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Development of 4D hydrodynamic stress field measurement system for specification
of stress concentration in cerebral aneurysm
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In the present study, high-speed photoelasticit¥, an optical measurement
method for two-dimensional unsteady hydrodynamic stress fields, was applied to the experimental
detection of three-dimensional stress concentrations inside a cerebral aneurysm fluctuating
unsteadily due to the pulsating flow. As a result, we succeeded in constructing a “ 4D (3 dimension
+ time) hydrodynamic stress field measurement system” that enables unsteady measurement of the
three-dimensional stress field of simulated blood flowing in a circular tube. This method combining
a high-speed polarization camera and an index-matching method enables the visualization of a
two-dimensional stress vector field in an arbitrary cross-section of a circular tube by applying an
image reconstruction method to the measured data.
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