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Abstract 
 From ancient times, India is fond of agriculture. For growth of plant, moisture, temperature and humidity these three 
parameters are important. So to monitor this parameter we require some sensors. In this paper, we give the preview of 
moisture sensor, temperature sensor and humidity sensor along with its mathematical formulation and some related 
graphical representation depending on the relationship of voltage and particular sensor. Depending on the statistical 
values we shown it with the help of table. For monitoring temperature we use LM 35 temperature sensor and for 
monitoring humidity we use SY-HS-220 sensor.  
Keywords: Agriculture, sensor. 

1. Introduction 

Agriculture is an essential for production of food and raw materials. So it is necessary to monitor the 
agricultural parameter remotely for maximized production and to save labour time. Therefore it is 
necessary to add facility of science and technology in agricultural field. In India, the shortage of water and 
climate changes is the major issues for sustainable growth of plant. Its hardly possible that every farmer 
must possess the perfect knowl- edge about growing specification of plants in case of water supply and the 
atmospheric conditions. Atmosphere plays an important role in plant growth. Atmospheric factors such as 
temperature, moisture, humidity, etc. have their own importance. So it is very necessary to study the effect 
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of those parameters on plant growth.Temperature affects all metabolic functions of a plant. Change in 
temperature also changes rate of transpiration and rate of photosynthesis. Increase in temperature leads 
to an increase in the rate of transpiration which is harmful to the plants. Temperature range at which all 
physiological processes go on in plant is approximately 0o to 40oC. Very low and very high temperature 
causes injury to the plants metabolic functions. Soil temperature is also important parameter. It affects plant 
growth directly, that is all crops practically slow down their growth below the soil temperature of about 
9oC and above the soil temperature of above 50degree celsuis. For germination of different seeds requires 
different ranges of soil temperature e.g. maize begins to germinate at soil temp of 7 to 10 degree celsuis. 
Most of the soil organisms function best at an optimum soil temperature of 25 to 35 degree celsuis. The 
optimum soil temperature for nitrification is about 32oC. 5. It also influences soil moisture content, aeration 
and availability of plant nutrients. Humidity plays a major role in plant growth. It affects transpiration rate 
and the plant’s thermal control mechanisms. Plants breathe through tiny openings on the undersides of their 
leaves called stomata. Plants can (and do) open and close their stomata under certain conditions, for 
example if heat becomes excessive and causes a plant to start losing more water than it can take up, the 
plant will close its stomata to slow down the water loss. The ideal humidity range for healthy plant growth 
is 50% humidity, plus or minus 10%. Unfortunately, by closing the stomata and slowing evaporation the 
plant also has slowed down its cooling mechanism. This causes heat to build up in the plant tissue, and in 
temperature too hot the plant actually cooks itself. It is important to understand the opening and closing of 
the stomata and how it, in turn, controls plant transpiration. Relative humidity (RH) directly influences the 
water relations of plant and indirectly affects leaf growth, photosynthesis, pollination, occurrence of 
diseases and finally economic yield. Soil moisture is nothing but the water content in the soil. It affects 
salinity and pH of irrigation water. Response of plant to soil moisture is noticeable in irrigated field than the 
non-irrigated field. The upper and lower limit of water storage in the soil reservoir is fixed by two soil-
moisture conditions. Lower limit of soil reservoir or moisture content at which may consider may to be 
emptied, since it no longer contains sufficient water maintain normal growth and vigor of plant. Change in 
soil moisture also changes temperature and humidity of soil. Using soil moisture texture of the soil can be 
defined. A soils texture describes the amount of sand, silt and clay particles in the soil. It also affects 
salinity of soil. Soil salinity is an increased concentration of salts in the soil solution. In general, as soil 
moisture is reduced, especially by evaporation, the concentration of soluble salts of sodium, calcium, 
magnesium, and potassium in the soil solution increases. Ultimately it affects the plant growth. 
 
