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ABSTRACT 

This project aims to research and analyze design of fringing electric field (FEF) soil 

moisture sensor. Fringing electric field (FEF) sensors are usually used to detect the presence 

of a material or estimate the concentration of a material. Regarding to their principle, fringing 

electric field (FEF) sensors can be used as a tool in agriculture field to monitor volumetric 

water content (VWC) of soil. There are no standard analytical models for FEF sensors. The 

design parameters such as sensor geometry affect the performance of fringing electric field 

(FEF) sensors. This research concentrate to the effect of the electrode width, number of 

electrode and whether there have or no ground. The FEF sensors are simulated using Finite 

Element Method Magnetic (FEMM). Based from the simulation results, selected design of the 

FEF soil moisture sensors have been fabricated using printed circuit board, PCB technology. 

The actual test is done by measure the capacitance value using LCR meter. Test results 

obtained are then compared with FEMM simulations.  The comparison proves that the 

addition of shielding electrodes and ground electrode at the backplane can improve the 

penetration depth of FEF sensors. The increasing number electrode, small gaps between 

electrodes and small electrode width make the sensor more sensitive to presence moisture. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 BACKGROUND OF STUDY 

 

Agriculture is the industry or practice of humans purposefully growing crops or 

raising livestock for the production of foodstuffs that they can consume directly, they 

can consume after some process, or they can feed to other livestock/organisms that 

can themselves be consumed directly or through some process. The real meaning of 

agriculture is the growing of crops and rearing of animals that are useful to man. The 

history of agriculture field start a long time ago which at that time all work is done 

manually. The works include all steps of the crop production and ranging process, 

including planting, fertilizing, harvesting, and herding. Nowadays technological 

improvements have sharply increased yields from cultivation. The machine help 

human in all process including planting, fertilizing, harvesting and also improves in 

irrigation system. In agriculture field, management of irrigation system is important to 

ensure plant growth is health and free from diseases. Irrigation is the non-natural 

application of water to the land or soil [18]. It is used to assist in the growing of 

agricultural crops. Irrigation water management requires timely application of the 

right amount of water. Managing irrigation water needs to combine a method of 

measuring soil moisture with some method of irrigation scheduling. 

In order to monitor soil moisture, it is important to know soil type and soil texture to 

better understand available water capacity for the plant or crop and field capacity. 

Measurement of soil moisture is to detect whether there is a water shortage that can 

reduce yields or if there is excessive water application that can effect in water logging 

or leaching of nitrates below the root zone [8].  
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