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Abstract: 
            Weed Management is one of the important aspects in the agricultural area, for increasing yield in 
cotton crop production. Increasing weeds will damage the crop and it causes to lose the agricultural business 
also it increases the labor cost, time, more pesticide, spraying unwanted chemicals over the crop and also its 
tedium and manual weeding is unfavorable. However, the continuous use of herbicide resistant weedicides 
has led to a serious impact on crops and environment. The method of mechanical weeding doesn’t produce 
accurate results because it weeds all over the crops without any targets. To avoid such kinds of issues in the 
agricultural field, we propose a system, which detects and removes the weeds automatically, also it checks 
the weeds by inter rows or within rows without damaging any other crops. This system can separate the 
weeds and soil by using robots, also this system helps to avoid the usage of herbicides in the agriculture 
field and also reduces man power. The initial stage of our system is to collect the data of different types of 
weeds, after finding out the weeds, it gets removed with the help of an automated tool (robot), finally it 
checks the crops which are affected by any disease and spray the pesticides in the proper area. 
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I.     INTRODUCTION 

A. Fundamentals 

This Cotton Plant is considered as a commercial plant and it plays a vital role in Economics as many 
Textile Industries use cotton as raw material. Today’s Cotton Production System produces healthy rural 
economics and provides significant benefits to the farmers. Weeds are unwanted plants that grow in between 
cotton plants and which results in the drastic reduction in the yield. Another important aspect that affects 
the reduction in the yield is the disease that occurs in the cotton plants. For a healthy and good harvest, it is 
essential for the removal of weed as well as detecting disease from cultivated fields. Manually removing the 
weeds needs more manpower and a time consuming process. To overcome this, a robot has been designed 
for weed removal and pesticide spray on the affected plant. 
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B. Objectives 

The main aim of this paper is to design a robot for an automatic weed removal system and pesticide spray. 
For weed detection, some images of the field have been taken with the help of a camera which is attached 
in front of the tractor or the Robot or manually. The images are then given to the image processing technique 
[6] to detect the weed [7] and disease [9]. Then after detecting the weeds that will be removed with the help 
of a robot arm. Similarly, after detecting the diseases on the leaves, proper pesticides [8] must be sprayed 
by the robot to increase the yield. 

C. Scope 

Most farmers face the difficulty in identifying the weed and disease of the plant. Moreover, it is very 
tedious work for the farmers to remove the weed and spray the pesticides manually. The proposed system 
reduces the burden on the formers, it identifies the weed and spray the pesticides on the disease affected 
plant automatically. 

II.     LITERATURE REVIEW 
K. Kesavan, R. Monish, S. Murali [3], proposed a robot vehicle steered by DC Motor with two sensors, 

Color sensor and IR sensor to detect the weed and the obstacle respectively. In this proposed system, 
sometimes there is a possibility of removing the original crop as no proper classification algorithms are used 
to detect the weeds. Weeds are detected only on the basis of color of the leaves. 

Himani Patel, Ankit Prajapati, Rakesh Maheshwari [6], proposed an Image Processing Technique for 
identifying the weed and the obstacle with the help of Raspberry Pi. After detecting the weeds, the robot 
sprayed the weedicides to kill the weeds. Using weedicides gives good results in the starting period but then 
later it dominates the field which results in the reduction of the yield. This system is successful only when 
the weed size is smaller than the crop size. Moreover, the initial investment for implementing the solar plant 
is very high for small farmers and not able to afford the investment. 

Adhao Asmita Sarangdhar, Prof. Dr. V. R. Pawar [2], proposed a mobile app using Support Vector 
Machine based on Regression technique for detecting diseases for cotton plants as well as soil monitoring. 
For soil monitoring sensors are used to find soil humidity, moisture, temperature and water level sensors. 
This app provides ON/OFF relay to control the motor and the sprinkler according to their need. After 
detecting the disease by the mobile app it would be notified to the farmer and spray the pesticides manually. 

