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Abstract:  The proposed circular patch antenna is designed for determination the moisture content of grains with the help of CST 

software. The proposed sensor has the dimensions of small size while operates at a frequency from 6GHz to 8GHz with good return 

loss, VSWR, polar plot, E-Field, H-field are discussed. The parameters are important for analysis the antenna before fabricating the 

antenna and used as a sensor for determination the moisture content.  The proposed design can be fabricated on FR-4 substrate with 

relative permittivity 4.4 and thickness 1.676mm as well as can be used the oven drying technique due to low cost, less time 

consuming and the actual moisture content (MC) will be measured the vector network analyzer (VNA). It will be performed on the 

different samples of grains such as wheat, soil, rice, etc, important for the agricultural and industrial field.  
 

 

Index Terms - Moisture Moisture Content (MC), Circular Patch Antenna (CPA), Reflection Coefficient, Grains, Microstrip patch 

antenna (MPA), Moisture Sensor (MS) 

 

I. INTRODUCTION 

 

Recently, Microstrip antenna has widely used in communication system, industrial area, etc. But now a day (MPA) as a (MS) is 

also using in the agricultural field, industrial field, medical, and communication etc [1]-[5]. The proposed design will be determined 

the moisture from the rice grains. It will be worked on dual frequency at a same time [6]-[9]. 

 The calibration equation and regression is also the important role for detecting the moisture content. Numerically it can be 

detected the moisture [10]-[11]. When the highest regression value will be present then the moisture is more available [12]-[15].The 

Co-axial feed technique is used in the proposed design, due to low spurious feed radiation in this technique as well as supply the 

signal source in the microstrip moisture sensor [16]-[18]. This feed is easy and direct contact to the patch as well as minimize the 

spurious radiation. The coaxial feed is important because this is influence the input impedance [19]-[22]. In microstrip patch sensor, 

there are many factors which is affect the performances of sensor such as size of the sensor, shape, room temperature, feed 

techniques, fabrication, etc.  

 The moist sample can be determined with the resonant frequency. When the resonant frequency is decreases with the 

moisture level increases [23]. It is directly proportional to moisture content. The important parameter of the sensor is insertion loss 

with the moisture content [24]-[26]. When the insertion loss increases then increment the moisture content. It is also directly 

proportional to moisture content [27]. Dielectric property is also a characteristic of plant materials and fruits mainly due to the 

structure of the biomaterials and the large amount of water content. A ‘dielectric material’ (or dielectric) is an electrically insulating 

material that will be polarized under an electric field and the phenomenon is called dielectric polarization [28]. The dielectric 

properties of the material provides valuable information about the storage and dissipation of electric and magnetic fields in materials 

and also provides insight into the feasibility of using the material in potential applications. Dielectric loss (loss tangent or tan δ) 

quantifies a dielectric material’s inherent dissipation of electromagnetic energy. Dielectric losses depend on frequency and the 

dielectric material. The ionic conductivity of materials will contribute to the dielectric loss. 

II. SENSOR DESIGN 

The proposed circular patch antenna (CPA) is simulated with the help of CST software and the sensor is designed on a FR4 substrate 

with 1.676 thicknesses, which has a relative permittivity of 4.4 and loss tangent of 0.001. The overall dimension of the proposed 

sensor is 14mm and the coaxial line feed is used on sensor (6, -0) and (6, 0) are design to obtain the 50Ω characteristics input 

impedance. The proposed rectangular patch sensor is designed by using the computer simulation technology software with the 

specific dimensions as shown table 1 given below- 

 

Table 1. Geometrical parameters of the proposed sensor 

 

Parameters Design 

measurement 

Length of ground (Lg) 15mm 

Width of ground (Wg) 15mm 

Substrate Relative permittivity (εr) 4.3 

Substrate Length (mm) 15mm 

Substrate Width (mm) 15mm 

Substrate Height (mm) 1.676mm 

http://www.jetir.org/


© 2019 JETIR  March 2019, Volume 6, Issue 3                                        www.jetir.org  (ISSN-2349-5162) 
 

JETIR1903881 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 590 

 

Outer radius 8mm 

Inner Radius 4mm 

Length of patch (PL) 5mm 

Width of patch (PW) 5mm 
 

 The circular microstrip patch antenna is analyzed by using the CST software as shown in figure 1 with the compact size. 
 

            
                                                                          

Figure 1. Circular patch antenna  

III. RESULTS AND DISCUSSIONS 

Figure 2 and 3 illustrate the simulated result attributed to the effect on return loss and the return loss is maximum -35dB at 5.7GHz 

and the VSWR is 1.03. 

 
Figure 2. Return loss of circular patch antenna 

 

 
Figure 3.VSWR of circular patch antenna 
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 Figure 4 illustrates the polar plot the circular patch antenna, it is represent the radiation goes in unnecessary direction and 

with the help it can be understand proposed antenna will be worked after fabricating. 
 

 

 
Figure 4. Polar plot of proposed patch antenna 

 

 Figure 5 and 6 show the E-Field and H-Field of the circular patch antenna, the maximum value is 9042V/m and 13.4A/m. 

 

 
 

Figure 5. E-Field of circular patch antenna 
 

 
 

Figure 6. H-Field of circular patch antenna 

 

 Figure 7 shows the maximum current density is 64A/m2, it is used to measure the density of the current. 
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Figure 7. Current Density of circular patch antenna 

 
 

IV. CONCLUSION 

The circular MPA used as a sensor for determination the moisture content with the better results such as return loss, VSWR, polar 

plot, E-Field, H-Field discussed in this paper for analysis the moisture sensor will be better with high sensitivity. The proposed 

antenna is designed with compact size. The calibration equation can be determined for determination the predict moisture content 

and oven drying technique will be used for actual moisture content and this sensor will be very helpful for agricultural field and 

industries.  

 To summarize, the proposed sensor will be very useful for detecting the moisture of rice owing to its marked properties of 

simple topology, compact size, easy to install, low insertion loss, excellent performance and able to achieve the high sensitivity and 

accuracy. 
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