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Abstract:

A vital component of contemporary agriculture, weed control has a direct impact on crop quality and
output. Conventional weed-finding techniques, which often depend on human examination or the
use of broad-spectrum herbicides, are labor-intensive and may cause environmental damage. This
work uses image processing methods to propose an optimal method for weed identification. The
suggested method takes high-resolution photos of agricultural fields and applies sophisticated image
processing algorithms to differentiate weeds and crops with high accuracy. To categorize plant
species, important aspects like color, texture, and form are taken out of the photos and sent to
machine learning algorithms for analysis. Enhancing detection accuracy and cutting down on
processing time are two benefits of the enhanced algorithms, which enable real-time applications of
the system. This research demonstrates how well an image-processing method works for weed
detection in crops. Where the weeds in the unordered harvest may also be identified, not simply the
ones present together. Furthermore, we can identify the weed and provide assurance that it is
present in the harvest not only by identifying evidence of weed in crop with an image but also by
identifying the weed in recorded video. Farming may be maintained up to date when weeds are
managed by providing important and fundamental processes in future horticulture frameworks and
by applying inputs exactly where they are required. It provides quick and easy opportunities for
managing and identifying weeds.

Keywords- Agriculture, image processing, weed identification, and weed detection.

379

DOI Number:10.48047/ng.2021.19.1.NQ21049

NeuroQuantology2021;19(1):379-386

I. INTRODUCTION

One of the biggest problems in agriculture is
weeds because they compete with crops for
nutrients, water, and light, which lowers crop

yields. Agricultural production depends on
effective weed control, yet conventional
techniques like hand weeding and broad-

spectrum herbicide application are often
ineffective, labor-intensive, and damaging to
the environment. Research on automated weed
detection systems has been fueled by the need
for accuracy in weed identification and removal.

Automation of weed identification may be
facilitated by the potential solutions provided
by recent advances in machine learning and
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image processing. Image processing systems are
able to distinguish between crops and
undesirable plants by analyzing visual data to
find patterns and traits exclusive to weeds. The
use of automation enhances weed control
effectiveness and lowers the application of
herbicides, therefore mitigating their
environmental impact and saving production
expenses.

In this work, we investigate how to identify
weeds in agricultural areas using enhanced
image processing methods. We create a system
that can precisely categorize and identify weeds
by concentrating on important visual properties
like color, texture, and form. Applying machine
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learning algorithms in real-time under a variety
of field situations is made possible by the
increased  categorization  accuracy. The
improved method seeks to combine computing
efficiency and accuracy in a way that makes it
appropriate for incorporation into precision
agricultural systems.

If the weeds are eradicated, the crop's plants
can grow more successfully, provide excellent
harvests, and the farmers will gain money
instead of losing it. Eliminating weeds may even
lower the cost of buying fertilizer and other
supplies. We have to find that weed in the field
and, if possible, figure out where it is now
growing before we can pull it out.

In addition to reducing agricultural output by
competing with crops for nutrients, weeds may
also have an impact on crops due to their ability
to absorb such nutrients. To maintain
equilibrium, it is very important to manage
unwanted herbs that are growing in crops. If
control measures are not implemented, it is
possible that almost 60% of the world's
agricultural production would be lost. To relieve
the burden on the agriculture sector, crop
productivity should be increased while weed
control costs should be reduced.
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If the weeds are eradicated, the crop's plants
can grow more successfully, provide excellent
harvests, and the farmers will gain money
instead of losing it. Eliminating weeds may even
lower the cost of buying fertilizer and other
supplies.

Weed control is made more difficult by the
inability to accurately predict the influence of
weed output early in the growing season. To
control illnesses and insects, many threshold
types have been used, and these instruments
facilitate decision-making. When weeds and
crops coexist, the primary cause of yield losses
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is competition for limited resources. Light,
water, and nutrients are the resources that
crops and weeds most regularly fight for.

ps

The specific resource responsible for production
losses varies depending on the given situation.
Effective weed control techniques lessen
competition by reducing weed populations and
providing the crop with an edge over weeds
when it comes to resource acquisition.

This article provides a short overview of the
project in its first part, which includes the
introduction. Other sections include the
literature review, suggested methodology,
experimental findings, conclusion, and future
work.