Hea Choon Ngo, Ummi Raba’ah Hashim, Yong Wee Sek, Yogan Jaya Kumar, Wan Sing Ke [5], proposed 
Convolution Neural Network for image classification to detect the weed and the crop and a robot is designed 
to spray the herbicides on the weed or near to it. A DC Motor rotation is used for the robot which is not able 
to stop at a certain time because of its instability. It causes not capturing the image or the capturing of wrong 
images which leads to the wrong image classification. More care should be taken by the robot not to spray 
herbicide on the good crop. 

Dr. Pusphavalli M, Chandraleka R [4], proposed automatic weed removal using Machine Vision. The 
system detects the weeds by giving an image as input and differentiated from the crop. After detecting the 
weed, it could be removed mechanically using the Hoe or Knife which is attached with the machine. 

III. METHODOLOGY 
This proposed methodology includes three modules such as weed detection module, Disease detection 

module and a Robot module. The following Fig 1 describes the Proposed System Architecture. 
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The input image of the plant and the damaged leaf is fed to the weed detection module and Disease 

Detection Module respectively. Then the output from both the modules instruct the robot to take the 
following two actions. One action is to remove the weed and separate the soil from the weed plant. Then the 
soil is sent to soil testing for further research. Second action is, based on the disease detected, the robot is 
instructed to spray pesticides. The following section discusses the modules. 

A. Weed Detection Module 

Weed is detected using machine-learning with the implementation of Support Vector Machines (SVMs) 
and blob analysis for the effective classification of weeds. SVM is trained with two data samples. One data 
set is a crop data set and another data set is a weed data set. Analysis of consistent image regions is identified 
using the technique called Blob analysis [1]. To identify the weed spices, the image processing techniques 
are used. Different data samples are collected and arranged in a multidimensional array. The image 
processing algorithm detects the weed and crop based on the feature extraction such as length, centroid and 
RGB. After detecting the weed then the data is handed over to the robot for removing the weed. While 
removing the weed, soil is separated from the weed by using image segmentation method. Binarization 
method is implemented to differentiate the soil and the plant and then soil is separated from the weed with 
the use of the robot. 

B. Disease Detection Module 

Cotton Leaf Disease is detected using SVM and Supervised Learning Process based on Random Forest 
Algorithm. An input image (Damaged Leaf) is given to Image Acquisition, Pre-processing Image, 
Segmentation, feature extraction, Classification using SVM/RF Method to predict the disease. Image 
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acquisition is the process of taking the image by using a digital camera or mobile phone and the images are 
collected into the database. Then the image is given to the Pre-Processing Technique which removes the 
noise in the image and improves the quality of the image. Preprocessing includes enhancement of image 
(removing Noise), color conversion, resize and filtering of the images. Median filter is used in this system 
to get accurate results with edge preservation while removing noise. Then segmentation is the next one 
which is used to separate the damaged portion of the infected leaf. This process separates the regions which 
are having similar properties by applying framing limits for these regions. The damaged area (Region of 
Interest) is detected using color transformation method which transforms RGB color to YCbCr and then 
lastly to Gray Image. Then applying Feature Extraction, some of the features are extracted based on color 
and texture, and important extracted information is stored in a vector for further process such as to train the 
SVM/Random Forest for classification. This is the last step to detect the disease by comparing the data 
vector with the trained data. Accuracy can be analyzed for both SVM and Random Forest methods. 

