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Abstract 

A farm is an area gathered more than one job such as agriculture, animal’s husbandry and 

production management in one place. Thus, the daily farm work requires numerous management and 

control functions done by farmer, and this resulting in stress the farmer, consume time and cost. 

Recently, automation is added to the management of farms to control devices remotely, in which the 

daily stress and energy conserving are reduced in efficient way.  

In this thesis, a farm management system based on sensor network is proposed to increase the 

flexibility of a daily farmer work. We can be using software and hardware which include several sensors 

for measuring parameters that affect the system work and took an application case according to what 

available of hardware and software in the Iraqi market. The designed system composes of: hardware and 

management systemparts. The hardware part consists of a microcontroller which is ARDUINO Uno, 

Radio Frequency Identification (RFID) tag, soil moisture, temperature, humidity, weight, liquid level 

sensors, and Bluetooth HC-06. In addition, the farm system includes three categories which are: drip 

irrigation scheduling, animal’s feeding, and farm production exportation. In the drip irrigation, the 

automated irrigation system provides a water for crop when it needed based on moisture sensor readings 

and climatological conditions to schedule the irrigation efficiently. It reduces the amount of consumed 

water and cost in addition to labor efforts in comparison to traditional irrigation systems. In the animals’ 

feeding, RFID tags are used for recognizing the types of cows in addition to level sensor for monitoring 

the forage storage. Based on the sensor readings, the feeding process is managed in terms of times and 

amount of food. In the farm production exportation, two sides have been considered: milk and vegetable 

productions. At the level of packing the required amount of productions, the exportation is performed for 

each side, individually. At the other hand, the wireless communication link between the hardware and 

management system (data center) parts are covered via Bluetooth HC-06. A website page is introduced 

for just monitoring the sensor readings in real-time status regardless the distances.  

In the management system, the database is built using SQL server 2015, the related Graphical 

User Interface (GUI) frames are designed using Visual Studio C# for management process and the 

website is produced utilizing Bootstrap dashboard template, PHP and Java Script. This is to offer a 

website can adapt to all display devices. In addition, the management system includes the proposed 

algorithms for the involved categories in the underlying system to obtain the targeted control and manage 

the farm.  

The proposed system has been tested over different case studies for all included categories using 

the produced prototype. The obtained results show the outperformance of the investigated system in terms 

of management efficiency and controlling, which produce more accuracy and right. The proposed system 

can reduce the consumed irrigation water to 50%. Additionally, it degrades the amount of wasted forage 

to benefit round 33%. Moreover, the proposed system saves the required cost time and human efforts to 

almost 90%. 
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