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Abstract: The point of this paper is to build up an effective 
classification approach based on Support Vector Machine (SVM) 
algorithm for early fruit maturity detection. Four fruits; i.e., 
Banana, Strawberry, grape and cherry were analyzed and a 
several features were extracted based on the fruit parameters 
using Speeded Up Robust Features (SURF) Feature extraction 
algorithm. Gabor wavelet scheme based on SURF knuckle print 
recognition is used to get the better accuracy of extracted  pictures. 
A preprocessing stage using picture dealing with to set up the fruit 
product pictures dataset to diminish their shading document is 
presented. The fruit picture features are then extracted. At long 
last, the fruit classification process is received utilizing Support 
Vector Machine (SVM), which is an recently created machine 
learning algorithm. An ordinary picture dataset was used to 
obtain the pictures, and all manipulates were provided in a 
MATLAB domain. Experiments were tried and evaluated using a 
progression of tests with other fruits pictures. It shows that the 
name of the fruit alongside the nature of the fruit whether it is 
ready or not ready one.  
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I. INTRODUCTION 

Agriculture is one of the biggest economic sectors and it plays 
the significant job in economic development of our nation. In 
our nation the ever-expanding population, misfortunes 
associated with preparing and the expanding request of 
products of high quality with great appearance, there is a 
requirement for the development of accurate, quick and 
focused quality determination of food and agrarian items like 
fruits and vegetables. While evaluating is done dependent on 
the general quality highlights of a fruits by thinking about 
various traits like shape, size, shading and so 
forth.Association is important for the quality assessment of 
developed produce like fruits and vegetables. Fruits play an 
important role in keeping the body healthy and have a few 
advantages.  
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Fragrance and taste of the fruits are determined by its 
development level. Owing to lack of storage facilities in 
developing nations like India, gigantic amount of fruits is 
wasted. Subsequently, there ought to be a strategy to decide 
the development level of collected harvest. Gathered fruits are 
regularly expended following 4 to 5 days of timespan.  
A few number of fruits must be expended inside brief 
timeframe period where as some assortment of  fruits can be 
devoured following 10 days in the wake of reaping. Damage 
present in the fruits may likewise fluctuate dependent on fruits 
. A damage is perceptible to unaided eye though nuisance or 
bug harm may not be obvious to unaided eye. Manual picking 
of products of the soil them as indicated by development and 
damage done might be tedious and may not get ready for 
sending fruits to customer inside stipulated time. Thinking 
about these elements preprocessing techniques can be applied 
to decide development and recognizing damage done. 
Organic product development location has numerous 
strategies. Picture handling and sensor-based strategies are 
most famous at this point. In this paper we are utilizing picture 
handling method utilizing MATLAB.  
This evaluating framework primarily includes of some 
reenactment procedure to actualize implement image 
pre-processing, Histogram equalization, Color detection, 
segmentation, extracting grading characteristic, desktop 
application of the project is developed using MATLAB 
GUIDE. The Image noise is characterized as unmistakable 
pixels which are not comparative in appearance with the 
neighborhood pixels. Over segmentation happens for the most 
part because of essence of the noise and insignificant 
fluctuation which produces non real minima. In preprocessing 
stage noise impact is expelled from unique picture to make it 
smooth. That noise can be removed with the help of filters like 
median filter, Wiener channel and Adaptive channel. After 
the preprocessing subsequent stage is to execute the 
histogram adjustment. Segmentation process was finished by 
implies bunching division. characterization was finished by 
different features like entropy, standard deviation and mean 
dependent on the development level of fruits. 

