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ABSTRACT:  

 
Agriculture is main occupation of Indian people. In agriculture field, the difficulty of 
detection and counting the number of on trees fruits plays a crucial role in fruit orchids. 
Manually counting of fruits has been carried out but it takes lot of time and requires more 
labor. Fruit images is acquire by a charged coupled devices (CCD) and then background of 
each image will remove by using various algorithm for separating the fruit area from input 
image. Fruits has counted based on centroid of the fruit. Machine vision based method is use 
for sorting of fruits by guessing maturity level and aim to switch labor sorting system. This 
system includes preprocessing of images, extraction of features and classification of fruit 
using machine-learning algorithms. This paper presents computer vision and machine 
learning techniques for on tree fruit detection, counting and sorting. 
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[1] INTRODUCTION 

         Object Recognition implements pattern recognition of different objects. Pattern 

recognition builds up from different areas such as statistics and machine learning. To achieve 

good object detection, classification and recognition, different machine learning algorithms and 

object’s feature extraction algorithms are used. While using machine-learning algorithms, it is 

not a guarantee that every algorithm gives accurate result. The achievement of accuracy can be 

different for different algorithms. Hence, we need to select the (best) algorithm with the highest 
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classification and prediction accuracy. Also, while training the system, proper learning rate also 

plays a vital role. For fruit classification and detection this project implements a portion of 

computer vision and object recognition with machine learning model. The fast development of 

image processing, computer vision and object recognition, development in computer 

technology provides the possibility of fruit classification through computer vision. In latest 

years, fruit identification using computer vision is being applied in agriculture sector, education 

sector. 

A. COMPUTER VISION TECHNIQUES IN HORTICULTURE 

Computer vision, a new technology to acquire and analyze an image of a actual environment 

by processers to control machines and process it. That includes capture, treating and examining 

images to enable the objective and non-damaging valuation of pictorial quality representatives 

in horticulture and fruit products. Image analysis comprise procedures like image acquirement, 

image pre-processing and image understanding is important to quantification and organization 

of images and objects of interest inside images. Images are capture with a digital camera. A 

first step in the harvesting of fruits is arranging and rating of gathered fruits. Generally, human 

senses are working to collect and grade and find that human observation can easily be misled. It 

is very necessary to know the prospects of accepting faster systems, which will take less time 

and more correct in arranging and rating of fruits. Automatic computer vision method is reliable 

method for sort and grade of fruits. This paper presents the improvement of computer vision in 

the horticulture sector. Cheap, higher speed and correct counting and sorting would be realized 

using computer vision technique.  

B.  NEED OF IMAGE PROCESSING IN HORTICULTURE 

For detection of fruits on tree image of tree should have to be taken by using charge coupled 

devices (CCD) camera. Images are taken as input and to detect fruits on tree image 

preprocessing, removal of noise, image enhancement feature extraction, feature selection and 

classification has to be done by applying machine learning algorithms. Once the image is in 

good condition and readable to machine, the features extraction processes could be used to 

acquire useful content from the image. Image processing use to extract, recognize, and sum 

total target fruits, based on shape, color and features. Techniques that may offer many options 

in results and accuracy are Neural Network and Support Vector machines (SVM) [4]. Many 

times contractors, farmer’s advice may not be affordable also the accessibility of expert and 

labor services may take more time to count fruits. Image processing along with accessibility of 

communication network will change the situation of getting the skilled advice within minimum 

time and at it is affordable in cost. 

[2] LITERATURE SURVEY 

Inkyu Sa et al. [1] presents a new approach for fruit identification using deep convolutional 

neural network. Fruit detection system has been trained with a many number of images using a 

Deep Convolutional Neural Networks (DCNN) and rapid training was done about 2 hours  on a 

GPU named as K40. Fruit identification from image was acquired from two models :Near-

Infrared (NIR) and color RGB Faster Region-based CNN uses color RGB images to perform 

general object detection. They perform supervised machine learning algorithms that teach a 

model of object interest. They had perform fine-tuning of the VGG16 network which was 

depend on the pre-trained ImageNet model. 

To detect defected apple fruits A. Raihana et al. [2] uses AFDGA-Apple Fruit Detection, 

Grading and Analyzation techniques. Modify Watershed Segmentation was  used to segment 
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the defection and analyze the fruits using Gray Level Co-occurrence Matrix based feature 

extraction method, and finally classify the images by support vector machine (SVM) in terms of 

the its features. Textural, statistics and some geometrical features has utilized to classify the 

apple fruits and grade it. Mean, Variance and a portion of the shape features [area, perimeter] 

has taken for FPGA examination. Simulation results obtained from MATLAB and VLSI had 

compared for performance evaluation. 

M. Bulanon et al. [3] presents algorithm to automatic  recognize the fruits for a machine based 

vision system that teaches a robotic harvesting. Fuji apple fruit images which was increased by 

using the red color threshold. Results explain that apple fruit had the greatest red color 

threshold within the object in the image. The histogram was obtained by the increased image 

had a bimodal distribution for the object as a fruit portion and the background such as leaves 

and branches portion. Maximum grey level threshold of the red color difference between the 

fruit, leaves and branches was determined by the maximum threshold value. 

