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Abstract— Precision agriculture always deals with the
accuracy and timely information about agriculture products.
With the rapid development of computer hardware and
software technology design a decision support system that
could generate flower yield information and serve as base
for management & planning of flower marketing. But there
are some problem arises like a color homogeneity by which
cannot be find actual color of image and overlapping of
image. In this paper discuss on some techniques and
operation for overcome this problem like color image
segmentation technique, Image segmentation, Using HSV
color space and Morphological Operations. A color space
model is designed to create, specify and visualize color
properties of an image. A color is generally specified using
three coordinates, or parameters. These parameters describe
the position of the color in the color space used. In this
paper used two most popular color space are RGB and HSV.
HSV color space decouples brightness from chromatic
component in the image by which it provide better result in
case for occlusion and overlapping.
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I INTRODUCTION

In this paper presented automatic segmentation and yield
calculation of flower based on shape analysis. presented the
theoretical background and the real implementation of an
automated computer system to introduce machine vision in
flower, fruit and vegetable processing for recollection,
cutting, packaging, classification, or fumigation tasks.
Developed a new approach that combines a thresholding
method by which precision agriculture refers to a specific
farming process to minimize the input cost of farming
whereas increase efficiency, improved quality of agricultural
products. Information is a primary requirement of precision
agriculture. The lack of support systems has been found as a
major obstacle for successful implementation of precision
agriculture. In the information age, for gathering and
distributing agricultural Information using advances in
Information and Communication Technology

The task of detecting flowers for the cutting is done
manually with human intelligence, which is time consuming
and error pron. Also accuracy result of manual recognition
and counting decreases over time [6]. The prime objective
of the study is to design an automated system that can detect
and count the gerbera flowers in the Polyhouse images, with
the help of feature extraction and recognition technique

Use of computer vision is not new to agriculture.
Crop disease detection [1][7][8]., fruit quality[9][10], flower
processing [11][12], Crop area or yield estimation [13]
[14][15] are some areas of agriculture that uses computer
vision for processing and analyzing related data. Automated
harvesting using computer vision has also been tested
successfully for the rose flower [16]Image segmentation is a
process of separating objects (foreground) from the
background, on the basic of some features. In [17], the
feature is defined as one or more quantifiable property of an

object that represents some significant characteristics of the
object.

Fig. 1: HSV Color space
The color feature is one of the most widely used
visual features in image retrieval [12]. Images characterized
by color

Il. MATERIALS AND TOOL

A. Data Gathering

For the construction of this system, firstly the images were
captured and then applying the preprocessing task as we
don’t required the date portion which already shown in the
pictures of the flower. After this, the flower definition is
odne which is carried out by the HSV space. As there are
various color spaces like RGB, HSV, YUV, etc. which
define the color of the flower. The color of the flower
represents the main factor or we can say the main
phenomenon of counting the number of flower as the field
consisting of different colors of flower and if this factor is
being neglected then it might cause false result.
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B. Flower Definition
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. An HSV image | can be
represented as set of pixels Pi each having Hue, Saturation
and view features.
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I1l. METHODOLOGY

The system consists of four major components such as
image acquisition, image pre-processing, image recognition,
and output image in order to perform color detection and
counting tangerine flowers

® .

O
QY

Fig. 3: System overview architecture

During image acquisition, brightness, contrast,
shutter speed, and aperture of the camera were kept constant
most of the time during imaging. Under backlighting
conditions, the image has to be captured in a controlled
environment. The controlled environment is a situation
where the end user controls the picture background, the
distance between a camera and an object, and a light source
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Fig. 4: Process flow chart for development algorithm

A. Image Acquisition

The experiment of counting algorithm and yield estimation
requires a number of images taken from the field. Images
were captured by digital camara. The distance between the
camera and flower is upto 1to 4 meters. Images were taken
in parts of the field and processed individually .Original
images were not used directly.

IMAGES AND ’ FLOWER YIELD NUMBER

COLOR OF * PREDICTION —* COUNTOF

FLOWER SYSTEM THE FLOWER
Input Output

Fig. 5: Block Diagram of System

In current study, the prime objective is to extract
with pink, yellow and red color flowers from the field
images capture in the polyhouse. 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 uing histogram.