II. LITERATURE SURVEY 

A. Volume and maturity of fruit lime 

In year 2015 , an IEEE paper on Estimation of volume and 
development of sweet lime organic product utilizing picture 
handling calculation was approved by Poshit Raj Gokul, 
Shoraya Raj, Poornapushpakala Suriyamoorthi. This paper 
depicts picture handling strategies to perceive volume and 
development of sweet lime fruit[1]. Volume of the sweet lime 
is resolved with the assistance of sweep of foods grown from 
the ground of sweet lime is resolved with the assistance of RG 
proportion. 
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B. Fruit maturity detection using neural network and 
odour sensor 

In year 2015, an IEEE paper on Fruit development location 
utilizing neural system and odour sensor was approved by 
Hiroshi Kinjo, Naoki Oshiro and Sam Chau Duong[2].  
This paper portrays the idea of odour sensor to distinguish 
development of maturity of fruit. This paper presents brisk 
development identification strategy in less time utilizing the 
rising sign of odour sensor arrange.  

C. Fruit grading utilizing external appearances  

Choi et al[3] has utilized picture handling technique with ccd 
camera for preparing the shade of natural product pictures. 
Shade of natural product shading picture is utilized for 
preprocessing, division for surrenders discovery. Close to 
Infrared spectroscopy has been utilized for estimating inside 
characteristics of organic product. Developed natural 
products have high assimilation rates contrasted with ready 
organic products. Size, shape and volume of organic products 
likewise has been taken by the creator. A superior precision in 
the yield is accomplished.  

D. Fruit maturity recognition using direct colour mapping  

In year 2011, an IEEE paper on, "Rapid Color Grading for 
Fruit Quality Evaluation Using Direct Color Mapping," was 
approved by lee,Archibald and xiong[4]. This paper portrays 
the grading of organic product is identified utilizing colour 
evaluating thresholds .in this paper they have utilized 
pre-chosen shades important to figure one of a kind set loads 
for shading transformation.  

E. Orange reviewing framework utilizing choice tree 
order.  

Wajid et al[5] has gathered RGB colour pictures of oranges. 
Water shed strategy has been utilized to section the pictures to 
give more pixilation for better outcomes. Arrangement 
techniques, for example, credulous bayes, neural system and 
choice tree have been looked at. Choice tree grouping has 
given an accuracy of 93%  

F. Maturity reviewing of peach organic products  

Matteoli et al [6]recognized evaluating of organic products 
development by utilizing the solidness dependent on the 
tissue of natural product by methods for multivariate 
recovered techniques accomplished with spectrometer and 
has treated them with a development fluffy classifier. Fiber 
optic spectrometer is utilized for estimating reflectance from 
the fruits. Fluffy logic classifier is utilized to characterize 
final stage.  

G. Apple reviewing technique dependent on feature 
combination  

Weixing Zhu , et.al [7](2011) has anticipated the grading 
apples upheld its element i.e., fusion of size, structure and 
colour. during this paper, Background Propagation (BP) 
neural system and Dempster Shafer (D-S) critical hypothesis 
ought to improve the accuracy of the grading of apples. BP 
organize classifier is utilized to develop the principal 
probability task (BPA) by joining the classifiers yields. At 
long last, D-S combination ought to be acclimated succeed a 
definitive grading result. it's a great deal of higher reviewing 
than single element extraction. 

III. EXISTING SYSTEM 

In existing system, the picture preprocessing process is 
utilized to make the pictures into resized to diminish the color 
file. the obtained picture is in RGB format which is a real 
color format for a picture. In the Feature Extraction Stage, 
two feature extraction techniques are utilized. The first 
concentrates the shape and color features. While, the 
subsequent component extricate technique utilizes the Scale 
Invariant Feature Transform (SIFT). In the Classification 
Stage the calculation utilized is the Random Forests (RF) 
algorithm to classify the fruit picture so as to perceive its 
name. In the current strategy the methods utilized are:  
1)SIFT highlights 2) Random Forest (RF).  
Disadvantages of existing framework are: Feature extraction 
strategy isn't accurate algorithm won't predict it accurately.  

