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Development of a Real-time Environmental Monitoring System
by a Wireless Sensor Network in Hagia Sophia

Keigo KOIZUMI*, Takeshi ISHIZAKI, Daisuke OGURA*?,
Juni SASAKI and Kenichiro HIDAKA*3

Weathering and deterioration of the brick walls of Hagia Sophia Museum have
accelerated due to dew condensation and wet-dry cyclic condition. To clarify the problems,
temperature and relative humidity sensors and one weather station have been installed.
This report focuses on a real-time monitoring system for understanding the environmental
condition in the museum.

When a real-time environmental monitoring system is installed, power-supply and data
communication needs to be designed simply and compactly. To solve this problem, wireless
sensor networks, especially a monitoring system by mesh network method was developed.
The size of the sensor node is 80 X120 X 40 mm. It consists of a small wireless communica-
tion device, a size D battery and a sensor board with temperature and RH sensors. The
monitoring-station is composed of a mobile PC and a receiver module. To understand the
environmental condition, 21 sensor nodes are set up on lines of symmetries in the plane
view and the section view of the dome construction. Data is observed on screen displays
as values, time series graphs and distribution maps. To monitor the data, remote access is
used through the Internet. In this case, ID password and access code are demanded.

Monitoring has been conducted since September 27, 2010. Sampling interval is 30 min.
Data collection rates by this monitoring system are around 809 to 9095. There has been
no voltage reduction for more than one year. These results indicate that the wireless
sensor network is an effective solution to build a real-time monitoring system in Hagia
Sophia.

*Graduate School of Engineering, Osaka University *2Graduate School of Engineering, Kyoto University
*3Graduate School of Comprehensive Human Sciences, University of Tsukuba



