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Abstract 

Detection of pests in the paddy fields is a major challenge in the field of agriculture. Therefore effective measures should be 

developed to fight the infestation while minimizing the use of pesticides. The techniques of image analysis are extensively applied 

to agricultural science, and it provides maximum protection to crops, which can ultimately lead to better crop management and 

production. Monitoring of pests infestation relies on manpower, however automatic monitoring has been advancing in order to 

minimize human efforts and errors. This process is to detect and extract insect pests by establishing an automated detection and 

extraction system for estimating pest densities in paddy fields. And then, the result obtained from the Matlab is given to the 

controller.   
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I. INTRODUCTION 

Rice is the most important and a primary source of food in Asia especially in the India. However, rice may lose its quantity and 

quality when rice is attacked by different insect pests. Therefore, it is a top priority to find effective methods to reduce the level of 

their infestation in the paddy fields. In agriculture, pest control has always been considered as the most challenging task for farmers. 

Most of the farmers used the traditional pest management methods which is the regular spray program based on schedules rather 

than the presence of insect pests on the paddy fields. These chemicals kill useful insects which eradicate pests in crops. Assessing 

the density of the rice pest population in paddy fields is very important for pest forecasting decisions. Sticky traps are widely used 

to trap the insect pests. The trapped insects are brought to the laboratory for counting and identify manually. Usually, crop 

technicians identify and segregate the insects manually according to their species and count the major pests separately. This can 

lead to low count accuracy and delays in obtaining accurate counts that can lead to poor decisions on rice pest management. Due 

to the rapid development of digital technology, there is an opportunity for image processing technology to be used in the field of 

agricultural research which could help the researcher to solve a complex problem. Image analysis provides a realistic opportunity 

for the automation of insect pest detection. Through this system, crop technicians can easily count the pests from the collected 

specimens, and right pests’ management can be applied to increase both the quantity and quality of rice production. Using the  

automated system, crop technicians can make the monitoring process easier. Rice infestation may be easily detected and monitored 

with the use of a camera. 

II. LITERATURE SURVEY 

S.NO TITLE AUTHOR ADVANTAGES DISADVANTAGES CONTENT 

1 

Current Methods 

Used by the Crop 

Technicians in 

Sampling Insect 

Pests in the 

Paddy Fields[1] 

Carino, Kenmore 

and Dyck 

Involves varying size 

sample which is good 

for comparing 

seasonal and yearly 

catches of insects, 

but catches are 

subject to changes in 

insect behavior 

Do not catch none flying 

insects, the sweep net (catching 

insect using fishnet), is a fast 

method, very economical, and 

good for sampling arthropods 

staying in canopy of rice, but it 

has human error due to 

variability and poor catch of 

arthropods at the base of the 

plant 

Describes, there are 

several sampling 

techniques and devices for 

pest management decision 

making, the light trap 

tapping the rice, a 

collecting pan with soap 

solution or oil with water 

to collect arthropods at the 

base and stem of the rice. 

After tapping, arthropods 

are identified and counted 

immediately in the field. 

2 

Feature 

Extraction and 

Image 

Processing[2] 

 

Phinyomark 

Limsakul, 

Phukpattaranont, 

Alsmadin, Omar, 

Image processing is 

used in such 

applications as 

satellite weather 

mapping, machine 

The attraction is due to color 

stimulus and does not catch 

none flying insects. 

There are three main steps: 

first is the conversion of 

captured images into 

binary values that a 

computer can process; 
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Noa and 

Almarashdeh 

vision, and computer-

based pattern 

recognition 

second, is the image 

enhancement and data 

compression. third is the 

output step that consists of 

the display or printing. 

3 

Real Life 

Application of 

Image Processing 

in the Fieldsof 

Agricultural 

Research[3] 

Samantha, Ghosh, 

Do, Harp, Norris 

and Al-Saqer . 

Promote early insect 

pest detection in 

greenhouse crops in 

order to reduce 

pesticide use 

They used image descriptors as 

input in the neural network to 

recognize the pecan weevil. 

After collecting the images they 

converted them into binary and 

resized to 114×134 pixels. To 

process the data, different 

image processing techniques 

such as Regional Properties 

and Zernike Moments 

They used apriori 

algorithm to detect white 

flies and aphids, and 

follow a generic approach 

to design a system that can 

easily adapt different 

categories of bioagressors. 

Al-Saqer developed a 

neural network-based 

identification system for 

pecan weevils 

III. ARCHITECTURE DIAGRAM 

 
Fig. 1: Architecture Diagram 

 Arduino and Its Programming 

Arduino is a tool for making computers that can sense and control more of the physical world than your desktop computer. It's an 

open-source physical computing platform based on a simple microcontroller board, and a development environment for writing 

software for the board. 

Arduino can be used to develop interactive objects, taking inputs from a variety of switches or sensors, and controlling a variety 

of lights, motors, and other physical outputs. Arduino projects can be stand-alone, or they can be communicate with software 

running on your computer. The boards can be assembled by hand or purchased preassembled; the open-source IDE can be 

downloaded for free. 

The Arduino programming language is an implementation of Wiring, a similar physical computing platform, which is based on 

the Processing multimedia programming environment. 

 Power supply 

All electronic circuits works only in low DC voltage, so we need a power supply unit to provide the appropriate voltage supply for 

their proper functioning. This unit consists of   transformer, rectifier, filter & regulator. AC voltage of typically 230volts rms is 

connected to a transformer voltage down to the level to the desired ac voltage 
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Fig. 2: Diagram for Power Supply 

 Rectifier 

A dc level obtained from a sinusoidal input can be improved 100% using a process called full wave rectification. Here in our 

project for full wave rectification we use bridge rectifier. From the basic bridge configuration, we see that two diodes (say D2 & 

D3) are conducting while the other two diodes (D1 & D4) are in off state during the period t = 0 to T/2. 

