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Abstract
that supplant labour (harvesting, automatic collecting,
automatic determination of yield and so on), fertilization, and
yield forecasting [1]. Among the different varieties of apples
grown in India, we take top 4 varieties of apples are gala

The classification of different major types of apple fruit i.e.
Gala apple, Granny Smith apple,Red delicious apple,Golden
delicious apple using on-tree images is a challenging task.In
this paper a method for classification of variety of apple using
on-tree images i.e. fruits with foliage is proposed &
demonstrated. The novel approach for classifying four
varietyof apple based of image processing consist of major
three types. In first step the apple fruit i.e. only the significant
parts of the apple is segmented using k-means clustering, the
second step comprises texture feature extraction and in the
concluding step the multi class SVM compare the trained
feature and the feature of test sample images and classify
accordingly. The experimental result achieves the
classification with accuracy of 84%.

apple, golden delicious apple, red delicious apple and granny
smith apple. In this paper mainly we focused on 4 varieties of
on-tree apple fruits. The sample images are shown in Fig.1.

Keywords: Image processing, K-Means, Multi Class SVM,
Texture Feature

Gala Apple

Granny Smith Apple

Introduction
An apple is an edible, sweet fruit consumed worldwide as a
fruit. Apples are produced from apple tree. According to the
data obtained from different state of India, there is 36%
increase in production of apples during 2015-16. There is a
growing want to find superior quality of goods at a lesser
price in any production system in competitively [1]. So in
farming to influence expensive scope of fabricate needs to
take care of issues in development of programmed frame work

Red Delicious Apple

Golden Delicious Apple

Fig.1: Different Variety of Apple Gala Apple, Granny
Smith Apple, Red Delicious, Golden Delicious
Apple,Apple.
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delicious that is red in colour, golden delicious apple that is
golden yellow in colour, gala apple that is non-uniform(bicolour) in colour, Granny smith apple that is light green in
colour. Thereby, various kind of character equivalent towards
the classification system of the grub produce has to be
planned to confine new suitable information regarding the
variety of grub goods from pictures. Texture and Colour
character are used to detect red with green apples [3]. Here, in
recognition procedure, surface property performing two roles.
Area thresholding follow by fitting of circle and edge
detection based on texture has been shared with redness
measures, to find out the position of apples into the image
plane. The redness works for green apples as well as red
apples has shown. This improved surface difference help to
recognize apples independently from environment. In order to
expand correctness of identification three character testing
methods colour-based, shape based and size-based are
combine mutually [4]. In paper [7] author present a proficient
fruit combination of colour and surface character in fruit
detection. The identification that has been used for minimum
distance classifier, basically based on co-occurrence and
statistical characteristics derived from the wavelet
transformed sub-bands. In the early appliance kind of colour
in tomato eminence estimate was preliminarily approved in
[8] where grey intensities of descriptions to categorize red and
green tomatoes is used. In the food industry dissimilar
character of volume, shape, colour and surface are combining
simultaneously for their application recently. Performance of
the proposed methods can be increased normally, by
increasing the features used. Likewise, both geometry
information (size and shape) and surface information (colour
and texture) of grub produce in imagery play a important part
in class discrimination and defect detection [9]. Automatic
categorizations of agri-produce require an intellectual scheme
that can recognize the agri-produce based on its characteristics
[10]. It is important to break down the surface colour of food
samples both subjectively and quantitatively in the
nourishment designing exploration [11]. In the subjective
investigation may include visual examination and correlation
of the food samples. In the quantitative examination may
include acquiring colour conveyance and averages [11]. To
quantify standard colour of crop and vegetable with the help
of computer vision system in RGB, HSV and L*a*b colour
spaces and the condition of image capture were affecting the
result evaluated [12]. There are many algorithms to recognize
the fruit name with a high degree of accuracy [13].

Gala Apple: Gala has a sweet and mild flavour which is a
clonally propagated apple cultivar. This type of apple is
ranked second most popular apple according to report
provided by the US apple association in 2006. The rank of the
Gala apple falls before Golden delicious after Red delicious,
Granny Smith and Fuji apple. The Gala apple has nonuniform (bi-colour) skin colour. The perfect time for grading
of Gala apples is from may through September in the northern
hemisphere. However it is available almost all time of year in
controlled atmosphere and the use of cold storage [2]. Granny
Smith: Granny Smith is a type of tip-bearing apple cultivar.
When they overripe the colour varies from green to yellow
[2]. Red Delicious: Red delicious is one of the widely grown
and apples in American. The red delicious is a cultivar of
apple with bright red colour [2]. Golden Delicious: According
to the reports provided by the US apple association Golden
Delicious is a popular apple cultivar with a yellow colour. It
comes under the most popular apples [2].
As there are many variety of apples are present and
recognition of apple on-tree is a difficult task. As the different
apples are different in colour so identify an apple on-tree is a
challenging task. Due to this problem many people face
problem at the time of identification. A fruit picking machine
gradually traverses the orchard to recognize the apples [3]. To
solve this problem we introduce a method to categorize
different types of apple on-tree. Colour based and shape based
analysis techniques are used for classification and detection of
two dimensional images of fruit [4]. Feature extraction
process is used to acquire high level information obtained
from meaningful object in an image [5]. In computer science,
pattern recognition is helpful in recognizing patterns,
especially sound and visual patterns. This technique
implements different machine learning methods and statistics
[6].
Here we use on-tree apple fruit images capture by the camera.
we use in the first step only the significant parts of the apple is
segmented using k-means clustering, the second step
comprises texture feature extraction, in the texture feature
extraction we use GLCM (Gray level co-occurrence matrix)
method which help to calculate thirteen parameters that
extracted and trained based on which we categorize which
type of apple fruit and in the last step the multi class SVM
compare the trained feature and the feature of test sample
images and classify accordingly.

