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Abstract— Agriculture is main job done by people of India 

for sustenance. Nowadays with growing population we need 

the productivity of the agriculture to be increased a lot to 

meet the demands. Increase in demand to increase in use of 

herbicides which led to damage to the environment. The 

weeds are detected from the site images using image 

processing and distinguished as per the area and aspect ratio 

classification. In this project our main aim is detection and 

removal of the weed using image processing. We are using 

methods of Inter row and Inter-plant weed detection to get 

the weed output. 
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I. INTRODUCTION 

In India, there are 65-70% farmers. Agricultural land was 

last measured at 60.3% in 2012. In modern agriculture, the 

chemical spraying is used to remove weeds in fields. In 

order to minimize the chemical spraying volume, the 

practical solution is to spray herbicide only in the areas 

where weeds grow. The most common use of computers is 

to replace human effort and involve traditional farming 

machinery and other equipment. Weeds are the plants 

growing in a wrong place which compete with crop for 

water, light, nutrients and space, causing reduction in yield 

and effective use of machinery and can cause a disturbance 

in agriculture. Weeds can also host pests and diseases that 

can spread to cultivated crops. Farmers spend a large 

amount of time and money managing weeds. 

In this paper we will be identifying the weed in 

paddy field, since it is known that paddy is the one of the 

major crop in India and due to the rise in the population the 

production also has to increase. One of the major factors 

affecting the production of the crop is the presence of weed 

in the field. In the olden days people removed the weed 

manually which took a lot of time and secondly it has to be 

done frequently. 

In this paper we are using image processing 

methods to detect the weed affected area. This output then 

can be given to a microcontroller for automatic removal of 

weed. 

Image processing is a method for converting an 

image into digital form and performing some operations on 

it to get an enhanced image or to extract some useful 

information from it. There are different image processing 

applications in agriculture like fruit grading, harvest control, 

seeding, fruit picking, remote sensing etc. The methods or 

techniques in image processing such as image segmentation, 

shape analysis and morphology, texture analysis, noise 

elimination and pattern recognition were applied for 

detecting weeds and crop. 

Different ways by which weed can be detected 

from the crop by using image processing is by colour or area 

separation between the weed and the crop. 

II. LITERATURE REVIEW 

In previous years weed detection was done using infrared 

and complicated methods due to which due to which the 

cost is high and methods are more complicated. 

In the paper published by  Mrs. Latha, A Poojith, B 

V Amarnath Reddy and G Vittal Kumar  under the title  

image processing in agriculture they have used K-means 

clustering method for detecting weed in corn field using 

inter row and inter plant methods. K-means method is 

random in nature and the results may vary each time we 

apply the codes. 

In another paper by Geoffrey John Shropshire 

based on infrared to detect weed in field this method uses 

infrared rays to detect the weed. Due to hardware required to 

perform it is more expensive as compared to software 

methods.  

In our project we are using component labeling 

method which is not a random  method like k-mean 

clustering along with aspect ratio which is used to compare 

height and width of the image the and is not as expensive as 

the infrared detection method  because the hardware 

requirement is less. 

III. WEED DETECTION 

We are considering three stages of consideration which will 

help us to detect the weed easily in the paddy field. The 

three stages of consideration are as following. 

 When the paddy is small. 

 When the crop size is greater than the weed size. 

 When the paddy turns brown. 

The different types of weed found in the paddy 

field are  

   
Fig. 1:  weed found           Fig. 2: weed found 

The figures above show narrow leaf and wide leaf 

weed. We will be identifying the weed from the paddy based 

on the size and the color of the weed using image 

processing. 

A. When the paddy is Small (Initial Stage) 

During the initial stage when the crop and the weed cannot 

be separated based on its color and size. The field is divided 

into rows that separate the area between the crop. On this 
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strip then green color detection in done and the weed is 

identified this is called inter row weed detection. 

