resolution.

s Incomplete
measurement (1C)
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Particle Image

Velocimetry == |

(PIV)

* Flow velocity
measurement in a vena
cava model with a filter
inside.

e Constant and pulsatile
flow.
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Camera .| T =1 lightsheet
.‘_l,
Flow

piston
pump

xperimental Set-

High Speed two-cavity New Wave Pegasus laser (A=527nm,
energy per pulse=10mJ at 1000Hz).

High Speed camera (Fastcam SA2, sensor size of 2048x2048
pixels, pixel size of 10um x 10um).

16-bit images at 1000frames/s.

Nikon AF-S VR Micro-Nikkor 105mm f/2.8D Lens.

A cylindrical lens (f’=1000mm) produces a light sheet.
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Interferometric analysis
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Experimental Set-up:

* Laparoscope

* A diode-pumped solid-state laser (532.4nm, 317mW)
* 100 mm focal length lens.

* High Speed camera (Fastcam SA2, sensor size of
2048x2048 pixels, pixel size of 10pum x 10um).

* 16-bit images at 1000frames/s.
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CONCLUSIONS

Endoscopy has been combined with High Speed PIV and
holographic interferometry for flow velocity and wall
deformation measurement.

Different velocity vector maps have been obtained for
constant and pulsatile flows in a vena cava model.

Endoscopes have been used for illumination and recording
of digital holograms. In holographic interferometry, the
sensitivity will be maximum (half the wavelength per fringe).

Endoscopes allow an easy change of the sensitivity vector
direction and of the recorded region size.

Qualitative wall deformation has been obtained using digital
holography in a vein model and in a real sheep aorta.
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