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Abstract: Agriculture is the backbone of human provisions in this world. In the agricultural industry, the weed and crop identification
and classification are major technical and economical importance. The segmentation algorithms are focused in this paper. The
enhanced segmentation algorithm has been selected to classify weed and crop from the images. There are three main parts the proposed
system are segmentation, categorization and error calculation. Several sample images have been tested and the result of some weed
coverage rate is illustrated. The misclassification rate is also computed. An algorithm has been done to computerize the tasks of
segmentation and classification. Weeds are extracting from images using image processing and describe by shape, color and size
features. These features are used to classify different weeds and crop group. We describe different segmentation techniques like
Clustering, Thresholding, Watershed, Morphological, color based, Edge-based methods. These are used to differentiate weeds and crops.
We analyze all the features of these methods and techniques. The various methods studied and concepts used for crop and weed

detection.
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1. Introduction

Weed control has gained importance in recent years in
precision farming. All biotic pressures in agriculture, weeds
cause the highest yield loss and the reason for high weed
control costs. These are among the most significant and
costly environmental threats in the agriculture industry.
Weeds inclusive with crop plants for moisture, nutrients, and
sunlight. Weeds can have a detrimental impact on crop
yields and quality if uncontrolled. Heavy herbicide usage
damages the soil, threatens our food safety and also causes
negative effects on the farm economy. They will detect the
weed by checking each and every place of the field. Then
they will pluck them out manually using their hands. Later
with the advancement in the technology they started using
the herbicides to remove the weeds. To detect the weeds
they are still using manual power in many parts of the world.
Later there came few methods to detect the weeds
automatically but due to lack of their accuracy. In this paper,
our main aim is to detect the weed in the crop by using
image processing. Then we will give the inputs of the weed
areas to an automatic spray pesticide only in individual’s
areas. Designed for this, we need to take a photograph of the
field with good clarity to detect the weeds with more
accuracy. Taking a photograph can be done by attaching a
camera to a tractor or taking them manually. Then we will
apply image processing to that image using MATLAB to
detect the weed.

This part of the algorithm prepares an image for further
advanced processing and is consists of Loading the image
from source, color segmentation, and edge detection.
Clustering is used to group the pixels of same colors into a
group of objects, thereby making it easy to segment. K-
means clustering algorithm uses iterative refinement to
produce a final result. The output image comprises of only
two colors. The desired image after color segmentation
consists of green color (the crop and the weed) and the
remaining part of image black. Making the image feasible to

the step in the process, edge detection. K-Means is a least-

squares partitioning method that divides a collection of

objects into K groups. The algorithm iterates above two

steps:

e Compute the mean of each cluster.

e Compute the space of each point from each cluster by
computing its distance from the equivalent cluster mean.

e Consign each point to the cluster it is adjacent to.

o |terate beyond the above two steps till the sum of squared
within group errors cannot be lowered any additional.

Watershed segmentation is a predominant segmentation
scheme with several advantages. It ensures the closed region
boundaries and gives solid results. It is a way of
automatically separating or cutting apart particles that touch.
The watershed algorithm uses concepts from mathematical
morphology to partition images into homogeneous regions.

e Step 1: Read in the Color Image and Convert it to Gray
scale.

Step 2: Use the Gradient Magnitude as the Segmentation
Function.

Step 3: Mark the Foreground Objects.

Step 4: Compute Background Markers.

Step 5: Compute the Watershed Transform of the
Segmentation Function.

Step 6: Visualize the Result.

2. Image Processing

Image segmentation is the process of dividing an image into
several parts. This is typically used to identify objects or
other related information in digital images. Special
techniques such as Color based segmentation Edge based
segmentation, thresholding based segmentation and
watershed segmentation can be use. In this study, Clustering,
Watershed, a Morphological segmentation method is used
for the segmentation task. The entire segmentation steps are
done depending on the binary image. Hence, the grayscale
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image is converted into a binary image from the
preprocessing stage. Thresholding based on the gray image
is used to change the binary image. This means that each
pixel in the image is store as a number between 0 to 255.
Somewhere 0 represents a black pixel, 255 represent a white
pixel and values in-between correspond to shades of gray.

Image enhancement: It is the process of adjusting digital
images so that the results are more suitable for display or
further analysis. Designed for this purpose author have
visited and captured images from some farms.

