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ABSTRACT

The objective of our research is to identifythe low growing zone in agricultural land. The agricultural land under study is of the citrus food productive land. In this
work, we have collected theimage dataset of an orange farm, corresponding to the various stages of its growth and representing plant growth in the form of the
height of the plants. On this image dataset, various image processing algorithms are applied. Otsu’s thresholding and segmentation arecarried out. Further, on the
resulting images, the masking technique is applied and finally, the low growingzone is identified in agricultural land. The experimental images show that Otsu’s
Method is effective in segmenting the images and identifying the low growing region.
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1. Introduction

Image Processing is a computer-based technology,which accomplishes the interpretation, processing, and manipulation of visual data. It plays a major
role in ourdaily life, as well as in fields of science and technology, with applications such as robotics, remotesensing, medical diagnosis etc. Image
segmentation isthe process of dividing a digital image into multiple segments (sets of pixels, also known as image objects). Segmentation is the process
to simplify the depiction of an image into something more meaningfuland easier to analyze. More accurately, image segmentation is the process of
assigning a label to every pixel in an image such that pixels with a similarlabel share certain aspects. In digital image processing,thresholding is the
easiest way of segmenting images. In this, the value of the threshold is set as constant. If the intensity of a pixel i s less than the threshold value,then the
pixel is replaced by a black pixel, else if the intensity of a pixel is more than the threshold value, then the pixel is replaced by a white pixel. Generally,
we use thresholding as a way of selecting our domain of interest in an image while ignoring the parts that arenot relevant to our image. In thresholding,
we converta RGB or grayscale image into a binary image. In simplest thresholding method, if the image inten,sity/i,j is less than some fixed constant,
called Threshold (T) (that is, Ii,j< T), then each pixel in an image is replaced with a black pixel or if the image intensity is greater than that constant
then the pixel is replaced by a white pixel. Deciding a proper value of threshold plays a vital role in segmentation. For example, if we set the value of
the threshold too high,some principal regions (plant pixels) may be merged with other regions (background pixels) which leads tounder-segmentation,
while if the value of the thresholdis set too low, it may lead to over-segmentation.

Our research can be beneficial in the following ways:

1. Land with and without greenery after specificduration of intervals can lead to certain conclusions pertaining to plant health, soil status,
watering etc.

2. Barren land/ land without greenery will be properly used for some other cultivation as per the soilquality and conditions.
3. Farmers can earn extra income by using this unplanted land.

Overall, the farmers will be economically sound after identifying low growing zone in the complete agricultural land they possess.

2. Literature Survey

Urban sprawl detection and its analysis were doneusing the unsupervised classification of high- resolution image data and segmentation on remotely
sensed images[1]. Rule based algorithms for SAR image data is used to measure growth, yield and damage caused on rice crops[2]. Drone remote
sensingis carried out for forestry research and practices[3] andUse of Drones was used to survey forests, map canopy gaps and measure forest canopy
height.
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Classification of Paddy crop age detection is done through Ariel Photograph Drone Devices using Support Vector Machine and histogram methods[5].
Rice crop monitoring using multirotor UAV and RGBdigitalcamera[6]and Rice Farming Age Detection Using Drone based SVM Histogram Image
Classification[7]rice crop monitoring was done using SVM and AgisoftPhotoscan software.

Image Processing to Transform Agricultural Scenario is discussed [8] and the objective of a Surveyof Image Processing Techniques for Plant
Extraction and Segmentation in Field is elaborated. Colour Detection and Colour Index-Based Approaches were used for image processing of
agricultural land respectively. In the Colour index evaluation method for plant segmentation from a soil background, a range of 13 RGB and hue-based
colour indices were evaluated for their potential to segment wheat seedlings from a red loamy-sand soil background.[10]

In Greenness ldentification Based On HSV Decision Tree, the HSV decision tree-based method for greenness identification was used to distinguish
thegreen crop from its background[11]. The methodology is used how to identify a number of optimal drone flight variables that should be adopted
when measuring tree height the algorithm used SFM and the tool used is python[12] IOT based drones andits usage, as it is a viable solution to
overcome variousobstacles that traditional machinery cannot do and wecan conclude that drones or UAVs will be of immensehelp in the field of
agriculture [13]

Green Red Vegetation Index (GRVI) is used to study the gaps in sugarcane plantations with UAV images and improvement on the estimates of
sugarcane production is discussed[14]. Estimation of crop plant density at early mixed growth stages is doneby taking images from the drone and
performing the OBIA algorithm for safflower detection, Imageprocessing(matching), Plant count estimation accuracy Kant)[15] Plant Types are
identified by taking images with the drone by isolating thevegetation in the image, selecting the desired plants from the set, and estimating the area
occupied by this plant using texture analysis and by using Machine Learning Algorithms. [16].

