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ABSTRACT: The main purpose of our project is to design an algorithm for automatic weed detection using Image 
Processing along the agricultural field. Weeds compete with crops for sunlight, soil, nutrients and space.  Thus, 
Herbicides are sprayed or spread over the agricultural field to control the weeds. Over 80% of the Herbicides reach a 
destination other than the required because of which there is an adverse effect on the environment, humans, micro-
organisms and crops. The water gets contaminated and causes water pollution. To avoid such an unwanted effect a 
machine vision system has been developed consisting of a Camera to acquire an image of a part of the field. Then the 
image is processed in MATLAB where the weeds are detected along with their positions. A Robotic Structure has been 
developed in CATIA. MATLAB and CATIA are interfaced together. That robotic structure in CATIA has a XY co-
ordinate plotter like structure with an arm .The arm reaches the weed position by receiving XY co-ordinate values from 
MATLAB and spray Herbicide on the weeds. 
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I. INTRODUCTION 
 

Controlling of weeds is costliest in agricultural field. Herbicides sprayed on weeds creates pollution, affects the 
environment, animal and human beings. Thus, weeds species need to be controlled in an efficient manner. Today, 
software and hardware technologies are quickly growing along with production, research, designing, etc. [2]. In this 
paper an approach to design an algorithm in Image Processing has been developed to detect the weeds with their 
positions in the image captured by the camera and process in MATLAB and destroy them using Herbicides sprayer to 
manage the  weeds in the agricultural field [1]. Many techniques are available to detect weeds and differentiate them 
from crops but in this paper Morphological size based feature like area detection has been used. Wavelet Transform 
Db4 (Daubechies 4) has been used for image compression [5]. Thus, it will reduce the manual labour, provide low 
production cost and give many benefits to the agricultural field and farmers. Hardware simulation has been done in 
CATIA software. 

II. LITERATURE SURVEY 
 

There are basically 3 techniques used to detect weeds in an agricultural field: 
 
A. Biological Morphology Based Technique: 
In biological morphology based technique shape and size features are extracted. Features like major axis, areas, minor 
axis, aspect ratio, width, etc. are used for detection of plants. Hidden features are also found with the help of biological 
morphology based technique. Hong Y. Jeon Lei F. Tian [8] used the excessive green colour algorithm for segmentation 
of soil and vegetation. Median filtering was used for removing the noise. Other morphological features were analysed 
and calculation of statistical threshold value was done. Using this, they got 72.6% of precision [4] [1]. 
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B. Plant Reflectance Based Technique: 
Spectral reflectance technique for identification of different plant species is used [7]. Spectrometer is required to record 
spectral reflectance parameter and characteristics. But cost is higher than the farmer can afford to buy. Plant reflectance 
is governed by leaf surface properties and internal structure, as well as by the concentration and distribution of 
biochemical components. Thus remote analysis of reflected light can be used to assess both the biomass and the 
physiological status of a plant. The features like, variance of the near infrared spectrum, skewness, average gives the 
high level of accuracy in colour segmentation and detection [1]. 

 
C. Visual Texture Based Technique: 
This technique includes texture features such as, energy, entropy, contrast, homogeneity and inertia for detection of 
plant species [7]. A leaf is represented by a pair of local feature histograms, one computed from the leaf interior, the 
other from the border. Describing the leaf with multi-scale histograms of rotationally invariant features provides a 
desirable level of invariance which is used for identification of plants. Wavelet Transform Db4 for extracting the 
texture features of crop and weed images can be used including image compression. 

III. METHODOLOGY FOR DETECTION OF WEEDS 
A. Image Acquisition: 
Digital camera (Web Camera) is used for capturing the part of the agricultural field. The captured coloured image is 
stored in JPG format. While capturing the images camera is faced towards the ground. Images are captured in the 
natural sun light condition. Captured images are processed with MATLAB software. The original captured image is as 
shown in figure 1 consisting of crops and weeds. 

 

 
Fig. 1.  Original Captured Image 

B. Excessive Green Colour Detection: 
In excessive green colour algorithm soil is removed from the image and only green colour information remains in the 
image. Here, segmentation of green colour is performed. The algorithm used for detecting the green colour is as 
follows: 

 
Mask1=Image1(:,:,2)>Image1(:,:,1)&Image1(:,:,2) >Image1(:,:,3); 
Image2 = Image1 .* Mask1(:,:,[1 1 1]); 
 
Image1 is the input Original image as shown in figure 1. Mask1 is the mask produced to segment green colour from the 
image. Image2 is the Segmented image as shown in figure 2 consisting of only green crops and weeds information. 
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Fig. 2. Segmented Image 

C. Image Enhancement: 
Coloured image is converted into grayscale image i.e rgb to gray conversion is performed as shown in figure 3. After 
that noise (salt and pepper) in the grayscale image is removed by using the median filter as shown in figure 4. Then 
Intensity is adjusted as shown in figure 5 and the image is converted into a  binary image as shown in figure 6. 