I1. LITERATURE REVIEW

This review of the literature looks at significant
advancements in the area of weed identification
using image processing algorithms, emphasizing
the techniques used, how well they work, and
the problems yet to be solved.

1. Traditional Weed Detection Methods

Historically, the eradication of weeds by
mechanical means and personal inspection have
been labor-intensive and time-consuming
methods, particularly in large-scale farming.
Herbicide spraying has also been a prevalent
strategy, however it has been associated with
unintentional crop damage, herbicide-resistant
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weed species, and environmental degradation.
The agriculture sector is investigating more
accurate and automated solutions as a result of
these difficulties.

2. Introduction of
Agriculture

As digital imagery and computing power have
advanced, image processing has become a
powerful tool for agricultural applications, such
as weed identification. Initially, research in this
field concentrated on segmenting weeds and
crops using basic color-based methods. For
example, Pérez et al. (2000) showed that color
characteristics might be used to discriminate
between weeds and green crops, however this
would be difficult in complicated field settings
with variable plant overlap and illumination.

Image Processing in

3. Feature Extraction Techniques

The attributes that are taken from photos
determine how accurate weed recognition is.
The first methods relied on color and intensity
parameters, but they were sometimes
insufficient since natural surroundings vary
greatly in terms of lighting and plant color.
Researchers started adding texture and form
elements in an effort to overcome these
difficulties. For instance, Oerke et al. (2012)
found that using texture analysis to distinguish
between crop and weed leaves increased
detection accuracy when compared to using just
color-based techniques. Similar to this, it has
been effective to differentiate between broad-
leaved weeds and narrow-leaved crops using
shape-based criteria.

4. Machine Learning in Weed Detection

Weed identification has advanced
significantly with the combination of machine
learning algorithms and image processing.
Based on the attributes taken from photos,
machine learning methods including Support
Vector Machines (SVM), Random Forests, and
Convolutional Neural Networks (CNNs) have
been used to categorize plants. For example,
Slaughter et al. (2008) achieved good accuracy
under controlled settings in crop and weed
classification using SVMs. As seen by Milioto et
al.'s (2018) work, CNNs in particular have
exhibited exceptional performance in feature
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extraction and classification tasks. They used a
deep learning strategy to accomplish real-time
weed identification with great accuracy.
II1.METHODOLOGY

A. Explanation of Proposed Model

In the past, employees were employed
expressly to remove weeds and to identify
them. They will search each plant field for
weeds. They will then physically remove them
with spades or their hands. Weeds may be
located in the recommended system by using
image processing techniques. The main
objective of the research is to identify weed-
affected regions for further seeding. Weeds
have the potential to ruin produce's life and
character if they are not legally managed as
soon as possible. The primary objective of this
approach is to reduce the time and effort
needed to locate and remove weeds. Deep
learning may be used to search through
recordings for information that isn't
immediately apparent visually or numerically,
and then wuse that knowledge to make
distinctions. It also makes advantage of real-
time object detection.

Throughout this procedure, we will consider the
following: read picture, grayscale image,
enhancement, binarization, area thresholding,
area identification, and weed detection. Every
crop is also evaluated in terms of color intensity,
edge intensity, size intensity, etc. Following
segmentation and edge detection, the
remaining portion of the picture is completely
black, with the edges and veins of the weed and
crop being white in color. It has completed the
edge detection and color segmentation steps
before moving on to the filtering phase. The
process of filtering allows for the identification
of each crop as well as the calculation of gain
value, trade-offs, edge, frequency, and weed
intensity for each crop.

Picture Capture To get more precise RGB
design, high-resolution cameras are employed
to take pictures of weeds in agricultural areas or
from online databases. Every image that is
acquired is stored as a JPG file in the
appropriate size.

The input of the system may be a scanned
crop row or a picture of a crop field taken with a
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webcam. The input for an image improvement
process might be a single crop row picture that
has to be filtered to eliminate background noise
such as dirt and illumination. Some of the filters
that may be applied to the input picture include
the mean, average, and median filters. After
pre-processing, the supplied picture is ready for
augmentation.

The "color detection" technique is used to
identify the pixels in an image that correspond
to or are set to a certain color range.