Literature & Review
In the past many research work has been carried out by
classify the fruit in post-harvest but in the pre-harvest classify
the fruit is a challenging task. Many people don’t know about
the type of apple present in different colour. So in early days
people know about the type of colour that an apple is on the
tree so that they can identify the apple is in mature or
immature stage. Here we take four types of apple i.e. red

Proposed Methodology
In this method we categorize the dissimilar types of on-tree
apples fruit images using SVM and image processing. In the
1st step we segment the important parts of the apple fruit
using k-means clustering. In the second step we comprises
texture feature extraction from the segmented image using
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GLCM. And in the final step the multi class SVM compare
the trained feature and the feature of test sample images and
classify accordingly.
Classification of Apple fruits

Fig.3: Flowchart of K-mean clustering
Fig.2: Classification process of Apple fruit.

Feature Extraction
In feature extraction quantity of resource needed to accurately
explain a large set of data. When the performing analysis of
difficult data the main difficulty is the requirement of large
amount of memory and computational power for
categorization. The sorting algorithm is more than fits trained
sample but generalize reduced to a new sample. 13 number of
texture are extracted from GLCM i.e. contrast, correlation,
energy, homogeneity, mean, standard deviation, entropy,
RMS, variance, smoothness, kurtosis, skewness, IDM.
Classification
Support vector machine (SVM) is supervised machine
learning algorithm which analyse data used for classification.
Here we use multi class SVM as classifier to classify different
types of apples by considering the feature of training sample
images and the test sample images.

In the first step we input a image in RGB colour format. Then
contrast enhancement of image is done in the second step.
Then we use K-means clustering for segment the image. Then
feature extraction is done from the segmented image. Finally
categorize the different variety of apple fruit with the help of
multi class SVM.
Pre-processing
Here two step consist in pre-processing part i.e. image
improvement and colour transformation in L*a*b.The aim of
pre-processing is an development of the image data that
suppress unnecessary distortion or enhances for further
processing of some image feature, it is important for future
processing . We use L*a*b colour space because the colour
information in the in the L*a*b colour space is store in only
two channels (i.e., a* and b* component).

Result & Discussion
In our proposed algorithm in the initial step significant parts
of the apple fruits are segmented by using K-means clustering.
In the second step comprises texture feature extraction by
considering 13 features. And in the finally the multi class
SVM compare the trained feature and the feature of test
sample images and classify accordingly.Here we have taken50
numbers of on-tree sample images from the reliable sources
for our demonstration purpose and out of 50 number only 8 of
them misidentified by the method. Here we take ‘T’ for the
correct value and ‘F’ for the wrong value. The observation is
shown in Table 1.

Segmentation
Image segmentation is defined as it is the categorization of an
image into different groups. K-means clustering algorithm is
an unsupervised algorithm and it is used to section the
important part of the image from the background. Here we
have taken k=3 number of cluster to separate foreground,
background area.
K-means Clustering
K-means clustering is a simple and efficient cluster analysis
technique. It is a vector quantization technique. This method
partition n observations into k different clusters in which
every inspection belongs to the cluster with the nearby mean.
Flow chart of the k-means cluster analysis is shown in figure
3.
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SI
NO
.

Apple Fruit
Name

Detect Apple
fruit name by
algorithm

Identi
ficati
on

SI NO.

Apple Fruit
Name

1

Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Granny
Smith
Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious

Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Golden
Delicious
Granny Smith

T

26

T

27

T

28

T

29

T

30

T

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Identi
ficati
on

31

Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious
Gala Apple

Detect
Apple fruit
name by
algorithm
Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious
Red
Delicious
Gala

T

32

Gala Apple

Gala

T

T

33

Gala Apple

Gala

T

T

34

Gala Apple

F

F

35

Gala Apple

Golden
Delicious
Gala

Granny Smith

T

36

Gala Apple

Gala

T

Granny Smith

T

37

Gala Apple

Gala

T

Granny Smith

T

38

Gala Apple

F

Golden
Delicious
Granny Smith

F

39

Gala Apple

Granny
Smith
Gala

T

40

Gala Apple

Gala

T

Golden
Delicious
Granny Smith

F

41

Gala Apple

Gala

T

T

42

Gala Apple

Gala

T

Granny Smith

T

43

Gala Apple

Gala

T

Golden
Delicious
Golden
Delicious
Red Delicious

F

44
45

T

46

Red Delicious

T

47

Red Delicious

T

48

Gala

F

49

Red Delicious

T

50

Golden
Delicious
Golden
Delicious
Granny
Smith
Granny
Smith
Red
Delicious
Red
Delicious
Red
Delicious

T

F

Golden
Delicious
Golden
Delicious
Granny
Smith
Granny
Smith
Red
Delicious
Red
Delicious
Red
Delicious

Table.1 Performance Evaluation of proposed Algorithm.
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[6]

Conclusion & Future Scope
Here we have taken four varieties of on-tree apple fruits i.e.
Gala Apple, Golden Delicious Apple, Red Delicious Apple
and Granny Smith Apple. Here we classify the apple using Kmeans clustering and multi class SVM. In this paper we
classify successfully four varieties of on-tree apple fruits with
50 number of sample with 84% of accuracy. In the future
work this work extended to increase the accuracy using soft
computing technique and validated with more number of
sample.

[7]

[8]

[9]
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