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Abstract— Flower counting is used in yield estimation of a 

particular crop using precision agriculture (PA) [1]. The current 

manual counting is erroneous and time-consuming [2]. The 

counting algorithm given by Sarkate, et. al. [3] is suffering from 

overlapping problem. To fulfill this challenge, we develop an 

algorithm for computer vision-based system for automated, fast 

and precise counting of flowers.  

In developed algorithm we count yellow Gerbera flower 

captured under polyhouse. Detection and counting of flower can 

be done using HSV color space [4] and Circular Hough 

Transform (CHT) [5]. 15 images are processed and their 

simulation results shows that the counting of flowers giving 

accuracy of 95.01% using developed algorithm which is much 

better than algorithm given by Sarkate, et. al. 2013.  

The developed algorithm is also applied on Marigold flower 

captured in open field having accuracy of 94.66% and Coltsfoot 

flower which are taken from internet having accuracy of 

84.50%. 

 

Keywords—Circular Hough Transform; Computer vision; 

Counting Algorithm; Yield Prediction. 

I.  INTRODUCTION  

Floriculture is a discipline of horticulture concerned with 
the cultivation of flowers and ornamental plants for floral 
industry and for garden. Floriculture crops include 
houseplants, bedding plants, pot plants and cut flowers. Cut 
flower is used in business in which flower are usually sold in 
bunches or as bouquets with foliage. Cut flowers are used in 
drink, decoration, for making medicine, cosmetics, etc.  

Precision agriculture offers a way to automated site 
specific management application to improve economic and 
environmental sustainability. Yield prediction is an important 
step in PA using computer vision system. Yield prediction is 
done by counting of flower in the field. In manual count, 
results are erroneous due to greater amount of exhaustion of a 
continuous and repetitive work. The process is also tedious 
and time consuming. 

Sarkate, et al. [5] counted Gerbera flowers using HSV 
color space and histogram analysis. Proposed algorithm did 
not give accurate results for overlapped flowers. Harmsen et 
al. [6] did flower counting using a multi- target tracking 
algorithm that accurately identifies the relevant characteristics 
of the flower. The plant rotates in front of a camera, and a 
series of consecutive pictures are taken. Tracking algorithm 
detects, predicts, and count flowers in number of plants. 

Salvo et al. [7] predicted blueberry based on counting of 
the number of flower buds. Bud counting relates the number 

of enough fruit for the harvest and also relates weather 
variable. Dorz et al. [8] estimated tangerine yield by counting 
of tangerine flower using machine vision. Flowers are counted 
with the help of Gaussian filter and RGB color detection 
method. 

Counting algorithm is an important step in yield estimation 
so that it should be accurate and precise. If yield is 
overestimated, the money will be lost in pre-orders of ships 
and trucks and a large investment may be blocked because of 
excessive packaging. If underestimated, problem of 
insufficient packers, packing material, collectors and lack of 
time to arrange vehicles [1].  

It is the need of the hour to develop an automatic counting 
algorithm to facilitate the task and do it quickly, with greater 
accuracy and precision. In the present study we developed a 
decision support system that could generate results for 
counting of flowers and which will be useful in yield 
information and serve as base for management & planning of 
flower marketing. 

II. MATERIAL AND TOOLS 

Gerbera flower images are captured at Hauser, Tamil 
Nadu under polyhouse and Marigold images are taken from 
Rajasthan Agriculture College, Udaipur in open field using 
digital camera (Nikon 11 Megapixels). Coltsfoot flower 
images are downloaded from the internet. Figure 1 shows 
some sample test images. The distance between the camera 
and the flower is 1 to 4 meters. Images are not used directly. 
They are resized into 500X300 pixels. In the experiment 
images were processed using Dual Core processor with 2 GHz 
frequency and 2 GB RAM. Experiment was carried out on 
MATLAB R2013a. 

 

a) Gerbera flower images in polyhouse 
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b) Marigold flower images in open field 

c) Coltsfoot flower images downloaded from the internet 

 

Fig.1. Sample test images 

III. PROPOSED ALGORITHM 

For the counting algorithm the entire process is divided 

into small sections. Figure 2 gives the process flow chart, to 

be carried out for the simulation work. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Flowchart of counting algorithm 

 

 

A. Preprocessing of image 

Images were taken in sections of the polyhouse and field 
because view of entire field is strenuous to capture in 
individual image. Also image containing big area of field may 
result in blurring and thereby poor discrimination of the 
flowers. Therefore, images were taken in parts of the field and 
processed individually. Gaussian filter is used for smoothing 
and enhancement of image. Gaussian filter is an image 
processing filter whose impulse response is Gaussian function. 
It is designed to minimize rise and fall time with no overshoot. 
This property provides the minimal group delay. Gaussian 
filter enhances the input image by convolution with Gaussian 
function [9]. 

