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Abstract - The backbone of Indian economy is agriculture. The farmers depend on monsoon rains for the 

cultivation of crops. The plants infected with bacteria, excess rain and environment temperature affects the crops 

growth. Thus we would like to propose a project using embedded system to protect crops against these problems 

in order to increase the yield. The project aims in controlling excess moisture in the soil and temperature. The 

image of the leaf is processed and classified using KNN classifier to detect the type of plant infection. A remedy 

for infection is sent to the farmer immediately if the type of plant infection is known in the database, else the 

details are mailed to the Agriculture Research center to get the remedy.  This proposal greatly reduces the 

manpower, saves time and operates efficiently without human interference and is very accurate. 

 

1. INTRODUCTION 

Agriculture is a backbone of our country. 

About 70% of India‟s revenue comes from 

agriculture. Improper management leads to loss in 

agricultural products. Farmers lack the knowledge 

of disease and hence they produce less production. 

Kisan call centers are available but not available all 

time. At times farmers may not be able to 

communicate about the problem effectively to the 

specialist in the call center. Another problem 

striking the proficiency of Kisan call center is the 

cell phone connectivity. 

This project proposes a model which foils 

putrefaction of crops due to heavy and uneven 

rainfall and also against excess temperature. The 

objective is achieved with an Embedded System 

design using GSM technology and  detection of 

various leaf diseases by using anImage processing 

and a classifier . The experimental results indicate 

that the proposed approach is a valuable which can 

significantly support an accurate detection of leaf 

diseases in a less computational effort. 

 

2. LITERATURE SURVEY 

The growing invasion with the nature has 

directed to an erratic weather condition. In such 

situations it becomes hard for the farmers to shelter 

their crops. There is a requirement for a complete 

system which provides adequate water in case of 

dry weather while protect the crops in case of 

excessive rain or winds. The problem was 

addressed by providing an automatic irrigation 

machinery which functions in accord with the 

temperature and humidity. The rain sensors are 

positioned to obtain the information regarding the 

level of rain and accordingly the crops are covered.  

 Weather condition differ from place to 

place. Water requirement varies from one crop to 

another. The water retaining capacity from also 

varies from soil to  soil. Extreme rainfall or 

insufficiency of water ,both can damage the crops. 

Water deficiency may leads bending of the crops 

thus the size and weight of crop are affected. 

This   system  involves  the  use  of   three  

input transducers. The temperature, humidity and 

rain sensor continuously measure the levels and 

transmit it to the controller via the circuitry to carry 

out further processing and necessary steps. 

Drip lines can be laid down so that water 

directly reaches the roots or else a sprinkler can be 

used which involves the use of a simple rotor to 

make the system more effective .This system can 

not only improve the work efficiency and net yield 

but also can save human and material resources. 

To increase the safety and reduce the accidents 

the whole system is instructed such that ,at any 

point of time, the whole system can be operated 

using GSM technology. 

 

3. HARDWARE AND SOFTWARE 

REQUIREMENTS 

 

3.1 HARDWARE USED: 

 Microcontroller (Renesas) 

 GSM. 

 DC Motors 

 Solar panel 

 Battery 

  Sensors 

 Power Supply 
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 L293D 

 Alphanumeric Display 

 ALARM 

 Three Phase Circuit 

 

3.2 SOFTWARES USED 

 Mat lab 

 Cube suite+ 

 

4. PROPOSED SYSTEM FOR 

PROTECTING CROPS FROM UNEVEN 

RAIN AND EXCESS TEMPERATURE 

In case of heavy rainfall the farmer will 

send a signal or a message to start the operations. 

As soon as the GSM module receives the signal 

using IC MAX232 the microcontroller ARM7 LPC 

2148 is enabled. The first operation of 

microcontroller is to activate the dc motor in such a 

way that it starts rotating in clockwise direction to 

cover the double coated polythene sheet over the 

crops. Hence the crop is covered by the double 

coated polythene sheet over the agriculture land & 

crop is protected. The required protection is 

fabricated by four adjustable poles which enables 

the adjustment of height. The microcontroller is 

used to control this operation using GSM 

technology which enables the farmer to control the 

operation from the remote place. Even System 

works in automated mode i.e. 

 
Fig.1. Block diagram of proposed system 

 

when former doesn‟t respond to the request from 

GSM, it checks the moisture content of the soil 

using moisture sensor and initiates appropriate 

action required to protect crop. 

Algorithm For Detection Of Crop Infection 

1. Capture the image using camera 

2. Pre-process the image to remove the noise 

3. Extract the image of leaves using the 

colour and texture detection 

4. Classify the leaves as defected or non-

defected leaves using the KNN classifier. 

