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ULTRASONIC SENSOR SYSTEM FOR ECOLOGY OBSERVATION
AND TIMING SYNCHRONIZATION OF ZIGBEE NETWORK

ABSTRACT
Timing synchronization is essential in case where multiple sensor nodes with ultrasonic sensors are deployed on the same place. This is because the ultrasonic sensors should be powered at an appropriate timing so as to prevent ultrasonic interference. In this paper, we propose a harmful bird attack system and a new timing synchronization method for ZigBee sensor network. In this timing synchronizing method, by concentrating the processing load to the server, the amount of calculation on each node can be minimized and is unaffected by the increase in the number of nodes. Evaluation of the proposed method has shown that it sufficiently fulfills the timing requirement for the proposed harmful birds attack system.

INTRODUCTION
Environmental and ecology observation have been performed by human beings (ecologists) with a limited set of equipment. However, a field of the observation is very severe for the ecologists to walk around freely, hence the real-time observation have not been performed. A sensor network is an emerging technology for the real-time observations, which makes it possible to automatically collect data from a large number of sensors dispersed over a vast field. 
On the other hand, timing synchronization is needed in case where multiple sensor nodes such as ultrasonic sensors are deployed on the same place. This is because the ultrasonic sensors should be powered at an appropriate timing so as to prevent ultrasonic interference. However, existing timing synchronization methods have those problems as they require a processing power to sensor nodes, and hence do not scale well when many and low-cost sensor nodes are to be deployed. 
Therefore, in this paper, we propose a new timing synchronization method on ZigBee sensor network. In the proposed system, the amount of processing on each node is unaffected by the increase in the number of nodes, hence it can be used widely for low-cost sensor nodes. An ecology observation is an example use of the proposed method, which is also presented in this paper.
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HARDWARE USED
1. ULTRASONIC SENSOR
2. RELAY
3. FLASHING LIGHT
4. ZIGBEE
5. CAMERA
6. PERSONAL COMPUTER
7. CONTROLLER
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