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Abstract 
This thesis involves investigation for recent technologies used for monitoring and controlling 
irrigation systems. Besides, it investigates recent existing WSN technologies and their suitability 
for agricultural applications so as to adopt the most appropriate choices and to utilize their 
benefits in building an efficient automatic irrigation system. Besides, it involves a proposition of 
a simple, inexpensive, automatic and efficient irrigation system. This system was based on the 
computed evapotranspiration and the required water quantity. These parameters were evaluated 
using fuzzy inference methodology. Two jobs have been addressed by the proposed system: 
firstly it scheduled the irrigation, and secondly it evaluated the irrigation time to satisfy the 
requirements of plants. This was done by introducing two algorithms, worked for both irrigation 
methods, sprinkler and drip. The fuzzy inference has been adopted for high accuracy and 
quickness in calculating the evapotranspiration and required net irrigation.  Then, the former 
decision support algorithm was implemented at the personal area network coordinator of our 
WSN so as to present an automatic intelligent irrigation system. Simulation results showed the 
expected performance of the proposed system. They proved that depletion in soil moisture never 
reaches 100% due to the use of fuzzy inference system. This means that our model prohibits the 
soil water content from reaching the permanent wilting point, thus no water stress occurs. 
Besides, no irrigation occurs unless soil moisture depletion ratio reaches the maximum allowable 
depletion value. Moreover, the proposed system reduces the power through utilizing wireless 
sensor networks which are inexpensive as compared with other recent monitoring and controlling 
technologies, in addition to adopting an optimal model for power distribution among irrigation 
lines using Lagrange multiplier method. The results demonstrate that the fuzzy model is a quick 
and accurate tool for calculating evapotranspiration as well as the required net irrigation. In spite 
of high density of nodes deployment and small separation distance between them, results show 
that interference between frames was too small. This is because IEEE 802.15.4 standard uses 
carrier sense multiple access with collision avoidance based protocols. The performance of the 
system was analyzed using MIXIM framework for OMNeT++ simulator. The simulation results 
depict that the proposed system has several advantageous characteristics, such as: scalability, ease 
of network management and minimal data traffic due to the usage of cluster-tree topology of 
IEEE 802.15.4 protocol. 
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