B. Preprocessing of Image:

Most images are affected to some degree by noise and they
are unexplained variation in image data. Image analysis
provide better result if the noise can be filtered out. In the
experiment we applied three type of filter which was
Gussian filter, average filter and circular filter. We analyzed
the result from different filter and observation.

Gaussian filter is used for smothing and
enhancement of image .Gaussian filter is an image
processing filter whose impulse response is gaussion
function It is designed to minimize rise and fall time with no
overshoot. Gaussion filter enhance the input image by
convolution with Gaussian function

In developing algorithm, for filtering purpose we
had invoked filtering operation in MATLAB

H=fspecial(‘gaussian’,hsize,sigma);

Gaussian low pass filter with rotational symmetry

of kernal size(hsize) and standard deviation sigma(positive).

C. HSV Color Space Model

For flower recognition in counting algorithm three different
type of method are possible using shape, color and using
texture. For developing algorithm we use combination of
color and shape analysis using HSV color model because it
provide better result in case for occlusion and overlapping
and HSV is also close to the human perception.

Using HSV color space and histogram analysis,
flower color definition is done. HSV is a model that makes
use of three terms — HUE, SATURATION and VALUE.
Hue refers to the purity of color without any tint or shade.
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Saturation signifies the intensity of a color that contain
amount of gray in the color and Value refers the brightness
or lightness which describes how the dark a color is.
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Fig. 7: Single-Hexcone Model of Color Space

Separation of flower from field image is done by
using image segmentation using threshold technique where
HSV color space is consider to be a major role in object
extraction. Pixel class of flower is used to determine H-
component i.e. (Histogram). Segmentation of flower is done
by L*a*b color. The advantage of using L*a*b space in
image segmentation is that the color which are similar are
differentiate each other in an image.

The flower section is represented or by setting to 1-
white all pixels and rest background section to 0-black.
Then we get a binary image.

G(xy)= 0 F(xy)<T
1 Fxy)>=T

To find the hue angle r, g, b € [0,1] and h € [0,

360] for HSV space, compute:
0
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_ max —min __ max — min H 1
§= max+min 2t ! if I < 2
max —min  _ Imax —min . 1
2—(max +min) -3 if | > 2

D. Histrogram Analysis

HSV image has three component hue, saturation and value.
A hue image histrogram act as a graphical representation of
the hue distribution in an image. In a flower images, it plots
the number of pixel for each hue.
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Fig. 8: Hue Histogram

On analysing the Hue histogram, there is no fixed
value of Hue for the image. Thus we have considered the
Hue range as described in the table given below for the color
of flower images to define the pixel class.

Color of flower Hue range
Red <0.06 or 0.9>
Pink <0.15 or 0.8>
Yellow >0.16 and <0.19

Table 1: Threshold value for H

Fig. 8: Segmentation result

E. Morphology Operation

The collection of non —linear operation related to geometric
shape or morphlogy of features in an image are called
morphlogical operation which rely only in the relative
ordering of pixel values and not on their numerical values.
There are two morphological operations namely hole filling
and erosion which are used in developed algorithm.

The two principal morphological operations are
dilation and erosion [1]. Dilation allows objects to expand,
thus potentially filling in small holes and connecting disjoint
objects. Erosion shrinks objects by etching away (eroding)
their boundaries. These operations can be customized for an
application by the proper selection of the structuring
element, which determines exactly how the objects will be
dilated or eroded.

IV. EXPERIMENTAL RESULT

The designed Matlab system has produced the desired
results. Total images, containing flowers with Pink, Red and
yellow colors, were tested in the system. The detection
precision was 100% for all the color flowers. In case of
counting the flowers, the system accuracy was 100% for
Red and Yellow flowers.
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Fig. 9: Experiment Result
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V. CONCLUSION

In this research, the system has able to fulfill the research
objective by detecting and counting the flowers from
polyhouse 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.

VI. FUTURE WORK

Present study suffers from some on field conditions. In
further study these issues need to be addressed. Also,
advanced techniques like soft computing will improve early
yield predictions with precision.
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