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Abstract: This paper presents an image analysis algorithm to detect and count red flowers in a field with uneven illumination
conditions, complex growth conditions and different flower sizes. The algorithm is designed for yield estimation. Detecting the
flowers can provide useful information for the farmer, such as the number of flowers in a row, and the number of flowers that
were pollinated since the last visit to the row. The developed algorithm is designed to handle the real-world difficulties in farming
which include varying lighting conditions, shadowing, and occlusion. The algorithm identifies flowers using an adaptive global
threshold, segmentation over the HSV color space, and morphological cues. The adaptive threshold divides the images into
darker and lighter images. Then, segmentation on the hue, saturation and volume is performed accordingly, and classification is
done according to size and location of the flowers. 6 images of flowers were taken using different cameras. The images were
acquired from multiple angles and distances and were sampled manually at various periods along the day to obtain varying
lighting conditions. Precision, recall and their derived F1 score were calculated. Results indicate better performance for the view
angle facing the flowers than any other angle. Acquiring images in the afternoon resulted with the best precision and recall
results. Applying a global adaptive threshold improved the median F1 score by 3%. Results showed no difference between the
two cameras used. Using hue values of 0.12-0.18 in the segmentation process provided the best results in precision and recall,
and the best F1 score. The precision and recall average for all the images when using these values was 74% and 75%
respectively with an F1 score of 0.73. Further analysis showed a 5% increase in precision and recall when analyzing images
acquired in the afternoon and from the front viewpoint.

Keywords: Morphological Technique, Computer vision, Image processing, Flower detection, Agricultural engineering.

I.  INTRODUCTION

Detecting objects using computer vision in field conditions is a key requirement for automating and improving many tasks in
agriculture. Harvest of fruits and vegetables, pest control, pollination and yield estimation are only some of these potential tasks.
However, without accurate and fast detection, these tasks could not compete with human labor. In recent years many researches
have been dealing with the challenging task with limited success, mainly because of the diverse and complex agricultural
environment. Detecting the flowers using computer vision is a complex task, and despite the progress in computer vision and image
processing technologies, applications for agricultural use in the field have been scarce. As we know that with increasing in the
development of different hardware and software technologies many researches are take place in different countries. Image
processing is playing a important role in agricultural research as image processing have key features that define the ability to make
approaches and a quick prototype solutions which decrease the cost and time. In these techniques processing numerical images by
means of an arithmetical processor. An arithmetical image is composed of a finite amount of characteristics, each of which has a
specific place and value. These elements are referred as picture elements, image elements, pels and pixels. Thus, in agricultural we
need such technology that always deals with time consuming function and give the accurate information on time about agriculture
related work. Unusual to manual observation, now different approaches are used to solve the agriculture related problem in yield
estimation. Computer vision application are used in recent researches using case studies to get knowledge, | get to concluded also
that to solve resolve the issues of yield prediction color segmentation play its part. Thus, my literature survey firstly creates an
automating system or can say the decision support system that could generate the yield prediction info that helps in formulating the
planning and management of flower marketing. The method used for creating this system is image processing which deal with the
preservation of flower of color by the help of circular Hough transform and morphological technique. In this demonstration, | have
work upon the offline images taken from the field at arbitrary time. The complexity of image is high due to different size, shape,
noise which crate a difficulty for identifying the optimize result.

The overall objective of the study was to develop a robust algorithm to correctly detect red flowers in variant conditions. Specific
objectives were to:
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1) Develop an adaptive thresholding technique which will be able to deal with variable illumination conditions.
2) Use color information from the image in order to perform segmentation according to lighting conditions.
3) Detect flowers in given images with low false positives and high accuracy. Ease of Use

Il. METERIALS AND METHODS

A. Image Acquisition

The experiment of detecting flowers is carried out on the sample images taken of the flower from the field. View of entire field is
difficult to capture in single image. Also, image containing big area of field may result in blurring and thereby poor discrimination
of the flowers. Therefore, images are taken in parts of the field, processed individually and finally result is combined.

