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Finite element analysis for three-dimensional reconstruction of pulse shape
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Abstract: In this paper, finite element analysis was proposed for the three-dimensional (3D) reconstruction of pulse shape.
Based on the principles of binocular vision pulse image sensor, 3D software PRO/E was applied to establish the model of pulse
image sensor. The established model was transferred into Abaqus software. And the Abaqus/Standard was applied to carry on
the static analysis for the model. Combined the pulse-feeling in traditional Chinese medicine with binocular vision measuring,
the whole simulation analysis was divided into four steps. Firstly, the pulsing was simulated. Secondly and thirdly, the pulse-
taking was simulated. Fourthly, pulse features were simulated to be obtained. From different locations on the gasbag probe thin
film of the sensor model, 130 feature points was extracted. And the cycle pulse wave of one of feature points was obtained.
The “triangle” method was applied to get 3D surfaces for the 130 discrete feature points. Compared with the 3D surfaces
constructed by the direct interpolation of few space discrete feature points from gasbag probe thin film based on the principles
of binocular vision measurement, the 3D surfaces reconstructed by the proposed method had more space discrete feature
points. The proposed method saved 0.120 379 seconds under the same conditions and it was more suitable for the temporal-
spatial changes of the skin surface under pulse taking. The proposed method lays a foundation for the further research on the
extraction of temporal-spatial pulse information and characteristics.
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Fig.1 Structure diagram of pulse image sensor
Note: 1: Computer; 2: Camera; 3: Pressure load sensor; 4:
Air cylinder; 5: Camera bracket; 6: Piston; 7: Air inlet; 8:
Seal cavity; 9: Lighting; 10: Grid probe film; 11: Wrist; 12:
Fixed the wrist spring; 13: Elastic button; 14: Fulcrum ball;

15: Hinge base; 16: Probe pressure sensor; 17: Pump
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Fig.2 Physical model of pulse image sensor
Note: 1: Tube wall; 2: Probe; 3: Skin; 4: Radial artery
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Fig.3 Schematic diagram of the boundary

condition and load applied on the model
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Fig.5 Changes in Z axis of output feature point B
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Fig.6 Output feature points on probe grid thin film
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Fig.7 Changes in Z axis of output feature point C
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Fig.8 Pulse graph of normal people
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