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Abstract - This document gives insight to the process of moisture determination. Moisture content is essential for assessing 
agricultural as well as food quality. Since moisture content plays an important role in processing, stability, and quality, 
moisture content becomes a fundamental feature. Freshness of a product is a measure of its quality thereby, becoming one of 
the key aspects of a consumer while buying a product.  Moreover, it becomes essential to preserve the natural moisture 
quantity of the freshly produced products. The price of latex is inversely proportional to the amount of moisture content 
found in the fresh material. For the purpose of achieving maximum head rice and minimum broken rice, the percentage of 
ideal moisture content during milling is 14%. While rice grain is harvested when the amount of moisture present is around 
19% to 25% to have maximum grain yield, it is dried till the moisture content lowers to 14% or less. 
Thereby, we have proposed to build a moisture sensor based on wireless technology using microstrip patch antenna as a 
sensor. This sensor works on the backscatter property. By collecting the backscattered power, we can compare the powers 
and sense moisture. 
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I. INTRODUCTION 
 
A moisture sensor plays a notable role in concern to 
the quality and optimum processing of products. 
Moisture sensors have been in use from a long time 
for continuous sensing [2,3,8,12]. Microwave sensors 
create an invisible electromagnetic RF field between 
the transmitter and receiver. This field is an invisible 
volumetric zone which gets disturbed when an 
intrusion is detected. This new development is 
recognised, registered and conveyed. Most of the 
sensors have high accuracy, high probability of 
detection, immunity to rain, fog and other weather 
conditions as well. This maximises the detection 
performance and minimises external interference 
from other radar sources.  The moisture sensors used 
here are the microwave sensors which work on the 
ideology that includes the measurement of dielectric 
constants in composite materials like food stuff, 
structures[12] etc, which have the permittivity mainly 
affected by the presence of moisture content in the 
material. Some previous methods of dielectric 
measurement could be classified on the basis of 
implementation of the measurement structure. Some 
of them include free-space method, time-domain 
reflectometry [11,13], finite difference method 
(FDM) [7] the microstrip resonator, line and 
reflection method, resonant techniques and the phase 
shift detection[12]. The distinguishing feature that 
separates them from the technique used in this paper 
is the distance of contact. In the old methods it was 
required that the unit under test should be in the near-
field area or close to that face of microstrip which is 
free. Therefore, these traditional methods are 
cumbersome to use in the far-field area. 
 

In this paper, we are trying to develop a wireless 
moisture sensor which would work in the far-field by 
using the backscatter property of microstrip 
antenna[2,3]. 
 
II. PRINCIPLE 
 
The proposed project mainly consists of the 
microstrip antenna and the load resistance.  Figure 1 
shows the photograph of the sensor made on these 
characteristics. 
 
The sensor is 1.6mm thick and FR4 epoxy material is 
used. The antenna is designed with the parameter 
values as follows: the resonant frequency (fo) is 2.45 
GHz while the dielectric constant (εr ) is equal to  4.4 
and the  height (h) or thickness is measured to be1.6 
mm. A rectangular patch of dimension 28mm x 
37mm is designed on the substrate of thickness 
1.6mm and ground plane of 38mm x 47mm are 
located on the other side of substrate. 
 
The shape of microstrip patch antenna plays an 
important role in measuring sensitivity[3,4]. It should 
be tried to achieve a more efficient antenna which can 
determine the water content present. A 50 ohm 
impedance has been soldered in the centre of the 
sensor. The significance of matching can be observed 
as efficient absorption or consumption of the power 
by the 50 ohm load resistance and the microstrip 
sensor [3]. 
 
The di-electric constant and loss factor are directly 
proportional to the moisture content under certain 
conditions depending on temperature. Water has high 
dielectric constant. The effect of moisture can be seen 
as the effect of shortening of wavelength [3]. The 
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power which is received from the sensor provides 
helps in differentiating the effect of presence or 
absence of moisture [10]. 
 