Image pre-processing: It can significantly increase the
reliability of a visual inspection. More than a few filter
operations which intensify or reduce certain image details
enable an easier or quicker evaluation. Users are able to
optimize a camera image with now a few clicks. It involves
cropping, turning, normalizing, contrast development,
filtering, angle alteration and different graphical operations.

Segmentation: The proposed methodology aims to set a
genuine Weeds grading system for agriculture. For
experiment purpose, various Weed and crops samples are
considered. The following steps are Image Enhancement,
Image pre-process, Image segmentation, Transformation to
Color process, and Weeds Detection. The flow chart
represents the chronological steps by which the whole
process is done. This method provides a very clear way of
identifying the different weed Images. All these are done
through different image processing techniques.

3. Related Works

An existing method for weed detection, independently of the
type of crop treated, have in common the first stage:
segmentation of vegetation against the background. The
procedures for segmentation of the vegetation pixels usually
take into account the fact that all pixels belonging to
vegetation have a strong green component. This
characteristic can be used directly through the RGB color
model or creating color indices that represent the ‘greenness’
of a given pixel. Other approaches propose the use of the
HSI color model combined with segmentation methods as
Neural networks or clustering. Segmentation can also be
performed by texture features selection and its similarities
with previous models encountered, stored in a database.
Segmentation can be performed by a combination of
different cameras, as conventional and NIR cameras. After
the vegetation has been separated from the background, it is
necessary to detect which of those vegetation pixels belong
to weeds. Weed detection by computer vision methods is
usually performed combining information about color,
position, shape, texture, size or spectrum of weeds. The use
of only one or many of these characteristics depends on the
way images are taken, crop type, and weed species involved.

4. Proposed Works

The procedures for segmentation of the vegetation pixels
usually take into account the fact that all pixels belonging to
vegetation have a strong green component. This

characteristic can be used directly through the RGB color
model or creating color indices that represent the ‘greenness’
of a given pixel. Segmentation can also be performed by
texture features selection and its similarities with previous
models are encountered, stored in a database. The objective
of the first stage is to convert the input digital red—green—
blue (RGB) image into a black and white image. Where the
vegetation parts of the input image (weed and crop) will be
represented in white and the rest (soil, stones, debris, straws)
as black. This is a important stage in the image investigation.
The segmentation into black and white of the original input
image is incomplete or erroneous; the entire process will
suffer from it. The goal of the second stage is to detect and
eliminate from vegetation pixels.

4. 1 Proposed Work Methodology
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5. Result

The proposed method needs the adjustment of a series of
parameters. Which determine how the method works for
each particular image. The best set of parameter values will
be different. To fully develop the potential of the proposed
system and check its correct operation, an adjustment of
parameter values needs to be made. How to each parameter
value change affects the overall processing. The Global
search can only among the various global search algorithms
are existent. These algorithms are developed was used to
find the best possible combination of parameter values for a
fixed method combination (which method is used at each
stage) for a set of images.
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5.1 Performance measures for segmentation algorithms.

Table 1
NO.of Datasets| Methods [S1,S2,S3] Accuracy Sensitifity Specificity Precision F-Measure
200 1. K-Means Clustering 90 100 100 100 0
200 2. Watershed using 89.9985 100 98.8506 97.7273 0
200 3. Thresholding using -10 0 NaN 0 58.84100

Development of methods of artificial vision to detect weeds
from images is an open field of work of great importance in
PA[Precision Agriculture]. They can be used as starting
point to the development of a real-time vision system.
Finally, we classify the results of segmentation (k-means
Clustering) for better performance. Weeds destroy crops by
competing for water, light, nutrients, and space. To reduce
the quantifier of weeds in a field and to improve the
effectiveness of machinery. A real time weed classification
system is important. To increase accuracy and efficiency, we
developed new pre-processing and post-processing methods.
The K-Means Clustering algorithm creates the initial
population by completes a number generation for all values
except those of S1. Which some relationships were
respected to assure correct vegetation against non-vegetation
segmentation. The first step of S1 only assures that a
monochrome gray level image will be created by a linear
combination of the Red-Green—Blue planes of the input
image. Except do not declare in any case a correct
segmentation of vegetation against non-vegetation. To
declare that the linear combination will correctly result in
high intensities for vegetation and low intensities for non-
vegetation. R, G, B must fulfill a series of requisites. Those
requisites are resumed in Table 1. The green is the primary
vegetation color. The requisite limits the range of possible
values to simplify the computation of the segmentation step.
To check the correctness of the R, G, B indices created by
these relationships and compare its results with the widely
used indices to proposed system. A second version of the
Watershed algorithm has been running was these indices
were fixed. Table 1 shows the results of the segmentation
algorithm over the more sets of images. Seven Columns
represents the combination of methods used at each stage,
copying all possible combinations, in order to test the entire
system. The above segmentation algorithms [S1, S2] will
produce the five performance result. That will be presented
in the Tablel. The accuracy can be defined as the
percentage of correctly classified instances (TP +
TN)/(TP + TN + FP + FN).
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5.1.1 The successful application of the proposed method
of Figures:
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5.1.2 Performance graph for Proposed Works
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6. Conclusion