Shiv Ram Dubey et al. [4] presents another imperfection division of natural products in light of 

shading highlights by help of K-implies grouping unsupervised calculation. Shading pictures of 

natural products were utilized for deformity division. Deformity division was done essentially 

in two stages. To start with, the pixels of picture are grouped in view of their shading and 

spatial highlights, where the bunching procedure was expert. At that point the bunched squares 

were converged to a particular number of areas. By the two stage method, it was conceivable to 

build the computational proficiency and maintaining a strategic distance from highlight 

extraction of for each pixel in the picture of apple organic products. K-implies was utilized to 

decide the characteristic groupings of pixels exhibit in a picture. K-implies technique was an 

unsupervised grouping strategy that order the information tree picture information objects into 

numerous classes based on their inalienable separation from each other. 

V.Leemans et al. [5] presents a method depend on available color information was proposed to 

identify injury on ‘Golden Delicious’ apples. Step includes  a color model based on the changes 

of the defined color was given. To segment the injur , each pixel of fruit apple image was check 

and compare with the reference model. If the color  pixel matches, it was considered as related 

to required image, otherwise it was a defected apple fruit.  

 [3] ARCHITECTURE FOR FRUIT DETECTION SYSTEM 

 

Fig 1: Flow diagram for fruit detection 

 [3.1] EXPERIMENTAL SETUP: 

On tree fruit images has taken from open datatset available online [17] which includes images 

of fruits like apple ,mango,orange. Images are acquire in the day time in cloudy weather at 

various angles.Images  are in the size of   852 x 480 in jpeg format. Collected images are given 

as input to computer having linux or windows operating system. Preprocessing on the image 

has  done with the help of computer vision libraries by using opencv,numpy,scipy,scikit, and 

matplotlib libraries using python . 

[3.2]  IMAGE ACQUISITION 

Acquire an image by means of digital color charged coupled device (CCD) camera. Images 

are capture in various weather natural lighting conditions  full sun- front lighting and back 
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lighting,full sun- fruits in the shadow and in cloudy conditions . Same tree image is acquire at 

various angle of aperture. Collected images transferred into computer through USB port. By 

collection of image a big dataset is prepare and this dataset is use as input to train the 

machine.Charge-coupled device(CCD) which is use to capture image of on tree fruits it 

includes an image sensor, and it senses the amount of light rays strike on the area of the CCD 

sensor and amount of light converted into an electric signal. CCD image sensor output is in an 

analog format. For conversion of analog signal into a digital signal sampling and quantization 

technique is used. Image is representation of 2D image into 3D image .3D image is 

transformed into 2D, with image of pixels as: 

                                 3D(P, Q, R)               

                                   A 

                                                                                              z                               f l                 a 

                                                                                                                                   2D (P, Q) 

Fig 3: Transformation of image 3D to 2D 

Where, 

A = 3 Dimensional object 

a = 2 Dimensional image 

fl = focal length of camera 

z =Distance between object and camera  

There will be two equal and opposite angle are form, which are given by: 

tan ø =     -        tan ø =   

Therefore, 

a = -f l    

From above equation, conclude that when the light rays is reflected  back through the striking 

from the surface of object , passed from camera, an invert image is showed on screen. The size 

of an image depends upon mainly three parameters i.e. number of rows, columns and bits per 

pixel (bpp) and size of image is given by: 

Image size = Row * Column * bpp 

 Pixel is a smallest element in an image. The total number of pixels in an image can be 

calculated as: 

Pixels of Image = ( Number of rows * Number of columns) 

 Spatial resolution of image is measure by pixel density or pixels per inch (PPI) .If higher is 

the pixels per inch then higher is the superiority of image. Pythagoras theorem has used to 

calculate the diagonal resolution in pixels: 

                                            c =                                                                           (1) 
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Where ‘h’ the height and ‘w’ is width resolutions in pixel of an image and c is the diagonal 

resolution. 

[3.3]     IMAGE PROCESSING: 

Work on images done by image is change into suitable form and set of rules is applied to 

trained and test image is called image processing. Digital image is display on screen of 

computer as pictures, which are understandable by the computer, and that images are change 

into tiny dots. Grayscale image processing is use to detect fruit from image. Color image 

processing is used to obtain features of fruits. 

 

Fig 4 :Techinques use in Image Processing 

In binary image processing it includes binary image i.e. image having two pixels value 0 and 

1. Black-white image is known as binary image. Binary images saved in  format of portable 

bit map (PBM). Binarisation is process of converting gray scale image into black and white 

image. To convert color image into a grayscale image average method. In average method add 

the three color and divide by three since, color image includes red (R), blue (B), green (G) 

color and convert image into grayscale image. 

                                                    Grayscale = (R + G + B / 3)                                              (2) 

Grayscale image obtained by average method includes red color which has more wavelength 

amongst the three colors, and green has less threshold.To obtain requires and accurate image 

decrease the strength of red color increase the green color threshold and put the threshold of 

blue color in range between red and green color. 

