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Abstract : A micromachined convective accelerometer is composed of a heating resistor and temperature

detectors. Acceleration is detected by sensing changed temperature profile that is modified by natural

convection. In this research, several design variables, distance of detector from heater, height of detector

from substrate, frequency and heating power, are considered. Thermopile model is adopted for temperature

detecting element. Based on numerical thermal transient analysis, parametric optimal design values are
presented for better sensitivity and thermal time delay.
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Abstract : Accurate and fast haptic simulations of deformable objects are desired in many applications such
as medical virtual reality. In the haptic interactions with a coarse model, the number of nodes near the
haptic interaction region is too small to generate detailed deformation so that local refinement techniques
have been developed. This paper presents a physics-based adaptive method to perform a haptic interaction
with a deformable object which is analyzed by finite element method (FEM). It is accomplished by
superimposing a local fine mesh upon a global coarse model which consists of the entire deformable object.
The coupling between the local mesh and the global mesh is achieved by s-version finite element method

(s-FEM) which is generally used to enhance more accurate solutions. The employment of s-FEM
demonstrates the reliable deformation to users in real-time.
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