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Abstract: India is an agricultural country. The people are mainly depending on the 

vegetables and fruit which they are cultivating in their own crop field. Due to increase in 

populations and rising of western culture people pour a lot of pesticides into the growing 

crop which results in a lot of disease in both plants and also the human and animals who are 

consuming it. So by avoiding this problem, our project has been made which took an example 

of an apple fruit. Mainly the apple fruit consists of three diseases Apple scab, Apple rot and 

Apple blotch. In image processing, the k-mean clustering technique is used. which is used for 

segmenting the infected area in the apple fruit. After segmentation, the GLCM technique is 

used for feature extraction. Finally, the classification of diseases is made by SVM technique. 

By this process are can identify diseases and improve the quality of food production and 

human population.   
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INTRODUCTION 

Agriculture is the backbone of our country. Different types of vegetable and fruits are 

cultivated in our country. In agriculture, India is in the second position after China. Now a 

day agriculture is a science of art. Population in the world is increased day by day. 

Cultivation also increased in agriculture(Dass & Devi 2012). Peoples care about their health. 

To keep healthy they eat hygienic fruits and vegetables. Fruits are formed from the flower. In 

that flower, the ovary is present at the bottom. Seeds which is present in that fruits(Dubey et 

al. 2013). Based on above we have taken apple fruit.  

 

LITERATURE SURVEY 

Hybrid  Approach For Apple  Fruit  Diseases Detection  And Classification   Using  

Random Forest  Classifier 

             In this paper, three normal infections of apple fruit are considered i.e. Apple scab, 

apple rot and apple blotch. The image processing based proposed methodology is made out of 

the accompanying some state of the art color and texture features are extracted from the test 

image, the color and texture features are fused together and random forest classifier is used 

for diseases classification and if the fruit is infected by any of the one diseases then the 

infected part is segmented using k-means clustering technique. The accuracy of the diseases 

classification will improve by feature level fusion(Samajpati & Degadwala 2016).      



Indian Journal of Emerging Electronics in Computer Communications 
Vol.5, Issue 1 (2018):Page.786-791 

ISSN: 2393-8366 
 

787 
 

   

Automatic Fruit Quality Inspection System 

This paper presents the recent development in automatic vision-based technology. The main 

aim of this system is to replace the manual inspection system. This help in speed up the 

process improve accuracy and efficiency and reduce time. This system collects animage from 

the camera which is placed on the conveyor belt. Then image processing is done to get 

required features of fruits such as texture,colour and size. Defected fruit is detected based on 

blob detection, colour detection is done based on thresholding and sizedetection is based on 

the binary image of tomato. Sorting is done based on colour and grading is done based on 

size(Satpute & Jagdale 2016). 

 

A Survey On Apple Fruit Diseases Detection And Classification 

This paper surveys the methodologies utilized for apple fruit diseases detection, 

segmentation of infected apple fruit part and classification of diseases by using image 

processing. Likewise states summary of various colour techniques and various classifier of 

with their benefits and negative marks(Samajpati 2015).  

 

Detection And Classification Of Apple Fruit Diseases Using Support Vector Machine 

And Chain Code 

Diseases in fruit are the reason for destroying and economic losses and agriculture 

field. A solution of the problem for the detection and classification of apple fruit diseases is 

considered and experimentally validated. The image processing based considered approach 

consists of the following three steps, in the first step RGB to grey conversion, median 

filtering, edge detection, and morphological operations are used for the image segmentation. 

In the second step shape approximation technique are used for feature extraction, histogram 

of chain code and density of pixel widely used for feature extraction from the segmented 

image both feature extraction technique are compared and in the third steps image are 

classified by using a difference in kernel in multi-class Support Vector machine(Dubey & 

Jalal 2012). 

 

PROPOSED METHOD 

BLOCK DIAGRAM 

   Data Set Preparation and  Preprocessing 

Image Segmentation 

                  Feature Extraction 

                   KNN classification 

Fig.2 Basic Procedure of proposed Approach 

 

The steps of the proposed approach are shown in the Fig.2. The images of diseased 

apple are collected from internet. Preprocessing is the technique for enhancing data images 

prior to computational processing. In this approach, the diseased colour image region is 
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segmented by K-means clustering algorithm. After segmentation, features are extracted from 

the segmented image of the fruit. Finally, training and classification are KNN-classifier.  