 Filters 

In order to obtain a dc voltage of 0 Hz, we have to use a low pass filter. So that a capacitive filter circuit is used where a capacitor 

is connected at the rectifier output& a dc is obtained across it. The filtered waveform is essentially a dc voltage with negligible 

ripples & it is ultimately fed to the load. 

 Regulators 

The output voltage from the capacitor is more filtered & finally regulated. The voltage regulator is a device, which maintains the 

output voltage constant irrespective of the change in supply variations, load variations & temperature changes. Here we use fixed 

voltage regulator namely LM7805.The IC LM7805 is a +5v regulator which is used for microcontroller.  

 GSM 

The GSM Module is used to send the message to the contractor for cleaning the dustbin. A GSM modem is a specialized type 

wireless modem that works with a GSM wireless network. It accepts a SIM card, and operates over a subscription to a mobile 

operator, just like a mobile phone. A GSM modem can be an external device. An external GSM modem is connected to a computer 

through a serial cable or a USB cable. When a GSM modem is connected to a computer, this allows the computer to communicate 

over the mobile network. While these GSM modems are most frequently used to provide mobile internet connectivity, many of 

them can also be used for sending and receiving SMS. GSM Modem sends and receives data through radio waves. In this project 

GSM modem is used to send the messages. 

IV. COMPONENTS USED 

1) Arduino Circuit 

2) GSM Modem 

3) Capacitors 

4) Stepper Motors 

5) Relay Power Supply 

6) Transformer 

7) Channel Relay Driver 

8) Resistors 

V. FLOW DIAGRAM 

 
Fig. 3: Flow Diagram 
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VI. PROPOSED SYSTEM 

In this proposed system Median filter method is used to detect and remove noises in each and every pixel thus making the filtration 

process effective, then HAAR wavelet transform is used for feature extraction .If Pest detected pesticide will be provided to the 

field. 

 Advantages 

1) Improved Pest Control 

2) Reduced Environmental risk 

3) Better Quality Crop 

4) Can help farmers to save Money 

 Applications 

1) Automatic detection of pest and extraction system 

2) Smart Irrigation 

3) Farm Revolution 

 Median Filter 

The median filter is a nonlinear digital filtering technique, often used to remove noise. Such noise reduction is a typical pre-

processing step to improve the results of later processing (for example, edge detection on an image). Median filtering is very widely 

used in digital image processing because, under certain conditions, it preserves edges while removing noise. 

 Fast Marching Algorithm 

The algorithm is similar to Dijkstra's algorithm and uses the fact that information only flows outward from the seeding area. This 

problem is a special case of level set methods. More general algorithms exist but are normally slower. 

 Haar Wavelet Transformation 

The easiest of all discrete wavelet transformations is the Discrete Haar Wavelet Tranformation (HWT). Let's motivate it's 

construction with the following example: 

Suppose you had the eight numbers 100, 200, 44, 50, 20, 20, 4, 2 (these could be grayscale intensities) and you wanted to send an 

approximation of the list to a friend. Due to bandwidth constraints (this is a really old system!), you are only allowed to send your 

friend four values. What four values would you send your friend that might represent an approximation of the eight given values? 

There are obviously many possible answers to this question, but one of the most common solutions is to take the eight numbers, 

two at a time, and average them. This computation would produce the four values 150, 47, 20, and 3. This list would represent an 

approximation to the original eight values. 

 
 Support Vector Machine 

Support vector machines (SVMs, also support vector networks) are supervised learning models with associated learning algorithms 

that analyze data used for classification and regression analysis. Given a set of training examples, each marked as belonging to one 

or the other of two categories, an SVM training algorithm builds a model that assigns new examples to one category or the other, 

making it a non-probabilistic binary linear classifier. An SVM model is a representation of the examples as points in space, mapped 

so that the examples of the separate categories are divided by a clear gap that is as wide as possible. New examples are then mapped 

into that same space and predicted to belong to a category based on which side of the gap they fall on. 

In addition to performing linear classification, SVMs can efficiently perform a non-linear classification using what is called the 

kernel trick, implicitly mapping their inputs into high-dimensional feature spaces. 

When data are not labeled, supervised learning is not possible, and an unsupervised learning approach is required, which attempts 

to find natural clustering of the data to groups, and then map new data to these formed groups. The clustering algorithm which 

provides an improvement to the support vector machines is called support vector clustering and is often used in industrial 

applications either when data are not labeled or when only some data are labeled as a preprocessing for a classification pass. 

VII. RESULT 

This study extends the implementation of different image processing techniques to detect and extract insect pests by establishing 

an automated detection and extraction system for estimating pest densities in paddy fields. And then, the result obtained from the 
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Matlab is given to the controller. Depending upon the affected percentage, pesticide will be provided to the crop. Experiment 

results shows that the proposed system provides a simple, efficient and fast solution in detecting pests in the rice fields. 

VIII. CONCLUSION 

This study about plant disease identification using image processing, extends the implementation of image processing techniques 

to estimate pest densities in rice fields by establishing an automated detection system. Through this system, crop technicians can 

easily count the pests from the collected specimens, and right pests’ management can be applied to increase both the quantity and 

quality of rice production. Using the automated system, crop technicians can make the monitoring process easier. Rice infestation 

may be easily detected and monitored with the use of a camera. 
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