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Wireless Sensor Network is one of widely used wireless technology for
environmental monitoring. The aim of this paper is to study and to propose a
prototype system of spatiotemporal variables interpolation on ZigBee. According to
communication standard by IEEE committee, ZigBee is developed for low-energy
consumption, cost-effective and various networking protocols, making it suitable for
many industries. This paper adopted surface approximation algorithm based on Thin
Plate Spline to interpolate temperature surface from spatiotemporal data acquired by
ZigBee. Each node in the network was implemented by an Arduino MCUs equipped
with temperature sensor. The sensed value and its current location were continuously
transmitted to the base station, whose role is to dynamically compute the underlying
surface. As the acquisition proceeded, the amount of information flown within the
network enormously increased and thus inevitably causing over fitting. Our
contribution is thus to remedy this pitfall by developing an optimal surface modeling
based on Minimum Description Length algorithm. The results reported herein suggest

an appropriate number of control temperatures at a given instance, whose



corresponding surface is generated with the best compromise between approximating

error and computational complexity, effectively enhancing the WSN performance.
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