This paper proposes a strategy for Identifying between the
Crops and Weeds. The image segmentation algorithm is a
very useful method in the image processing and it is very
useful for the successive processing. When the plants are
separated from each other in the images. The segmentation
task was tested on various images and the experimental
results obtained by the segmentation process are more
efficient and reliable when compared to the current
techniques. The present model assumes Gaussian noise in
the weed and crops images. Different noises have varying
effects on the weed images. In future, several other noises
are planned to be considered. The computation efficiency of
the algorithms is also being compared with one another. The
K-Means Cluster computation result will produce a better
performance of crop and weed detection. The method, which
has proven effective and simple, is based on color
segmentation operations and well-known shape descriptors
and classifiers, are common operations in image processing.
Each and every technique has several advantages and
disadvantages for it. After study all characteristics of
Segmentation techniques we have decided to go with K-
Means Clustering because it is suited for the complex as
well as complete data. Which can be applied in the domain
of agriculture with great accuracy for analyzing agronomic
parameters? If the crop is additional developed, the weeds
will most possible present the segmentation process will
develop into complicated. Generally suitable to occlusions
important to incorrect differentiation of the weed shapes. As
future work, it is proposed to improve the processing time of
the system. Taking advantage of the images it would be
possible to get improved results during the segmentation
stage. The result of the preliminary test shows the better
result of weed extraction. Other types of Agriculture Land
Images will also be tested in future. The results can be
considered acceptable, better results can be obtained by
improving the segmentation stage.

References

[1] K. H. Ghazali, M. M. Mustafa, and A. Hussain, “Color
image processing of weed classification: A comparison
of two feature extraction techniques,” in Proceedings of
International Conference on Electrical Engineering and
Informatics, 2007, pp. 607-610.

[2] Ampong - Nyarko, K. & De Datta, S.K. 1991. A
handbook for weed control in Paddy plant. Paddy
Research Institute, Manila, Phillippines.

[3] Kobayashi, T., Kanda, E., Kitada, K., Ishiguro, K.,
Torigoe, Y., 2001. Detection of rice panicle Blast with
multispectral radiometer and the Potential of using
airborne  multispectral  Scanners.  Phytopathology,
91(3):pp. 316-323.

[4] F.K.Van Evert, G.W. Van Der Heijden, L.A.P. Lotz, G.
Polder, A. Lamaker, A. De Jong, M.C. Kuyper, E.J.
Groendijk, J.J. Neeteson, T. Van Der Zalm, A mobile
field robot with vision-based detection of volunteer
potato plants in a corn crop, Weed Technology 20
(2006) 853-861.

Paper ID: IJSER171697

Volume 5 Issue 7, July 2017

Www.ijser.in
Licensed Under Creative Commons Attribution CC BY

259 of 260



International Journal of Scientific Engineering and Research (1JSER)
ISSN (Online): 2347-3878 (UGC Approved, Sr. No. 48096)
Index Copernicus Value (2015): 62.86 | Impact Factor (2015): 3.791

[5] Anup Vibhute, S K Bodhe; “Applications of Image
Processing in  Agriculture: A survey; International
Journal of Computer Applications™; 2012.[4]

[6] G. Jones, £ Ch. Ge'e, £ F. Truchetet; “Modeling
agronomic images for weed detection and comparison
of crop/weed discrimination algorithm performance”;
Springer; 2008.[4]

[7] Xavier P. Burgos-Artizzu, Angela Ribeiro, Maria
Guijarro, Gonzalo Pajares; “Real- time image
processing for crop/weed discrimination in maize

fields”; Elsevier; 2010.[4]

[8] Sanjeev S Sannakkil, Vijay S Rajpurohit, V B Nargund,
Arun Kumar R, Prema S Yallur , “Leaf Disease Grading
by Machine Vision and Fuzzy Logic”, Int. J. Comp.
Tech. Appl., Vol 2 (5), 1709-1716, 2011.

