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Force-deformation model validation system for

flexible objects in haptic rendering

LU Xiong, SUN Haohao, WAN Wenzhang, CHEN Xiaoli

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to verify the rationality of flexible object deformable model, the force-deformation model validation system was established ,

which consists of wireless data transceiver platform based CC2531, force sensor measuring platform, and displacement measurement platform based

FALCON hand controller. The relationship between interactive force and deformation in the elastic deformation experiment and impaling experiment

with the experimental object of fresh pig liver was studied. Based on the data of force and deformation, the parameters were confirmed and

amended. The simulation results show that the characteristic of force and deformation is consistent with actual measurement. The proposed system

can be utilized for verifying general deformable models, which will lead to more applications in haptic based medical simulation.
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Fig.1 Diagram of force-deformation model

validation system structure
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Tab.1 Sensor calibration voltage value list

kB HUR(E/V | BEREBEg ARV

0 0.202 969 300 0.669 276

50 0. 280 869 350 0.749 765

100 0.356 547 400 0.823 831

150 0.437 018 450 0.900 545

200 0.513 392 500 0.982 303
250 0.592 819
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Fig.3 Force curve of different material

extrusion experiment
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Fig.4 Curve chart of force/displacement varying with

time in the process of deformation
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Fig.5 Curve chart of force-displacement
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Fig.6 Curve of force/displacement-time when impaled
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Fig.7 Rendering of model deformation based on VC
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Fig.8 Force-displacement relationship in actual

measurement and simulation model
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