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We have been developing a system for immediate damage estimation of urban area due to a 
large earthquake, called “GPS on Every Roof”. In this system, a L1 GPS receiver is mounted 
on a wireless sensor node as a displacement sensor. The relative positioning algorithm with 
carrier phases is implemented in this system to achieve a few centimeters accuracy. Relative 
positioning can be carried out when a single CPU possesses GPS data of both reference and 
unknown nodes. Therefore wireless communication is required. To avoid numerous wireless 
communications, in this system, the sensor nodes share their GPS data locally and calculate 
relative position to each other. Only positioning result is transferred to the central server 
machine. This approach largely decreases the wireless communication cost. Each sensor node 
analyzes the relative position from several reference nodes and evaluates the reliability. The 
accuracy of relative positioning is improved by taking the reliability into consideration. 
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