Finding an image's edges is an approach for
processing pictures called edge detection. The
drives identify the borders of weeds. It operates
by looking for variations in majesty. Edge
detection is necessary for both image division
and information extraction.

Taking Out the Features Following pre-handling,
weed location characteristics are restored. The
technique of characterizing a group of highlights
in order to effectively display the data for
analysis and characterization is known as
component extraction. The qualities are
separated using surface perspectives such as
entropy, energy, contrast, and so on, in addition
to size, shape, and variety-based aspects. The
weeds in the input picture are identified after
applying the modules that are even detailed
below.

B. Block Diagram

Image Colour Edge
Acquisition Detection Detection
Detecting Eoatiie
Weeds From Extraction
Crop

Fig 3: Block Diagram of the proposed method.

MODULES IMPLEMENTATION:
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Read Image
Grayscale Image
Image Enhancement
Image Binarization
Area Thresholding

Area Recognition

Fig 4: Flow diagram of modules implemented.

Read Image:

The phase called "read image" involves
analyzing an image's specific information in
order to identify any weeds that may be present
in the yield.

Grayscale images:

Here are several methods for locating
weeds using image processing. Initially, image
capture High-resolution cameras are utilized to
take pictures of weeds in horticultural areas or
from the internet for increased precision in RGB
design. Every picture that is acquired is kept in
the proper size as a JPG file. Prior to processing
Many factors affect the images that are
captured, such as noise, uneven lighting, poor
image quality, and an unwanted background.
Pre-processing methods include things like
converting RGB to grayscale, converting
grayscale photographs to binary images, and
using filtering techniques to get rid of
background noise.

Grayscale images are monochromatic,
meaning they only have one tone. A few dark
levels are not completely resolved by each pixel.
A typical grayscale image has 256 possible
shades of grey, or 8 bits of information for each
pixel. In a grayscale image, each pixel in the
digital representation only transmits data on
the brightness of the light. Usually, all that is
visible in these images is the distinction
between the lightest white and the darkest
shade of black. Overall, the image only makes
use of the grayscale, white, and dark shades of
grey.

Image enhancement:
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The method of improving the original
information's quality and data content before
treatment is called picture enhancement.
During the picture upgrading process, advanced
images are modified to provide outcomes that
are more suited for display or further image
analysis. To make a picture simpler to see
visually, image enhancement aims to strengthen
the apparent contrast between the scene's
elements. There are several ways to improve
the quality of  photographs. Picture
augmentation is attempted once all geometric
and radiometric aberrations have been
eliminated.

Generally speaking, plant leaves are green in
hue. The color feature's dependability is further
diminished by the colors and range of variations
in water, nutrients, environment, and season.
As a result, we made the decision to ignore
color information and use a greyscale
photograph of a plant leaf to distinguish
between various plants. Consequently, just each
pixel's green component in the color picture is
calculated.

Image Binarization:

imagebinarization is the most used technique
for converting a report image into a bi-level
record picture. A twofold assortment of image
pixels consists of high-contrast pixels. Auto
encoders are unable to recognize the pictures
due to "image processing," or noise in the
photos. We'll utilize a method known as
Binarization, which is often used to artificial
intelligence, to lessen the noise that surrounds
images. Binarization is a method used to
improve classifier algorithm performance by
transforming any entity's data attributes into
vectors of binary values. Binarization is the most
often used technique for changing a picture's
grayscale from a 0-255 range to a 0-1 range.

Area Thresholding:

Region Using a technique called thresholding,
we may alter an image's pixel composition to
suit the analysis. By use of the thresholding
technique, we are able to convert a range of
grayscale images into paired or simply high
contrast photos. Thresholding is the most basic
method for segmenting pictures. Another way
to create binary images from a grayscale image
is via thresholding.
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Area:

The recognition of green plants in order to
remove all dirt from the image and reduce
unnecessary information is the most important
step in photo processing. Then, it focused on
the vegetation by segmenting and eliminating
irrelevant data using morphological and
medium channels. removing unnecessary
details from the picture in order to remove the
dirt's aggregate. At that time, it concentrated on
the vegetation by using morphological channels
and medium to fragment and remove irrelevant
information.