2. Preveiw of sensors 
 2.1 Soil Moisture Sensor 
Soil moisture plays a key role in the life of the plant. Nutrients in the soil solution 
provide the plant with the food it needs to grow. Water is also essential for regulating plant temperature 
through the process of transpiration. Plant root systems are better developed when growing in moist soil. 
Excessive levels of soil moisture, however, can lead to anaerobic conditions that can promote the growth of 
plant and soil pathogens. India is a country where we find the lot of difference in the quality of soil. This 
difference in quality of soil differ the water contents in the soil ultimately the moisture. So it is very 
necessary to study such parameter which affects the growth of plants and ultimately the yield. The 
monitoring of such parameter can be done using some sensor which gives the accurate and precise 
knowledge about the water contents. For that the sensor was designed using a capacitive bridge and 
resistors measuring moisture level of soil shown in Figure below. Here two aluminium foils were used 
which act as capacitive plates and soil acts as dielectric medium. As the water level or moisture level 
increases, it will increase the electrical conductivity of medium thereby reducing the voltage across the 
plates.  
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Fig. 1 Circuit Diagram of Soil Moisture Sensor 
 
The output from moisture sensor is given by 

             
                                                          
                                                          
 
Table 1 Relation between Soil Moisture and Voltage across Sensor 

 
 

 

 
Graph 1 Relationship between Soil Moisture and Voltage across Sensor 

 
2.2 Humidity sensor  
Humidity refers to the water vapour content in air or other gases. Humidity measurements can be stated in a 
variety of terms and units. The three commonly used terms are absolute humidity, dew point and relative 
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humidity (RH).  Absolute humidity is the ratio of the mass of water vapour to the volume of air or gas. It is 
commonly expressed in grams per cubic meter or grains percubic foot. Relative humidity refers to the ratio 
(statedas apercent) of the moisture content of air compared to the saturated moisture level at the same 
temperature and pressure. To measure humidity, amount of water moleculesdissolved in the air of 
polyhouse environments, a smart humidity sensor module SY-HS- 
220 is opted for the system under design shown in Figure below. The humidity sensor 
HS220 is manufactured by Honeywell used for sensing the humidity . It gives instrumentation quality RH 
(Relative Humidity) sensing performance in a lowcost. It operates on DC 5 V of supply which can be easily 
managed as PIC microcontroller will also be required same voltage. Its operating temperature range is 0-60 
degree celsius which means that it is suitable for field work. It accurately tracts the humidity range from 30-
90% which is more regularly found out inside the cropping land.The RH sensor is a laser 
trimmed, thermoset polymer capacitive sensing element with on-chip integrated signal 
conditioning. The sensing elements multilayer construction provides excellent resistance 
to most application hazards such as wetting, dust, dirt, oil and common environmental chemicals.                                                        

 
 
                Fig. 2 Humidity Sensor SY-HS-220 
 
Output voltage of humidity sensor is given by ,Vout = 33* RH 
where,RH= Relative humidity in % & Vout=voltage across SY HS 220 in mV 
 
Using this formula, different voltages that appeared across humidity sensor for different humidity values 
are shown in Table below  
 
Table 2 Relation between Relative Humidity and Voltage across Sensor 
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Graph 2 Relationship between Relative Humidity and Voltage across Sensor 
 
2.3 Temperature Sensor 
 
In agricultural field temperature is very important factor. Due to variation of temperature plant growth 
affected so it is necessary to monitor such factor using some means.National Semiconductors LM35 is best 
option for sensing the temperature shown in Figure below. The LM35 series are precision integrated-circuit 
temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. 
The LM35 thus has an advantage over linear temperature sensors calibrated in Kelvin, as the user is not 
required to subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The 
LM35 does not require any external calibration or trimming to provide typical accuracies of 14 degree 
celsius at room temperature and 34 degree celsius over a full 55 to +150 degree celsius temperature range. 
Low cost is assured by trimming and calibration at the wafer level. The LM35 is low output impedance, 
linear output, and precise inherent calibration make interfacing to readout or control circuitry especially 
easy. It can be used with single power supplies, or with plus and minus supplies. As it draws only 60A from 
its supply, it has very low self-heating, less than 0.1 degree celsius in still air. The LM35 is rated to operate 
over a 55 to +150C temperature range, while the LM35C is rated for a 40 to +110C range (10with 
improved accuracy). The LM35 series is available packaged in hermetic TO-46 transistor packages, while 
the LM35C, LM35CA, and LM35D are also available in the plastic TO-92 transistor package. The LM35D 
is also available in an 8-lead surface mount small outline package and a plastic TO-220 package. 

 
Fig. 3 LM 35 Temperature Sensor 

Voltage across temperature sensor is given by,  Vout = T/100,   where,T= Temperature in oC         & 
Vout=voltage across LM35 in mV. 

By using the above formula, voltage across temperature sensor for different temperature reading is given in 
table below 
Table 3: Relation between Temperature and Voltage across Sensor 
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Graph 3 Relationship between Temperature and Voltage across Sensor 

3. Conclusions 

Thus by using different sensors we can monitor different parameters like temperature, 
moisture and humidity. In this paper we analyse temperature, moisture, and humidity 
sensor mathematically and graphically. 
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