However there arises a situation when no fluctuation 
can be observed while calculating.  This is because of 
the situation called sensitivity saturation that occurs 
due to a thick layer of water which absorbs the 
electromagnetic wave [2,3]. Therefore, the sensor is 
restricted to be used in environment with too much of 
moisture content.  In most of the conditions, while 
calculating the moisture, the water is not pure or 
distilled but usually conductive in nature. This does 
not have a huge impact on the antenna characteristics 
but which ever solution is used it should be in 
obedience to the application which is being targeted 
[6]. 
 

 
 

Figure 1: Dimensions of PCB 
 
On simulation it is usually observed that the 
impedance matching frequency shifts to the high 
frequency side [3]. 
 
III. PROPOSED SYSTEM 
 
Figure 2 depicts the system’s block diagram. It 
consists of the transmitter, sensor and receiver. 
 
ICMAX 2015 has been used as a receiver. The 
transmitter transmits the electromagnetic wave which 
falls on the receiver when kept in the proper 
communication range. The sensor then scatters the 
wave received by it. This scattered wave is received 
by the receiver. The main duty of receiver is to detect 
the changes that arise in the backscattered power 

whether any dry or moisture product is used [6].  It is 
easy to interpret that the power associated with a 
wave which directly propagates is more than a wave 
which is received after scattering. Certain 
environmental conditions related to time-variation 
etc. have to be taken care while performing [3]. 
 
The power received by the receiver can be calculated 
using the formula: 
 
 

     (i) 
 

 
 

Figure 2. Block Diagram of system 
 
Where PTX is the transmitted power from the 
transmitter, d is the communication distance,  is the 
wavelength of electromagnetic wave, GS is the 
antenna gain of the sensor, GM is the gain of 
transmitter and receiver, LP is the conversion loss. It 
is on the sensitivity only that the communication 
distance depends. Some additional losses (Lx) also 
occur due to impedance mismatch. Also, maximum 
communication distance depends on the threshold 
power of the RFID tag given by [1,3,9]: 
 

(ii) 
 
Pc is the threshold power, Lx is the additional losses 
and Pc usually depends on the transponder circuitry. 
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FLOWCHART: 
 

 
 

FIGURE 3: FLOWCHART 
 
The process starts with the transmission turned off 
initially. Then the frequency of 2.45 GHz is passed 
by the transmitter to our sensor. Dry material is 
placed at the sensor, in the present condition, which 
does not contain any moisture. Hence the power 
scattered by the sensor is received by the receiver and 
the power is converted to dc voltage by the RSSI 
receiver and noted down. 
Now the transmission is again turned off and the 
material used is dipped in water to give some 
moisture to the unit under test. Now transmision of 
2.45 Ghz frequency is again carried out with the 
material containing moisture. The power scattered by 
the sensor [10] is again received by the receiver 
which will convert this power to another dc voltage 
[6]. 
After noting down both the voltages, the dip in the 
voltage or the power due the the presence of moisture 
can be clearly viewed. This comparison between both 
the powers can indicate the presence of moisture in 
the unit under test. 
 

CONCLUSION 
 
In this project, a wireless moisture sensor has been 
put forward. It works on the basis of backscatter 
characteristic of micro-strip antenna in far-field 
region unlike the conventional techniques. The power 
is supplied by an electromagnetic wave from the 
transmitter to the sensor. 
Here, the microstrip patch antenna is proposed to be 
used as a sensor. Moisture is detected by measuring 
the backscattered power [2,3]. IC MAX2015 which is 
a complete multistage logarithmic amplifier and is 
designed to accurately convert radio-frequency signal 
in the 0.1Gigahertz to 3Gigahertz frequency range to 
a DC voltage. These measured powers can be used as 
an index to indicate the presence of moisture. 
Therefore, the project overall can serve as a good tool 
to sense moisture which will be used explicitly in 
industries like food, cement, agriculture etc. proving 
to be a tool of great use [11,12]. 
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