IV. PROPOSED SYSTEM  

In the proposed framework we use support vector machine 
(SVM)[10], for compelling arrangement of fruits. The 
proposed algorithm uses:1) K-means clustering[9]. 2) Gabor 
wavelet[11].3)support vector machine (SVM). In 
preprocessing stage, the picture color record is diminished. 
The noise is removed using median filter. Then the images are 
processed using k-means clutering. At that point the pictures 
are proccessed using k-means clustering. the clustered picture 
is utilized in the feature extraction. In the feature extraction 
we use speeded up robust feature algorithm based plan, called 
Gabor wavelet is utilized to improve accuracy in less range of 
time. Gabor wavelet gives an exactness of 97% in the yield. 
Order is finished utilizing SVM.  
The advantages of this prosed framework are:  
• Based on k-implies clustering, segmentation and 
arrangement can be effectively performed. Thus time 
utilization will be less.  
• SVMs are a lot quicker than multilayer perceptron systems 
and accurately predict target likelihood score. 

V. FLOW CHART 
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VI. METHODOLOGY  

Preprocessing: 

In this rule, Image noise is characterized as distinct pixels 
which are not comparative in appearance with the 
neighborhood pixels. Over segmentation happens principally 
because of quality of the noise and unimportant fluctuation 
which produces non real minima. The pre-processing stage is 
to smooth the original picture by removing the noise effect 
and upgrade the picture quality of the fruit, using median 
filter. Median filter is very effective and robust than mean or 
average filters in light of the fact that an single 
unrepresentative pixel esteem in neighborhood influences less 
to the median value. This Median channel gives perhaps the 
nearest values as an output pixel and consequently it doesn't 
make new impractical values close to the edges and preserves 
sharp edges.  
The fundamental techniques discovered are, 1. RGB to gray 
conversion.2. Binary conversion. 3. Noise reduction. 4. 
Contrast stretching 5.Histogram equalization 6.Background 
elimination. 

Image Segmentation: 

Picture division is the way toward making picture into 
numerous sections. In this procedure Means clustering 
division is used. The reason for K-means clustering 
segmentation is segmenting the defected part of fruits and 
good part of fruits then find the mean of each cluster. 

K-Means Clustering: 

 K-Means is a least-squares subdividing strategy that isolates 
an collection of objects into K groups. The algorithm repeats 
more than two stages:  
1. Calculate the mean of each cluster.  
2. Calculate the separation of each point from each cluster by 
calculating its good ways from the relating cluster mean. 
Allocate each point to the cluster it is closer to.  
3. Repeat over the over two stages till the summation of 
squared inside gathering mistakes can't be brought down any 
longer. The over three stages were executed to fruits by 
utilizing image processing method.  

Procedure of K-Means Algorithm:  

1. The informational collection ought to be isolated into K 
number of clusters and data points need toward be 
apportioned to every one of these clusters haphazardly.  
2. The good ways from data point to each cluster is 
determined using Euclidean separation which is only the 
separation between two-pixel points and is given as follows: 

Euclidean Distance=√  ((x1-x2)² + (y1 - y2)²) where (x1, y1) 

and (x2, y2) are two pixel points.  
3. The data point which is closer to the cluster to which it has 
a place with ought to be left for what it's worth.  
4. The data point which isn't close by to the cluster to which it 
has a place with ought to be then moved to the close by 
cluster.  
5. Repeat all the above strides for whole data points. 6. When 
the clusters are steady, clustering process should be halted.  

Feature Extraction: 

The element extraction is used to quantify the development 
level and influenced some portion of fruits. Feature extraction 
is a system of capturing visual substance of a picture of fruit. 