B. RGB image to HSV color image conversion 

For flower recognition in counting algorithm three 
different types of method are possible using shape, color and 
texture. HSV color space is used for flower color extraction. 
A three-dimensional representation of the HSV color space is 
a hexagon where the angular axis represents the hue shown in 
figure 3. Hue is defined as an angle of interval 0 to 2 π with 
respect to red axis. Red has an angle 0, green has 2 π/3, blue 
4 π / 3 and red again at 2 π [10]. The image is usually 
expressed in RGB color space. The transformation between 
HSV and RGB is nonlinear. The conversion from RGB to 
HSV is defined by the following expressions 

 
V = 1/3R + 1/3G + 1/3B                                                     (1) 

 

𝑆 =  𝑥2 + 𝑦2 
1

2                                    (2) 

Where x and y are 

 x = -1/sqrt(6)R - 1/sqrt(6)G + 2/sqrt(6)B                         (3) 

 y = 1/sqrt(6)R - 1/sqrt(6)G                          (4) 

 H = arctang(Y/X)                          (5) 

𝐻

=

 
 
 
 
 

 
 
 
 
𝑈𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑,                                 𝑖𝑓 𝑀𝑎𝑥 = 𝑀𝑖𝑛

60 ×
𝐺 − 𝐵

𝑀𝑎𝑥 − 𝑀𝑖𝑛
+ 0,              𝑖𝑓 𝑀𝑎𝑥 = 𝑅 𝑎𝑛𝑑 𝐺 ≥ 𝐵

60 ×
𝐺 − 𝐵

𝑀𝑎𝑥 − 𝑀𝑖𝑛
+ 360, 𝑖𝑓 𝑀𝑎𝑥 = 𝑅 𝑎𝑛𝑑 𝐺 < 𝐵

60 ×
𝐺 − 𝐵

𝑀𝑎𝑥 − 𝑀𝑖𝑛
+ 120, 𝑖𝑓 𝑀𝑎𝑥 = 𝐺

60 ×
𝐺 − 𝐵

𝑀𝑎𝑥 − 𝑀𝑖𝑛
+ 240, 𝑖𝑓 𝑀𝑎𝑥 = 𝐵

  

𝑆 =  
 0,                             𝑖𝑓 𝑀𝑎𝑥 = 0

1 −
𝑀𝑖𝑛

𝑀𝑎𝑥
,           𝑂𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒

           (6)

    

Where  

 

    𝐻 ∈  0,360   
 

𝑆,𝑉,𝑅,𝐺,𝐵 ∈  0,1   
 

Image capturing and preprocessing 

Converting RGB image to HSV 

image 

 

Histogram Analysis 

Thresholding technique 

 

Counting of circles 

 Circle fitting algorithm 

Morphological operation 

 

Start 
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Fig.3. Conical representation of HSV color model 

C. Histogram Analysis 

In computer vision applications, image histograms can be 
useful tools for finding hue value for particular color 
extraction and thresholding. The information contained in the 
graph is a representation of pixel distribution as a function of 
hue variation. Image histograms can be analyzed for peaks 
and which can be used to determine hue range. Hue range acts 
as a high and low threshold value in image segmentation. 
Figure 4 shows the Gerbera flower and figure 5 shows 
histogram of Gerbera flower in which hue range for Gerbera 
color is in between 0.13 to 0.15 approximately. In practical 
application we widen the hue range because flowers contain 
shades of color. In the similar way we can calculate the hue 
range for other flowers. 

 

Fig.4. Gerbera flower 

 

Fig.5. Histogram of Gerbera flower 

D. Thresholding Technique 

Image segmentation is a process of separating useful 
information from the background, on the basis of some 
features. The color is one of the most widely used visual 
features for segmentation. The pixel whose hue level is less 
than or greater than the threshold will be assigned to the 

background (0), else to the foreground (1) given by equation 
7. Resultant image is called binary image shown in figure 6. 

g(x, y) = 1 if f(x, y) ≥ T 

                          = 0 otherwise            
(7) 

 

 

Fig.6. Binary image 

E. Morphological Operation 

The collection of non-linear operations related to the 
geometric shape in an image is called morphological 
operations which rely only on the relative ordering of pixel 
values. Therefore these operations are especially suited to the 
processing on binary images. There are two morphological 
operations used in developed algorithm, namely hole filling 
and erosion. A hole is defined as background region 
surrounded by a connected border of foreground pixel region. 
Holes are present in binary image during the segmentation 
process they are removed using hole filling operation.  

Erosion is the process of eliminating all the boundary 
elements from an extracted flower region, leaving the region 
smaller in area by one pixel all around its perimeter. Erosion 
is useful for smoothing of edges and to remove too small area 
which acts as noise in counting of flowers [11]. 
 

F. Circle Fitting Algorithm 

Circular Hough transform (CHT) based algorithm for 

finding circles in images. This approach is used because of its 

robustness in front of noise and occlusion. 