3. Study Area and Experimental Setup

The study area chosen for our research as shown in figure 1 is located in Katol taluka of district Nagpur of Maharashtra State, India. It is located at
21°11'07.1"N latitude and 78°35'32.7"E longitude. The farm on which the research has been conducted is of orange plantation. The total area of the
farm is 30 acres, but the area selected for our research is of 5 acres. The distance between two orange plants is of 18 feet. The soil used for orange
plantation is black soil.

The plant images that are used we captured from iPhone 11. The first stage images were taken in the year 2019 and the further stage crop images were
taken till 2020.

4. Methodology

For this study, the algorithms are developed using Python (Juypter Notebook) software and statistic is generated using image dataset from the year 2018
to 2020. Thus, the data of different periods starting from July 2018 till September 2020 is analysed. Input image data is captured with iPhone 11 and the
data is of RGB type. The complete data set is converted into grayscale images. After that, in order to identify the plant region and the barren land,
thresholding is carried out. After thresholding is donesegmentation is carried out and the low growing zoneis identified.

4.1. Image Dataset and its Conversion from RGB images to Grayscale

Fig. 1 - (a) Stage 1; (b) Stage 2; (c) Stage 3; (d) Stage 4
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The various figures indicated above are captured and used for study. The images are of RGB type. When converting an image from RGB to grayscale,
the RGBvalues are taken for each pixel and made as a single value output reflecting the brightness of that pixel. rgh2gray (RGB) is the syntax used to
convert the true color image to the grayscale image by eliminating thehue and saturation details while preserving theluminance.

Otsu’s Thresholding

Otsu’s method is a greatly used thresholding technique. It was proposed by Nobuyuki Otsu in 1979.The aim is to find threshold value where sum
offoreground and background is minimum. This methodworks on image histogram and segmenting the object.This technique gives accurate results for
bimodal and agricultural images. The histogram consists of two clearly visible peaks, which depicts different ranges ofintensity values. The idea is to
divide the image histogram into two groups defined as an output of minimization of weighted variance of these classes.

There are two ways of finding threshold value: firstmethod is by minimizing within class variance:

a2 (t) =w (t)o2(t) + w (t)a2(t) ... ... .. (1)

Second method is by maximizing between class variance:

) = wl(t)w2(t)[ul(t) — u2())2....... ?2)

In this study, Otsu’s Thresholding method is used to find the threshold value, which is further used in thesegmentation process.

Threshold value is obtained with algorithm 1.
Algorithm 1:

1. Import the libraries and process the image byfiltering it using a 5x5 Gaussian kernel.

2. Obtain image histogram and normalized histogramand save in Q.

3. Create an array of intervals to display in the histogram. Set the range of the array less than infinity.
4. Initialize the value of threshold as -1.

5. For range (1,256); find probabilities, the sum of classes and weights.

6. Define the lower range of the sum of classes. 7.Using probabilities, the sum of classes and weights find mean and variances. 8.Calculate the
minimization function.

9. Find Otsu’s threshold value with the OpenCV function.

10. Print the value of the threshold.
Segmentation:

In this study, algorithm2 is used to segment the gray scaled images obtained into two regions: plant pixels and soil pixels using the threshold value
found from Otsu’s thresholding method. The complete image is segmented into two regions based on the Otsu threshold value and this algorithm 2 is as
follows.

Algorithm 2:

1.Import libraries and read the grayscale image.

2.Take the shape of image and save in three variables: m, n, o.

3.Find the maximum value of gray level.

4.Take the threshold value and save in T.

5. Initialize an array of zeros and take range of m, nand o in i, j and k respectively.

6. If the range (i,j and k) is less than threshold value, then image pixels will be replaced with black pixels. 7.If the range (i,j and K) is greater than
threshold value, then image pixels will be replaced with white pixels.

3. Segmentation Results:
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Fig 2: Segmented Output of Input Images. (a) Stage 1; (b) Stage 2; (3) Stage 3; (d) Stage 4

In order to find out the low growing zone in an agricultural land, the area calculation is required to be carried out. The essential requirement in this
approach is to find out the co-ordinates of the farm images which will further lead to area calculation. The algorithm used to find coordinates of low
growing zone is elaborated in algorithm3.