[9] Hossein Nejati, Zohreh Azimifar, Mohsen Zamani;
“Using Fast Fourier Transform for weed detection in
corn fields”; IEEE; 2008.[4]

[10] Image acquisition for weed detection and identification
by digital image analysis. In J.V. Stafford, editor,
Precision agriculture 07, volume 6, pages 523-529,
The Netherlands, 6th European Conference on Precision
Agriculture (ECPA), Wageningen Academic Publishers.
ISBN 978-90-8686-024-1

[L1]GERHARDS R., CHRISTENSEN S. (2003): Real-
time weed detection, decision making and patch
spraying in maize (zea mays l.), sugarbeet (beta vulgaris
), winter wheat (triticum aestivum |.) and winter barley
(hordeum vulgare I.). Weed Research, 43:1-8

[12]K. H. Ghazali, M. M. Mustafa, and A. Hussain, “Weed
classification for automatic weeding strategy: A
comparison of two image processing techniques,”
International Journal of Soft Computing Applications,
Vol. 2, 2008, pp. 62-68.

[13]K. H. Ghazali, M. M. Mustafa, and A. Hussain,
“Machine vision system for automatic weeding strategy
in oil palm plantation using image filtering technique,”
in Proceedings of the 3rd International Conference on
Information and Communication Technology: From
Theory to Applications, 2008, pp. 1-5.

[14]K. H. Ghazali, M. M. Mustafa, and A. Hussain,
“Machine vision system for automatic weeding strategy
using image processing technique,” American-Eurasian
Journal of Agricultural and Environmental Science,
Vol. 3, 2008, pp. 451-458.

[15]Bossu, J., C. Gee, G. Jones and F. Truchetet, 2009.
Wavelet transform to discriminate between crop and
weed in perspective agronomic images. Comput. Electr.
Agric., 65: 133-143. DOI:
10.1016/j.compag.2008.08.004

[16] Chris, P., 2012. Parasitic Weeds: A world challenge.
Weed Sci.,, 60: 269-270. DOI: 10.1614/WS-D-11-
00068.1

[171Ji, R. and L. Qi, 2011. Crop-row detection algorithm
based on random hough transformation. Mathem.
Comput. Model., 54: 1016-1020. DOl:
10.1016/j.mcm.2010.11.030

[18]Jiang, G.Q., C.J. Zhao and Y.S. Si, 2010. A machine
vision based crop rows detection for agricultural robots.
Proceedings of the International Conference on Wavelet
Analysis and Pattern Recognition, Jul. 11-14, IEEE
Xplore  Press, Qingdao, pp: 114-118. DOI:
10.1109/ICWAPR.2010.5576422

[19]Jones, G., C. Gee and F. Truchetet, 2009. Assessment of
an inter-row weed infestation rate on simulated
agronomic images. Comput. Electr. Agric., 67: 43- 50.
DOI: 10.1016/j.compag.2009.02.009

[20] Kodagoda, S. and Z. Zhang, 2010. Multiple sensor-
based weed segmentation. Proc. Instit. Mechan. Eng.,
224: 799-810.

[21]Mao, W., X. Hu and X. Zhang, 2008. Weed Detection
Based on the Optimized Segmentation Line of Crop
and Weed. In: Computer and Computing Technologies
in Agriculture, Li, D. (Ed.), Springer, ISBN-10:
0387772529, pp: 959-967.

[22] Montalvo, M., G. Pajares, J.M. Guerrero, J. Romeo and
M. Guijarro et al., 2012. Automatic detection of crop
rows in maize fields with high weeds pressure. Expert
Syst. Applic., 39: 11889-11897. DOl:
10.1016/j.eswa.2012.02.117

[23]Weis, M. and M. Sokefeld, 2010. Detection and
Identification of Weeds. 1st Edn., Springer Netherlands,
Dordrecht, pp: 119-134.

[24]Wobbecke, D., K. Meyer and D. Mortensen, 1995.
Color indices for weed identification under various soil,
residue and lighting conditions. Trans. ASAE, 38: 259-
269.

Volume 5 Issue 7, July 2017

Www.ijser.in
Licensed Under Creative Commons Attribution CC BY

Paper ID: IJSER171697

260 of 260