C. Implementation:

To find the weed, take many pictures. During
this procedure, edge detection and color
segmentation will be taken into consideration.
The borders and veins of the weed and crop are
white after segmentation and edge detection,
but the remainder of the picture is completely
dark. It has completed the edge detection and
color segmentation steps before moving on to
the filtering phase. The process of filtering
allows for the identification of each crop and
the calculation of its gain value, edge,
frequency, trade-offs, and weed frequency.

if the crop's edge frequency is lower than the
weed's. At that point, their edge frequency is
high. This research considers a crop with thin
leaves that has a lower edge frequency than
weeds. A picture that just shows the weed is
used to calculate the edge frequency. The
number of edges is determined by the software
by use of a "for a loop." After analyzing a single
block that contains the weed, it is discovered
that there are around 900 edges.

IV. EXPERIMENTAL RESULTS:

When a field with weeds and plants is
photographed, the experimental results of the
project are shown. After the picture has been
uploaded to Matlab, it will be processed using a
variety of methods, including read image,
greyscale image, image enhancement, image
binarization, area thresholding, and area
recognition of the designated algorithms in the
program. Weeds will be detected in the picture,
and if we run additional code, we can even find
out where the weeds are most prevalent. In
addition to thorough pixel, edge detection, and
other data.
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An picture is processed in advance of more
complex processing using edge detection, color
segmentation, and source loading. Color
segmentation is the method used to separate
the crop—which also includes weed—from the
background. This method helps to distinguish
each visible color from the others.

To accurately identify edges, we need to
transform the color-segmented picture to a
grayscale image. In the next stage, color
segmentation and edge detection are used to
prepare the picture for filtering. In this instance,
the filter is used to find locations within a
certain range (weed frequency range) where
edges appear often. This is the picture that was
sent into the preceding edge detection step.
Thresholding is a kind of image division in which
the pixel synthesis of an image is altered to suit
the analysis. to transition a grayscale or variety
image during thresholding into a parallel
picture. Therefore, all the needed experimental
results may be obtained by carefully following
the implementation procedures. An image
preview of the project is included below, along
with a brief description. The numbers shown
below will provide a thorough analysis of the
project's results.
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Fig 5: Base view after running code.
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Fig 14: weed detection in the crop.
V.CONCLUSION :

settings. The technology may be used

processing time.

The results show how automated weed

Fig 12: Area of weed. identification technologies have the potential to
revolutionize weed control techniques. This
strategy lowers production costs, promotes
more environmentally friendly agricultural
methods, and lessens the need for human
inspection and broad-spectrum herbicides. But
issues like inconsistent field conditions and
large amounts of labeled data needed for model
training still exist. For weeds to be controlled
and removed, early detection is essential.
Weeds have the potential to harm the life and
nature of the vyields if they are not lawfully
_ managed as soon as possible. Weeds that are
Fig 13: Video selection for weed detection. growing in between the crops are recognized
and removed using the image processing

method. The idea behind developing such a

system is to identify weed-impacted regions and
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The technique and application for weed
identification utilizing image processing and
Matlab software are covered in this study.
Techniques like Read image, Grayscale image,
Enhancement, Binarization, Area Thresholding,
Area identification, and Weed detection may be
used to evaluate crop images. Video recordings
are also used for cannabis detection. This work
offers a major leap in precision agriculture by
presenting an optimal method for weed

e v 9 identification  utilizing image  processing
) Fig 11 Area%'.l'hresholding. . techniques. The suggested approach efficiently
o e differentiates between crops and weeds using
Jad3 § \A09E4 4 083D ; sophisticated image processing methods and
machine learning algorithms, offering a high
degree of accuracy under a variety of field

agricultural settings in real-time since these
algorithms have been optimized to improve
detection accuracy while also cutting down on
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repurpose them for further planting. In the
future, the Herbicide Sprayer unit will be
notified if weeds are found in that particular
region. The primary objective of this approach is
to reduce the time and effort needed to locate
and remove weeds.

Subsequent research endeavors need to
concentrate on augmenting the resilience of
these systems in various agricultural contexts,
investigating the assimilation of multi-spectral
imagery, and using sophisticated deep learning
methodologies. Optimized weed detection
systems have the potential to significantly
advance precision agriculture, resulting in
higher crop yields and more environmentally
friendly farming methods, with further study
and development.
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