Algorithm 3:

1. Import the image and display the image using the cv2 library function.

2. Call the set Mouse Callback () function and pass the image window and the user-defined function as parameters.
3. The left mouse click are checked in the user defined function using cv2 library function.

4. The coordinates are displayed on the Shell and on created window.

5. The right mouse clicks are checked in a similar fashion.

6. The cv2.waitKey(0) and the cv2.destroyAllWindows() are used to close or terminate the window.
4. Low growing region calculation:

After finding the coordinates, the low growing regionis computed using shoelace formula as given here with and applying algorithm 4.

Area=13""x-y +xy _sn1, y-xy|
o i=1i i+1 ni i=1 +11i 1n

Algorithm 4:

1. Put coordinates of polygon in X and Y and define length of X in variable n.
2. Define class as polygon area and pass X, Y,n.
3. Initialize value of area as 0.0 and take variable j and put j=n —1.

4. For i in range (0,n), find the area of polygon using Shoelace Formula. Return and print absolute value of area in output.

5. Result

In this study, we have used thresholding which is a part of image segmentation on agricultural land images to identify the low growing region. We have
done thresholding by converting original images into grayscale images and did the same thing by extracting R, G, B planes.

The stage wise experimentation on the agricultural land images producing citrus fruits concludes that, in identifying the barren land the segmentation
needs to be carried out. Original land RGB images converted into grayscale image can yield more precise and clear output followed by output of
images extracted from red plane which intern were better than the green plane output images. The blue plane did not give satisfactory output.
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Fig. 3. (a), (b), (c) and (d) The highlighted portion in the above four images show the low growing patch on the segmented images of the farm.

6. Discussion and Area Calculations

The total area of the farm is 30 acres. However, the area of the orange farm, upon which we have done our experimentation is 5 acres, which roughly
comes to be217800 sq feet. According to the owner of the farm, there are indeed two main patches of land where either the plants didn’t grow or the
soil is infertile. The patches of land are roughly 1000 sq feet and 500 sq feet in area. When verified with the results that we got after segmentation, the
owner indeed confirmed that they were the same patches of land.

According to the area calculated by us using Shoelace formula from the images, the total area found was 50000 sq units. The area of the bigger patch
towards the lower right side comes out to be 600 sq units, while the area of smaller patch towards the left side is 200 sq units.

The ratio found between the areas of the bigger patch and smaller patch comes to be 2 and 2.5 respectively. This difference is due to difference of angle
at which the images were taken. Taking into account the angle, we can say that the area found by Shoelace formula and the original area comes out to
be approximately same.

7. Conclusion

In this work, firstly we have done the literature survey related to agricultural land, and the algorithms are enlisted for the various works done so far. For
low growing zone identification, the block schematic is finalised from this literature survey. Then we have collected the image dataset, which is divided
into four stages depending on the height of the orange plants. On these images we have applied the algorithms, which were based on thresholding and
segmentation and extraction of planes. Firstly, we found the threshold value of the images by using Otsu’s Thresholding method. The segmentation was
performed and finally low growing zone in the images were identified. dentified the low growing zone using the masking technique. The
experimentation results oflow growing zone are verified with the actual area (dimensions) of the farm. Further it is concluded that, images converted
into grayscale gave more precise andclear output than the output of images extracted from red plane which intern were better than the green plane
output images. Lastly the extracted images from blue colour plane did not give satisfactory output.

8. References

[1] Sonde, P., Balamwar, S., &Ochawar, R. (2019). Urban sprawl detection and analysis using unsupervised classification of high resolution image data
of Jawaharlal Nehru Port Trust area in India. Remote Sensing Applications: Society and Environment, 17, 1-9.
https://doi.org/10.1016/j.rsase.2019.100282

[2] Sylvester, G.(2018). E-agriculture in action: Drones for agriculture, Food and Agriculture Organization of the United Nations and International
Telecommunication Union, 1 — 126. http://www.fao.org/documents/card/en/c/I8494EN/

[3] Tang, L., & Shao, G. (2015). Drone remote sensing for forestry research and practices. Journal of Forestry Research, 26(4), 791-797.
https://doi.org/10.1007/s11676-015-0088-y

