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ABSTRACT

This thesis presents the design and development of self-adaptive wireless sensor stations for water
level monitoring in flood warning system. The stations have been deployed in the target areas. The
sensing data, which are water level, temperature, humidity and rainfall level, are transmitted
wirelessly to the base station continuously. Then, the results are displayed on a website. To improve
the practical operation of the stations, self-adaptive mechanisms for changing the station’s operation
against the environmental changes have been designed and simulated. A fuzzy logic control
mechanism is introduced to adjust the data transmission rate to the water level changes in order to
consume battery efficiently. An evolutionary algorithm in also added for seeking the fuzzy rules that

are most suitable for the environmental conditions of each station.

The results show that the stations work properly. They are able to continuously transmitted the
sensing data to the base station. The head of the villagers has been informed; and uses the data for
water management to reduce the lost of flood damage. The simulation of the fuzzy logic control
mechanism also shows that the data transmission rate is adapted to the environmental conditions.
The proposed evolution algorithm that applies to the fuzzy logic control mechanism can seek the set

of fuzzy rules that appropriate the station’s installation area.