                New grayscale image = ((0.11 * B) + (0.59 * G) + (0.3 * R))                                  (3) 

Image preprocessing in horticulture application consists of three major steps: image 

enhancement followed by image feature and image feature classification. Image enhancement is 

mostly done on a digital image to repair problems like poor contrast. Noise reduces the quality 

of image. By using Gaussian distribution, actual pixel value in the image will be changed from 

its inventive value.  

Image enhancement includes operations like morphologicals, pixel-to-pixel operations and 

filters are commonly used to determine irregularities in the input images caused by insufficient 

and non-uniform lightness and illumination. Mathematical procedures such as basic image 

statistics like mean, variance and standard deviation can be used to take out features from input 

digital images. Area of fruit is calculated and computed by counting the pixels in an iterative 

manner by column wise and row wise. 

 

 [3.4]  IMAGE SEGMENTATION 

The process of cutting of backgroung, adding and extract common feature analysis of 

image focused at separating an input image into area that has strong relation with objects or 

areas of interest has called as Image segmentation. In image segmentation, removed data are 



 

AUTOMATIC FRUIT DETECTION, COUNTING AND SORTING USING COMPUTER 

VISION AND MACHINE LEARNING ALGORITHMS 

Ankita Vaidya and Anant Bagade 

 
6 

mostly depend on the exactness of the operation. If objects in image can not distributed 

accurately, it is difficult to understand for object detection, measurement and classification. 

Hence,it impacts on interpreting and understanding that image. For segmentation, first 

background leaves, branches has eliminated. This is made by using an masking and overlying 

operations on image. K-Means algorithm is used to segmenting the input image. Section 

segmentation involves the alignment together of alike pixels to form areas signifying single 

objects within the image. Hue saturation value (HSV) color space transformation of RGB input 

image provides more better segmentation result with K-means clustering algorithm. 

 

[3.5]     POLYGON FITTING 

Overlying of circles has to be perform to get the required boundaries of fruit region. Circle 

fitting algorithm is use to fit circle into scattered pixel data. First, the co-ordinates of the edge 

pixels have to found. Then the mean of pixels have to calculate. Then the center of the clusters 

by using the mean has computed. With the help of circle, overlying it is possible to get 

perfectly segmented required fruit region. 

 

 [4] ALGORITHMS 

Algorithm 1: Algorithm for detection and counting of fruit 

Get the number of images N, frame width W and height H..Define lowerbound(LB) and 

Upperbound(UB) as threshold values. 
 

Input: Set of N images. 

Output: Polygon fitting and number of counts for detected fruit 

1:for x=0 : x=N 

2: take image 

3: resize picture=W x H 

4: convert into HSV 

5: Set Threshold  

6: if HSV image > threshold then  

7:                     detect object 

8:           else 

9:                Remove object less than threshold 

10:          Loop: 

11:                 Obtain (X,Y) coordinate center 

12:                  Contour the object 

13:                  count the object 

14:          else  

15:                  reject 

16:          end loop 

17:end procedure 

 

Algorithm 2: K-means alogorithm for sorting of fruit 

Input: S,K, where S =set of classified instances, K=integer 

Output: K clusters  

Require: K>0 
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1:procdure Generate Clusters 

2:       initialize K random Centroids 

3:       repeat  

4:               for all instance I in S do 

5:                   shortest      0 

6:                   membership   null 

7:                   for all Centroid c do 

8:                      dist  Distance(c) 

9:                      if dist <  shortest then 

10:                          shortest  dist 

11:                          membership  c 

12:                    end if 

13:                end for 

14:            end for 

15:            Recalculate Centroids(c) 

16:      until convergence  

17:end porcedure 

 
 
 
 

[5] RESULTS: 

 
Image is take as input from open dataset of apple fruit which is available online [17] or video 

and images obtained by digital camera can also be take as input. Image should be capture in the 

day time in the cloudy weather. Pre processing on the images is done by using computer vision 

OpenCv libraries in python by importing some libraries such as numpy,scipy,scikit,matplotlib 

and applying K-means clustering algorithm to determine ripe and unripe fruit and accurate 

result has obtained within 2 second as soon as input is given. Results obtained is as shown 

below: 

 

 

(a) 
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(b) 

 

Fig 4. (a,b) :  Images shows red apple is detected and counted 

[5] CONCLUSION 

The paper conclude the latest development of computer vision using OpenCv platform 

and machine learning algorithms in horticulture industry mainly in fruits industry. An 

image-processing method is used to correctly identify each fruits, on plant using a 

conventional RGB digital camera in combination with machine learning algorithms. 

For detection of on tree fruits image acquisition, image processing which includes 

image enhancement, image features extraction and image feature classification 

followed by image segmentation, polygon fitting, detection and counting of fruits is 

done within 2sec as soon as input is given.The developed method not require any 

increase and decrease in the threshold values of each and every image for apple fruit 

identification because the image segmentation were performed based on computer 

vision technique OpenCv,numpy, scipy, scikit, matplotlib libraries using python.The 

adoption of this new technology in identification, counting and grading of fruits will be 

of great helpful to the farmer. 
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