 

ALGORITHM FOR KNN CLASSIFIER 

Technique is based on the voting of 

unknown sample of k – nearest neighbours 

Let (Xi, Ci) be the data points, where i = 1, 2……., 

n, Xi= feature values & Ci= labels for Xi for each i. 

Assuming the number of classes as „c‟ 

Ci ∈ {1, 2, 3, ……, c} ∀ i. 

Let x be a point for which label is unknown, and 

we would like to find the label class using k-NN 

algorithms. 

1. Compute “E(x, xi)” i =1, 2, ….., n; 

where E denotes the Euclideandistance between the 

points. 

2. Arrange the computed n Euclidean 

distances in increasing order. 

3. Let k be a positive integer, take the 

first k distances from the list. 

4. Find k-points for corresponding k-

distances. 

5. Let ki denotes the number of points in the 

i
th

 class among k points i.e. k ≥ 0 

6. If ki >kj ∀ i ≠ j, then put x in class i. 

7.  

https://dataaspirant.com/2015/04/11/five-most-popular-similarity-measures-implementation-in-python/
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5. EXPERIMENTAL RESULTS 

5.1 Sensors result: 

Temperature sensor used in the system 

detects increase in temperature due to excess of 

solar energy. If the temperature level increases 

beyond 40 degree, automatically motor turns on, so 

that a shelter made of solar panel automatically 

covers the field. As shown in table 1, 

Table 1 Temperature sensor output 

Temperature level Output 

<40 degrees Motor turns on, solar panel 

closes 

>40 degrees Motor turns off, Solar panel 

opens  

 

Rain sensor used in the systemchecks is there heavy rainfall. If so, it turns on the motor due to which 

the solar panel covers the field preventing the damage of crops due to heavy and uneven rainfall. The excess 

rain water is stored and hence promoting rain water harvesting. As shown in table 2, 

Table.2 Rain protection sensor output 

Rain level Output 

< = 400 degrees Motor turns on, solar panel 

closes & water pump is turned 

off 

>400 degrees Motor turns off, Solar panel 

opens  

 

Moisture sensor used in the system detects the moisture level in the soil. If the moisture level is greater 

than the predefined value 400, it indicates that the land is wet. If it is less than the value 400, it indicates land is 

dry on the LCD display. As shown in table 3, 

 

Table 1.3 Moisture sensor output 

 Moisture level   LCD Output 

= 0 Land is dry, water pump is turned on 

> 0 Land is wet, water pump is turned off 

 

IR Sensor detects the moving objects near to the land. If any animals entering in to the land, it senses 

and sends a binary value „1‟ that intimates a farmer by making continuous alarm so that he will be alert soon. As 

shown table 1.4, 

Table 1.4 IR sensor output 

Conditions Output 

No animal 

detection 

Alarm off 

 Animal detection Alarm on 

 

5.2 KNN classifier Result 

The fig 2.1.a, b and c are the images of healthy leaves. The message “The crop is healthy” is sent to the farmer 

through the GSM. 

 
Fig2.a  Healthy leaf Fig 2.b Grayscale image       Fig 2 c Adaptive Histogram equalized image 

The leaves in the fig 2.1.d and e are infected. The type of disease is matched in the database. The message “The 

leaves are infected with Alterneria blight “and sent to the farmer along with the remedy through the GSM  
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Fig 2.1.d Disease leaf  Fig2,e  Histogramequalized image Fig 2.f Unknown leaf  Fig 2.g Histogram 

equalized image 

  

The leaves in the fig 2.1.f and g are infected. The 

type of disease is not matched in the database. The 

message “The image is not found “and sent to the 

farmer. The image of the infected leaves is sent to 

the agriculture research center for the remedy 

through the Mail ID 

 

6. CONCLUSION AND FUTURE WORK 

In the proposed model the various sensors 

prevents spoilage of crops due to climate changes 

like excess of solar energy, heavy and uneven 

rainfalls. The crops are protected by cattle grazing 

or intrusion of any wild animals. Thus the farmers 

are benefitted in increasing the yield of the crops 

and also effective utilization of rain water and solar 

energy. 

The farmers are made aware of the 

diseases of the crop and the remedy is made 

available immediately on their mobile phones 

through GSM technology. 

Future work includes detection of ph value 

of water i.e,if the water is acidic, water is sent to 

the water treatment plant to reduce the acidic 

content in water and also detection of fertility of 

soil, which refers to ability of a soil to sustain 

agricultural plant growth and to increase the 

fertility of soil using some bio-fertilizers. 
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