 

          
Fig. 3. Grayscale Image                                                                                          Fig. 4.  Filtered Image 

 

       
                                Fig. 5. Intensity Adjusted Image                                                                         Fig. 6. Binary Image 
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D. Wavelet Transform: 
Wavelet Transform is used for a multi-resolution analysis [3] [6]. Wavelet Transform has advantage over a Fourier 
Transform. In the proposed system Discrete Wavelet Transform is used for compression. Here, Db4 (Daubechies 4) is 
used to extract approximation, horizontal, vertical and diagonal coefficients as shown in figures 7,8,9 and 10 
respectively of the image out of which approximation coefficients are used. 
 

        
Fig. 7. Approximation coefficients Image                                                           Fig. 8. Horizontal coefficients Image 

 

            
Fig. 9. Vertical coefficients Image                                     Fig. 10. Diagonal coefficients Image 

 

E. Differentiating crops and weeds: 
In our proposed system we have considered common garden weeds with narrow leaves and crops with the big and 
broad leaves as shown in the figure 1. Crops can be of Colocasia, Sunflower, Soyabean, Mung Bean plants, etc. 
depending on the farmer and the agricultural field.  
Here, based on the size of the plants in the binary image the crops and weeds are differentiated. This is done by 
calculating the number of 1s in the binary image. The plants whose area is greater (i.e more number of 1s) are 
considered to be as crops and the plants whose area is less (i.e less number of 1s) are considered to be as weeds. 
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As shown in figure 11, the plants with red colour bounding box are represented as crops and the plants with green 
colour bounding box are represented as weeds. Only Binary weeds image and Binary crops image are shown in figure 
12 and figure 13 respectively. After masking of the crops as shown in figure 14 the XY centroid positions of the weeds 
are calculated in the binary weeds image as shown in the figure 16. Median filtering is used to remove the small white 
binary dots in the binary weeds image as shown in figure 15. These small white dots are not weeds in real. To reduce 
more computations they are removed using median filtering. Then, Herbicide is sprayed on the weeds. 
 

       
                                   Fig 11.Differentiating crops and weeds                                                             Fig 12.Binary weeds 

 

 
      Fig 13. Binary crops                                                                          Fig 14. Masking of crops in the image 
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Fig 15. Filtered Binary weeds image                                                             Fig 16. XY Centroid Positions of the weeds 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 17.  Flowchart of the detection method 
 
Summary of the flow of detection of weeds is shown in the figure 17. 
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IV. PROPOSED SYSTEM 
 

A. Block Diagram: 
 

 

 
                     Field 
 

                                                   Fig. 18. Block Diagram of the proposed system 
 

In the proposed system as shown in figure 18. The web camera captures the coloured image of the part of the 
agricultural field and passes it further to the MATLAB software to perform Image Processing. After differentiating 
crops and weeds in the image the XY centroid positions of the weeds are calculated in MATLAB. These values are 
passed from MATLAB to CATIA simulation software via a linking interface between them. CATIA (an acronym of 
computer aided three-dimensional interactive application) is a multi-platform software suite for computer-aided design 
(CAD), computer-aided manufacturing (CAM), computer-aided engineering (CAE), PLM and 3D, developed by the 
French company Dassault Systemes. CATIA enables the creation of 3D parts, from 3D sketches, sheet metal, 
composites, molded, forged or tooling parts up to the definition of mechanical assemblies. The robotic structure in 
CATIA consisting of XY plotter will move its arm towards the XY co-ordinate to spray Herbicide on the weeds. 

 
B. CATIA Simulation Result: 

 

 
                    Fig 19.  Initial position of the arm (Sprayer)                             Fig 20.  Herbicide sprayed on the weeds reaching at one co-ordinate. 
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The area covered by the XY plotter is equal to the area of the image captured by camera. The red coloured structure in 
the XY plotter is the sprayer which sprayes Herbicide on the weeds and the horizontal rod like structure provides 
support and movement to the sprayer. After accepting the XY co-ordinate values, the rod moves in X direction and the 
sprayer moves in Y direction and stops at that point to spray Herbicide.Figure 19 shows the initial position of the arm 
of the XY plotter structure whereas figure 20 shows the later position of the arm after taking inputs of  XY co-ordinate 
values from MATLAB. 

 

V. CONCLUSION AND FUTURE WORK 
 

In our proposed system, an approach has been made to help farmers to reduce labour cost and improve productivity by 
creating an algorithm in Image Processing. After segmenting green information from the image, it is processed and 
enhanced further for better results in computation. Wavelet transform Db4 has been used to compress the image and 
approximation coefficients from the four (approximation, horizontal, vertical and diagonal coefficients) has been used 
for further processing. Crops and weeds are differentiated based on the morphological size based technique. After 
testing 15 samples ,12 samples gave proper results. The crops are masked in the image. The XY centroid positions of 
the weeds are calculated and passed to CATIA for simulating. The arm of the robotic structure reaches at that XY 
position and spray Herbicides on the weeds. 
This system can be improved more by creating separate databases for crops and weeds images and comparing them. 
Along with size, texture feature extraction may provide more accuracy. It can also be implemented for different types 
of crops and weeds in the agricultural field.  
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