   
Fig. 3: Original image Fig. 4: Row image 

B. When the crop size is greater than the weed size 

In this stage the weed is detected between the crops that is 

inter plant weed detection. In this stage the crop size is 

greater than size of the weed so detection can be done based 

on the size difference of the crop and the weed. This is done 

by component labeling and finding aspect ratio. A threshold 

is defined based on the information and if the value of the 

aspect ratio or the component labeling exceeds the threshold 

then it is defined as the weed or it will be considered as the 

crop. 

 Read Image Say I1. 

 From image the pixels having a more green value the 

neighboring pixels are kept and remaining are made 

black i.e. filter non-green pixels say resulted into I2. 

 To I2 Image apply segmentation technique such as 

Component labeling. 

 Check the area of each label. 

 If Area > threshold, its detected as a rice crop or else 

its weed. 

 If Aspect Ratio< Threshold, its detected as weed or 

else as crop. 

 Mark the weed label as white 

 Mark the sub blocks so that weed located easily 

 
Fig. 5: Block Diagram for Weed Detection 

Component labelling works on binary or gray level 

images and different measures of connectivity are possible. 

However, for the following we assume binary input images 

and 8-connectivity. The connected components labelling 

operator scans the image by moving along a row until it 

comes to a point p (where p denotes the pixel to be labelled 

at any stage in the scanning process) for which = 1. When 

this is true, it examines the four neighbours of p which have 

already been encountered in the scan (i.e. the neighbours (i) 

to the left of p, (ii) above it, and (iii and iv) the two upper 

diagonal terms). Based on this information, the labelling of 

p occurs as follows: 

 If all four neighbours are 0, assign a new label to p, 

else 

 If only one neighbour has V = 1, assign its label to p, 

else 

 If one or more of the neighbours have V = 1, assign 

one of the labels to p and make a note of the 

equivalences. 

After completing the scan, the equivalent label 

pairs are sorted into equivalence classes and a unique label 

is assigned to each class. As a final step, a second scan is 

made through the image, during which each label is replaced 

by the label assigned to its equivalence classes. For display, 

the labels might be different gray levels or colors.  

In aspect ratio the ratio of the width and the height 

of the detected area is considered and if it is less then the 

threshold then it is considered as weed. The output is as 

follows. 

 
Fig. 6: Original image 

 
Fig. 7: After Soil Removal 

 
Fig. 8: Weed Image 

 
Fig. 9: Final Image 
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The weed plant is detected when the labeled areas 

less than threshold value. The output after image 

segmentation is shown in Fig 7. Each label with area less 

than the threshold value are labeled as weed blocks and 

turned white as shown in Fig 8. 

C. When the paddy turns brown 

At this stage when the crop turns brown in color the weed 

can be separated easily as the weed is mostly green in color. 

After the weed is detected the affected area is marked as a 

white block. 

IV. APPLICATION 

A. System Application 

Improvement by using inter plant weed detection 

 In inter row it cannot identify the weed that is present 

in between the plant in a crop row this can be 

overcome by using inter plant weed detection 

 In inter row if the crop is present inside the row then it 

will take that as a weed this can be overcome by using 

inter plant weed detection 

 It is used in agriculture field  

For example- paddy field, corn crop plant etc 

B. Advantages 

 No wastage of pesticides 

 Less human efforts is required because automatically 

spraying of pesticides on the weed part 

 Time consumption is less for removing weed 

 Environment friendly 

V. CONCLUSION 

In this system, we have developed a method by which we 

can detect weed using Image processing. Due to the use of 

our system, we can detect and separate out weed affected 

area from the crop plants. The reason for developing such 

system is to identify and reuse weed affected area for more 

seeding. This specific area can be considered for further 

weed control operations, resulting in more production. 

Image processing technique has been proved as 

effective machine vision system for agriculture domain 

.Weed classification which affects the yield can be correctly 

classified with the image processing algorithms. The 

accuracy of classification varies depending on the 

algorithms and limitations of image acquisition; this 

approach helps to save the environment as well as the cost.. 

Thus we can conclude that image processing was 

the noninvasive and effective tool that can be applied for the 

agriculture domain with great accuracy for analysis of 

agronomic parameters. 
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