Feature extraction system is to speak to crude picture in its 
diminished structure to advance the dynamic procedure, for 
example, design clasiffication. Entropy, Mean and Standard 
deviation are used to separate slope includes in. A component 
is extricated so as to permit a classifier to recognize infected 
part, riped fruit and not riped fruits. Various features are 
separated from this procedure and essentially used features 
are:  

1. Shape. 2. Size. 3. color. 4. Texture. 

Gabor Wavelet: 

In this feature extraction we use Gabor wavelet system to 
show signs of improvement accuracy in the output  picture. A 
Scheme dependent on (SURF) Speeded up Robust Features 
algorithm was proposed using  knuckle  print recognition. The 
outcomes indicating the recognizable proof  taking  normal 
time of 0.106s  which is less time yet giving a accuracy of 
97%.  
Texture features are using on the different wavelet strategies. 
Wavelet conversion is one of the most famous techniques 
used for the time-frequency transformations. The wavelets 
transform decomposes an into signal into low frequency and 
high frequency component utilizing a filter. Wavelets can be 
separated into various basic functions for picture compression 
and recognition. Gabor wavelet used to various techniques 
however improve the effectiveness of low and nature of 
various pictures in Gabor.  

Support Vector Machine: 

• The binary classifier that utilizes the hyper-plane that is 
likewise called as the choice limit between two of the classes 
is called as Support Vector machine (SVM).  
• Some of the issues of  pattern recognition like texture 
classification, uses of SVM. Mapping of nonlinear input data 
to the direct information gives better classification in high 
dimensional area in SVM.  
• The marginal distance is maximized between entirely 
different categories by SVM. Entirely different kemels are 
used to partition the categories. SVM is a binary classifier that 
decides the hyper plane in partitioning two categories.  
• The boundary is maximized between the hyper plane and 
furthermore two categories. The samples that are closest to 
the margin are chosen in choosing the hyper plane are known 
as support vectors.  
• Multiclass classification is likewise done, either by using 
one-to-one or one-to many. The maximum output capacity 
function will be chosen as the winning category.  
• This SVM  classification is a lot quicker than multilayer 
observation and gives an accuracy of 97%. 

VII. RESULTS 

A. Image Precprocessing: 

In this process, by the below figure.1, firstly the picture is 
enhanced to smoothing. While gathering picture numerous 
data is gathered which include noise. The output of 
pre-processing is appeared here for strawberry fruit: 
Input image  enhanced image 



Fruit Maturity Detection Using Matlab Image Processing 
 

   744 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: G5118059720/2020©BEIESP 
DOI: 10.35940/ijitee.G5118.059720 
Journal Website: www.ijitee.org 
 

 
Figure:1 

B. Noise Removal Of The Enhanced Image: 

From the below figure.2 we proposed a technique of salt and 
pepper noise elimination for color pictures using median filter 
giving the reconstruction of an picture so as to acknowledge 
result with least loss of data. 
Median filter or morphological filter methods are used to 
remove the noise.  
The figure shows the output of noised removed image: 

 
Figure:2 

C. Image Segementation 

  The enhanced image is segmented using k-means clustering 
algorithm. The clustered image with label index is formed 
during this process 
The figure:3  represents the clustered form: 

 
Figure:3 

D. Region Of Interest: 

    The clustered image is used for feature extraction using 
Gabor wavelet method. The Region of Interest (ROI)is 
extracted using clustered picture. After the region of interest, 
the ROI classification is done using SVM. The final output of 
the fruit image is classified under the category of ripe or not 
ripe. 
The figure:4 shows the final output: 
 

 
Figure:4 

 

E. Region Of Interest: 

    The clustered image is used for feature extraction using 
Gabor wavelet method. The Region of Interest (ROI)is 
extracted using clustered image. After the region of interest, 
the ROI classification is done using SVM. The final output of 
the fruit image is classified under the category of ripe or not 
ripe. 
Here are some results obtained using this SVM technique 
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Figure:5 

VIII. CONCLUSION 

This paper discusses an approach which is easily accessible 
and inexpensive of fruit maturity detection using SVM. SVM 
classification is much faster than multilayer perceptron 
network. Gabor wavelet method used for feature extraction 
gives an accuracy of 97% after the classification done using 
SVM.SVM classification results are better for K-means 
algorithm compared to different types of algorithms. This 
technique takes less time and gives better accuracy than 
existing methods. The results in this paper will help in 
automatic classification of various fruits in food industries for 
enhancing the fruit quality and maturity automatically.  