[4] Tiberiu Paul Banu, Gheorghe Florian Borlea, & Constantin Banu. (2016). The Use of Drones in Forestry. Journal of Environmental Science and
Engineering B, 5(11), 559-562. https://doi.org/10.17265/2162-5263/2016.11.007

[5] THROUGH AERIAL PHOTOGRAPH DRONEDEVICES USING SUPPORT VECTOR MACHINE AND HISTOGRAM METHODS,

CASE STUDY OF MERAUKEREGENCY. International Journal of Mechanical Engineering and Technology (IJMET), 10(3), 1850 — 1859.
http://www.iaeme.com/ijmet/issues.asp?JType=IIMET&VType=1 0&IType=3



International Journal of Research Publication and Reviews, Vol 3, no 12, pp 1751-1756 December 20221756

[6] Norasma, C. Y. N., Abu Sari, M. Y., Fadzilah, M. A., Ismail, M. R., Omar, M. H., Zulkarami, B., Hassim, Y. M. M., &Tarmidi, Z. (2018). Rice
crop monitoring using multirotor UAV and RGB digital camera at early stage of growth. IOP Conference Series: Earth and Environmental Science,
169, 1-7. https://doi.org/10.1088/1755-1315/169/1/012095

[7] Marsujitullah, Zainuddin, Z., Manjang, S., & Wijaya, A. S. (2019). Rice Farming Age Detection Use Drone Based on SVM Histogram Image
Classification. Journal of Physics: Conference Series, 1198(9), 1-7. https://doi.org/10.1088/1742- 6596/1198/9/092001

[8] Konam S., Yadav R., Rao N. (2014). Image ProcessingTo Transform Agricultural Scenario. International JournalofAdvanced Trends in Computer
Science and Engineering, 3(1), 81 —84. https://www.researchgate.net/publication/274009555_Image_Proce ssing_To_Transform_Agricultural_Scenario

[9] Hamuda, E., Glavin, M., & Jones, E. (2016). A survey ofimage processing techniques for plant extraction and segmentation in the field. Computers
and Electronics in Agriculture, 125, 184— 199. https://doi.org/10.1016/j.compag.2016.04.024

[10] M. R. Golzarian, M.-K. Lee, & J. M. A. Desbiolles. (2012). Evaluation of Color Indices for Improved Segmentation of Plant Images. Transactions
of the ASABE, 55(1), 261-273. https://doi.org/10.13031/2013.41236

[11] Yang, W., Wang, S., Zhao, X., Zhang, J., & Feng, J. (2015). Greenness identification based on HSV decision tree. Information Processing in
Agriculture, 2(3-4), 149-160. https://doi.org/10.1016/j.inpa.2015.07.003Montibeller B., Ferraz da Silveira H. L., Sanches I. D., Koérting T. S., Fonseca
L. M., Cruz deAragdOL. E., Araujo Picoli M. C., Duft D. G. (2017). Identificationof gaps in sugarcane plantations using UAV images.
SimpésioBrasileiro de SensoriamentoRemoto, 1169 — 1176. https://proceedings.science/sbsr/papers/identification-of-gaps-in- sugarcane-plantations-
using-uav-images?lang=en

[12] Tu, Y.-H., Phinn, S., Johansen, K., Robson, A., & Wu, D.(2020). Optimising drone flight planning for measuring horticultural tree crop structure.
ISPRS Journal of Photogrammetryand Remote  Sensing, 160, 83-96. https://doi.org/10.1016/j.isprsjprs.2019.12.006

[13] IOT-Based Drone for Improvement of Crop Quality in Agricultural Field. (2018). 2018 IEEE 8th Annual Computing and Communication
Workshop and Conference (CCWC), 1-4. https://doi.org/10.1109/CCWC.2018.8301662

[14] Identification of gaps in sugarcane plantations usingUAVimages. (2017).-,1-8. https://www.researchgate.net/publication/318215770_Identification
_of_gaps_in_sugarcane_plantations_using_UAV_images

[15] Koh, J. C. O., Hayden, M., Daetwyler, H., & Kant, S. (2019). Estimation of crop plant density at early mixed growth stages using UAV imagery.
Plant Methods, 15(1).https://doi.org/10.1186/s13007-019-0449-1

[16] KataeB, Muxaun&Kataev, Mikhail &JlamonoBa, Mapus&Dadonova, Maria. (2019). Identification of Plant Types byRGB Image Received from
UAV by Textural Analysis. 182-184. 10.30987/graphicon-2019-2-182-184.