The first step for CHT is to create an accumulator space 

or parameter space which is made up of a cell for each pixel, 

initially its value is set to 0. Here we set 3 accumulator space 

for simply understanding the method of CHT. After 

initialization of the accumulator array, the program scans the 

edge points and making circle of radius r on input image 

edge. The interesting image feature points are those that 

belong to a circle characterized by equation 2 having its 

center of coordinates (a, b) and radius r. 

 
                       (x− a) 2 + (y − b) 2 = r2                       (8) 

 

      The objective is to find out the (a, b) coordinates of the 

centers for each circle. Each point (x, y) of the circle is 

represented as a circle in Hough space of known radius r as 

shown in figure 7. The intersection point (a, b) of these 

circles in Hough space is the center of the circle in (x, y) 

space. In figure 7 only three circles are shown, but this 

process is iterative along with all the pixels that confirm the 
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circle edge. The noise is also available but it hardly coincides 

on a common center of Hough space [12]. 

 

 
Fig.7. Representation in Hough space for a circle [12] 

 

After successful detection of circles we count the number 

of circles and which are equal to the number of flowers. Fig 8 

shows test image after circle fitting algorithm. Counting 

results of all the images are combined and then we estimate 

yield for flowers. 

 

Fig.8. Image after circle fitting algorithm 

 

IV. EXPERIMENTAL RESULTS 

Developed algorithm is same as algorithm given by 
Sarkate et. al. except circle fitting algorithm. CHT is used in 
developed algorithm at last stage to solve the problem of 
overlapping. Results for counting of Gerbera flower are shown 
in table 1 showing that the overall accuracy of counting flower 
is 95.01% for developed algorithm. Accuracy can be 
calculated using following expression 

  𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦

 

 % =  
𝐴𝑙𝑔𝑜𝑟𝑖𝑡 𝑕𝑚𝑖𝑐

 

𝐶𝑜𝑢𝑛𝑡

𝑀𝑎𝑛𝑢𝑎𝑙

 

𝐶𝑜𝑢𝑛𝑡
 ∗ 100           (9)

 

 

In the similar way we can calculate the accuracy of 
counting for

 

Marigold and Coltsfoot flower. The overall 
accuracy of

 

Marigold is 94.66% and Coltsfoot flower is

 

84.50% shown in table 2 and 3.

 

The accuracy results of these 
flowers are not compared with Sarkate, et al.

 

2013 algorithm 
because they don’t have the same platform for comparison.

 

  

 

 

 

 

 

 

 

Table 1. Manual and Algorithmic results comparison of 
Gerbera flower 

Image 
No. 

Manual 
Count 

Algorithmic 
Count 

(Sarkate, 
et. al. 2013) 

Accuracy 

(%) 

Developed 
Algorithmic 

Count 

Accuracy 

(%) 

1. 7 6 85.71 7 100 

2. 9 9 100 8 88.88 

3. 7 6 85.71 7 100 

4. 5 3 60 5 100 

5. 7 6 85.71 6 85.71 

6. 13 11 84.61 12 92.30 

7. 5 4 80 5 100 

8. 9 8 88.88 9 100 

9. 6 5 83.33 6 100 

10. 6 5 83.33 5 83.33 

11. 4 3 75 4 100 

12. 10 9 90 10 100 

13. 8 6 75 6 75 

14. 7 5 71.42 7 100 

15. 6 6 100 6 100 

Overall Accuracy 83.24% 95.01% 

 

 

Fig.9. Comparision between Manual and Algorithmic count 

Table 2. Manual and developed algorithmic results comparison of 
Marigold flower 

Image 
No. 

Manual 
Count 

Developed 
Algorithmic Count 

Accuracy 

(%) 

1. 33 30 90.90 

2. 23 21 91.30 

3. 30 29 96.66 

4. 18 17 94.44 

5. 18 18 100 

Overall Accuracy is 94.66% 
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Table 3. Manual and developed algorithmic results comparison of 
Coltsfoot flower 

Image 
No. 

Manual 
Count 

Developed 
Algorithmic Count 

Accuracy 

(%) 

1. 15 13 86.66 

2. 8 6 75 

3. 13 10 76.92 

4. 13 12 92.30 

5. 12 11 91.66 

Overall Accuracy is 84.50% 

 

V. CONCLUSION 

In developed algorithm HSV color space transformation of 

RGB image provides a better segmentation. After color 

segmentation based image, circle fitting algorithms is applied 

and then counting can be done. Here we use Circular Hough 

Transform for circle fitting algorithm which is more robust 

and it solves the problem of overlapping of flowers. Results 

of both algorithm shows that developed algorithm is much 

better than Sarkate, et. al. algorithm. Accuracy results for 

open field images are approximately same compared to 

polyhouse images result. Internet images have less accuracy 

because images are compressed and not clear. 

In the developed algorithm, if the flower was covered by 

foliage more than 65% of flower region than it was difficult 

to detect and count. 
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