ACKNOWLEDGMENTS 

      We would like to thank Ravikumar C V, who guided us 
throughout the project with his insights and knowledge. We 
would also like to thank our institution, Vellore Institute of 
Technology-Vellore for giving us a chance to to conduct the 
project.  

REFERENCES 

1. P Gokul  shoraya Raj, P Suriyamoorthi”Estimation of volume and 

aturity of sweet ilme fruit using Image processing algorithm” IEEE 

2015. 
2. Hiroshi Kinjo, Naoki oshiro and Sam Chau Duong,” Fruit maturity 

detection using neural network and odour sensr” IEEE 2015. 
3. H. S. Choi, J. B. Cho, S. G. Kim, and H. S. Choi, “A real-time smart 

fruit quality grading system classifying by external appearance and 
internal flavor factors,” 2018 IEEE International Conference. 

4. .D. Lee, J. K. Archibald and G. Xiong, "Rapid Color Grading for Fruit 
Quality Evaluation Using Direct Color Mapping," in IEEE 
Transactions on Automation Science and Engineering, vol. 8, no. 2, 
pp. 292-302, April 2011.doi: 10.1109/TASE.2010.2087325 

5. A.Wajid, N.k.Singh, P. junhun and M.A.Mughal,”Recognnition of 

ripe, unripe and scaled condition of orange citrus based on decision 
tree classification,’2018 International Conference on Computing, 

Mathematics and Engineering  Technologies 
6. (iCoMET),Sukkur,2018,pp.1-4.doi: 

10.1109/ICOMET.2018.8346354. 
7. S.M atteoli, M.Diani, R.Massai, G. Corsini and D.Remorini,”A 

Spectroscopy-Based Approach for Automated Nondestructive 
Maturity Grading of Peach Fruits,” in IEEE Sensors  Journals,vol.  
15,no. 10,pp.5455-5464, Oct.2015.doi:10.1109/JSEN.2015.2442337 

8. Xianfeng Li 1, Weixing Zhu 2a(2011) for “Apple Grading Method 

Based on Feature Fusion of size, shape and color” sciverse science 

direct-volume no:15,pp(2885-2891) 

9. Yankun Peng a,∗, Renfu Lub (2006)for “Improving apple fruit 

firmness predictions by effectivecorrection of multispectral scattering 
images” postharvest biology and technology. 

10. K  means  Clustering available at 
https://in.mathworks.com/help/stats/k-means-clustering.html 

11. SVM available 
athttps://in.mathworks.com/help/stats/support-vector-machine-classifi
cation.html 

12. gabor wavelet available at 
https://in.mathworks.com/matlabcentral/answers/81809-gabor-transfr
om-implementation-in-matlab 

AUTHORS PROFILE 

B.Devi prasanna an under graduate student  
currently pursuing, Electronics and communication 
engineering, from Vellore Institute of Technology, 
Vellore, India. 

 
 

 
 
 
Bokka Sampreethi  an under graduate student 
currently pursuing, Electronics and communication 
engineering, Vellore Institute of Technology, 
Vellore, India. 
 
 
 
 

 
Ravi Kumar C.V  Ph.D in communication 
Networks, M.Tech IN Communication Systems , 
Research area Communication Networks and 
Machine Learning , Assistant Professor  Sr. from 
Vellore Institute Of Technology, Vellore 
 
 
 
 

 
 

Venugopal P ,M.tech in control systems,Ph.D 
in Power Systems,Vellore Institute Of 
Technology, Vellore. 

 
 
 
 

 
                                  

 

https://in.mathworks.com/help/stats/k-means-clustering.html
https://in.mathworks.com/help/stats/support-vector-machine-classification.html
https://in.mathworks.com/help/stats/support-vector-machine-classification.html
https://in.mathworks.com/matlabcentral/answers/81809-gabor-transfrom-implementation-in-matlab
https://in.mathworks.com/matlabcentral/answers/81809-gabor-transfrom-implementation-in-matlab