2

N l:- = " .
Figl. Sample image

B. Database
The image processing and analysis is performed using MATLAB 15 a software with image processing toolbox after that,to get the

accuracy and consistence in the result, the images were preprocessed using image cropping, filtering etc. Filter operation reduced
the noise present in the images. Every image that is taken on the field in natural conditions is get polluted with noise. The noise may
occur due to high or dull lights, shaking of camera etc. such images with errors affect the result of the experiments such as false
negative or false positive detection of flowers. The images are taken on the field and with the help of digital camera along with date
of image capture. Also, the color of the date portion was close to that of the flowers in the images. While segmenting the flower
objects, date portion also get extracted as flower objects, generating error in the output. Therefore the date portion is removed by
manual cropping, blurring etc.

Fig. 2 Examples of tagged image

C. Algorithm
The computer vision algorithm was developed with MATLAB 2015a using its image processing and computer vision toolboxes. Its

main procedure is depicted in Fig. 4. First, lighting conditions are calculated and the RGB image is transformed to the HSV color
space. Second, the image is segmented into foreground and background using color cues according to lighting conditions, and third,
a simple classification is performed on the segmented foreground as to what is flower and what is not according to size and location
in the image. The algorithm inputs an RGB image and outputs a list of detected flowers, each described by a connected component
and its X and Y location in the image, displayed as a binary image. In the development of each part of the algorithm feasibility of
real time was taken into consideration.
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The flowchart of the process is as follows
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Figure 3. Flow chart

D. Image Analysis
In current study, the prime objective is to extract with red color flowers from the field images. Every flower has its own color. To

extract these flowers, the color values need to be known. In the study, petal color is used to separate them from the background.
From the literature review, HSV color space is considered for the object extraction. To extract the flower objects, the pixel class that
represents the flower objects is determined using histogram.

E. Flowers Extraction
Identification and separation of flowers from the field images is performed with the help of image segmentation using thresholding

technique.

Thresholding consists of segmenting an image into two or more regions: object regions and a background region. For any gray scale
image, the segmentation process is represented as Basically, this process works by setting to 1-white all pixels that cross the gray-
level limit, called the threshold, and setting rest of the pixels in the image to 0-black (1). The resulting image is referred to as a
binary image.

The threshold can be chosen manually or by using automated techniques. Manual threshold selection is normally done by trial and
error, using a histogram as a guide. In our study, we have selected thresholds by analyzing the HSV histogram of flower images.
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I1. IMPLEMENTATION

The entire process of flower detection and extraction involve various steps. In order to detect the flower region, threshold value is
determined. From the histograms of various red flower images threshold value is determined. Flower segmentation is then
performed. The flower region features are extracted and recognized from the binary image. A GUI application is designed to
combine individual operations using GUIDE facility provided by Matlab 15a.
These are the following steps to get the result
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Figure 4. Starting window
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Figure 5. Color preserved Image
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Figure 6. Hue Image
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Figure 8. Extracted feature of flower image

IV. RESULTS
The designed Matlab system has produced the desired results. Total 6 images, containing flowers Red colors were tested in the
system. In case of counting the flowers, the system accuracy was varying in different condition for Red flowers. The overall
accuracy of the system found to be 87.03%. The counting results got contaminated majorly due to overlapping of flowers.
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Figure 9. Marked flowers for counting
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Figure 10. Result as count
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Accuracy can be calculated using following expression

Algo count
Accuracy(%) = Yy— ( *100
Manual Count

Image no | Manual count Algo count | Accuracy(%)

1 17 15 88.23

2 13 11 84.61

3 1 1 100

4 20 16 80

5 16 13 81.25

6 59 52 88.13
Overall accuracy is 87.03%

V. CONCLUSION
Images taken in the afternoon from an angle facing the plants provided better results in precision and recall than any other angle.
Optimal hue values for detecting the red and yellow flowers were found as well. In this research, the system has able to fulfill the
research objective by detecting and counting the flowers from images. The study has once again proved that computer vision can be
effectively used in yield prediction. Somewhere result was affected by on field conditions. The errors in result are because of some
basic limitations like illumination, overlapping etc.

VI. FUTURE WORK

Clearly the objective | have proposed had proved its result but at some places there is limitation due to the problems faced in the
preprocessing of images. The images might have contained some noise problem, overlapping of flower and also the lack of some
texture recognition problem, etc. So this sort of problem which have faced can be removed by taking the new approaches and
applying the technique to the best. There can be use of an attempt in the future to make it as better as the desired result produced
with precision. By the use of the different other approaches and methods like image segmentation methods, filtering methods,
texture recognition methods etc we will usually prove this objective in the future as the better result and some issues must needed to
be solved in the nearer future.
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