C. Robot Module 

Robot is an electromechanical system embedded with software programming. The proposed system robot 
is designed with four wheels which are operated with two DC Motors. Each one is driven and directed 
individually using direct transmission of signals from a microcomputer Raspberry pi. In this system two 
robot arms are needed, one is used to remove the weed and another is to spray pesticides. For each arm, Four 
servo motors are used. The arm has three directions of motion and a grip movement operated with four servo 
motors. Each servo motor is designed to do specific operation based on pulse width modulation. The 
programming language Python is used to control the servo motor rotation such as pick and drop operation. 
The arm movement is controlled by Raspberry pi 3 Model. Depending on the RPM of the DC Motor axle, 
it drives the vehicle at a particular distance. Once the DC motor starts the vehicle moves along column wise 
between the crop lines. Digital Camera is connected in front of the robot to take a snapshot of the leaf. The 
image is then given to the trained machine through raspberry pi. Sensors are also attached with raspberry pi 
to detect the temperature, humidity and moisture of the soil. For detecting any obstacle in the path, IR Sensor 
is also attached with a raspberry pi module 

IV. CONCLUSIONS 

This paper discusses the Image Processing, SVM/Random Forest method to identify the weed and detect 
the disease of the plant. It removes the weed as well as spray the pesticides automatically without burdening 
the farmers. The crop and weed is differentiated using three basic techniques: image conversion, SVM, and 
Blob analysis. These techniques are applicable for varying size of the leaf, weed and lighting condition. The 
disease is also detected using Image segmentation, Feature extraction and SVM/Random forest method. 
Accuracy of both SVM and Random Forest method is to be analyzed. A robot is designed to remove the 
weed and separate the soil from the weed. In addition to this a sprayer is attached with the robot arm to spray 
pesticides on the defected plant. 

REFERENCE 
[1] Sadia Murawwat, Armish Qureshi, Saleha Ahmad, Yousaira Shahid “Weed Detection Using SVMs”, Engineering, Technology & Applied Science 

Research, 2018. 
[2] Adhao Asmita Sarangdhar, Prof. Dr. V. R. Pawar “Machine Learning Regression Technique for Cotton Leaf Disease Detection and Controlling using IoT” 

International Conference on Electronics, Communication and Aerospace Technology, 2017. 
[3] K. Kesavan, R. Monish, S. Murali “Automatic Weed Removal System” International Journal of Research in Engineering, Science and Management, 2018. 
[4] Dr. Pusphavalli M, Chandraleka R “Automatic Weed Removal System using Machine vision” International Journal of Advanced Research in Electronics 

and Communication Engineering (IJARECE), 2016. 
[5] Hea Choon Ngo, Ummi Raba’ah Hashim, Yong Wee Sek, Yogan Jaya Kumar, Wan Sing Ke, “Weeds Detection in Agricultural Fields using Convolutional 

Neural Network” International Journal of Innovative Technology and Exploring Engineering (IJITEE), 2019. 



International Journal of Advanced Statistics and Computer Science – Volume 1 Issue 4, April 2021  
        Available at www.ijascs.com                                 

                                                        ©IJCSAS: All Rights are Reserved Page 5 

[6] Himani Patel, Ankit Prajapati, Rakesh Maheshwari, “Design & implementation of solar weeding robot for cotton field” International Research Journal of 
Engineering and Technology (IRJET) 2018. 

[7] https://data.world/datasets/weeds accessed in Feb 2020 
[8] https://data.world/datasets/pesticides accessed in Jan 2020 
[9] http://www.ikisan.com/mhcottondiseasemanagement.html accessed in Feb 2020 
[10] Komal Raikar, Sushopti Gawade, Varsha Turkar. “Usability improvement with crop disease management as a service”. 2017 International Conference on 

Recent Innovations in Signal processing and Embedded Systems (RISE-IEEE). 
[11] Sushopti Gawade and Dr.VarshaTurkar, “Analysis of Digital Media Compatibility with Framers in Maharashtra and Recommendation of Service Provider 

Design Framework E-Krishimitra”, International Journal of Applied Agricultural Research – Volume 12 Number 1, 2017. 
[12] Komal Raikar and Sushopti Gawade, “Review of Usability and Digital Divide for ICT in Agriculture”, International Journal of Advanced Research, January 

2017. 
[13] https://www.plantvillage.org/en/topics/cotton Plant village Cotton. Accessed in Jan2020. 
 
 
 
 
 
 
 