 

Image Segmentation 

K-Means clustering technique is used for the image segmentation. K-Means 

clustering algorithm was developed by J. MacQueen (1967). K-means is generally used to 

determine the natural groupings of pixels present in an image. It is attractive in practice 

because it is straightforward and it is generally very fast. It partitions the input dataset into k 

clusters in which one cluster contains the majority of the diseased part of the image (In this 

approach we partitions the image into three clusters)(Pandey 2013). Each cluster is 

represented by an adaptively changing centre, starting from some initial values named seed-

points. K-means clustering computes the distances between the inputs (also called input data 

points) and centres and assigns inputs to the nearest centre. The introduced framework of 

defect segmentation operates in six steps as follows; 

 

1. Read the input image of defected fruit.  

2. Transform Image from RGB to L*a*b* Color Space. We have used L*a*b* colour space 

because it consists of a luminosity layer in 'L*'channel and two chromaticity layer in 'a*' 

and 'b*‟ channels. Using L*a*b* colour space is computationally efficient because all of 

the colour information is present in the 'a*' and 'b*' layers only. 

3. Classify Colors using K-Means Clustering in 'a*b*' Space. To measure the difference 

between two colours, the Euclidean distance metric is used. 

4. Label Each Pixel in the Image from the Results of K-Means. For every pixel in our input, 

K-means computes an index corresponding to a cluster. Every pixel of the image will be 

labelled with its cluster index.  

5. Generate Images that Segment the Input Image by Color. We have to separate the pixels 

in the image by colour using pixel labels, which will result in different images based on 

the number of clusters. 

6. Select the segment containing the disease. 

 

In this experiment, input image is partitioned into three segments. Fig. 3 demonstrates the 

output of K-Means clustering for an apple fruit infected with apple rot disease. 

 

      
 

APPLE ROT                                APPLE BLOTCH 
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APPLE SCAB 

 

GLCM FEATURES 

We use some global measures: mean, contrast, homogeneity, energy, variance, 

correlation, skewness, RMS, standard deviation, entropy. We use following 10 GLCM 

features to train the neural network(Khirade & Patil 2015). 

 

 

 

K-NN CLASSIFICATION 

An object is classified by a majority vote of its neighbours, with the object being 

assigned to the class most common among its K nearest neighbour(k is a positive integer, 
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typically small).If k=1, then the object is simply assigned to the class of that single nearest 

neighbour. The class represents the classification procedure using nearest neighbour. 

Class =KNN classify (sample, testing group, k, distance, rule)(Pandey 2013). 

• Sample-The matrix whose row will be classified. The sample must have the same 

number of columns as training. 

• Training - The matrix which data. 

• Group - The vector whose values define the grouping of rows in training. 

• K - The number of nearest neighbour used in the classification. 

• Distance - String specifies the distance metrics. The default is Euclidian distance. 

• Rule - It specifies how to classify the sample. 

K-NN forms the cluster and classifies the samples according to the formation of 

thecluster. A trained set of data is classified according to nearest value and the result is 

displayed by grouping to the nearest neighbour value. The nearest distance is calculated by 

computing Euclidian distance. The number of nearest neighbour used in the classifier is 1,so 

it is assigned to the single nearest neighbor (Bhange & Hingoliwala 2015). 

              The accuracy of the classifier is shown in Table 4. The area is extracted and samples 

trained are 30 and tested samples and are 12 and the K-NN classification has the accuracy of 

99.6%. 

  Accuracy    =     Number of correct decisions*100 

                                                    Total Number of cases 

 

CONCLUSION  

An image processing based solution is proposed and evaluated in this paper for the 

detection and classification of apple fruit diseases. The proposed approach is composed of 

mainly three steps. In the first step, image segmentation is performed using K-Means 

clustering technique. In the second step, features are extracted. In the third step training and 

classification are performed on KNN classifier. We have used three types of apple diseases 

namely: Apple Blotch, Apple Rot, and Apple Scab as a case study and evaluated our 

program. Experimental results showed the apple fruit disease recognition rate of the 

algorithm can reach more than 99.6%. It proved that the KNN classifier could effectively 

recognize the apple disease of apple scab, apple rot and apple blotch.  

 



Indian Journal of Emerging Electronics in Computer Communications 
Vol.5, Issue 1 (2018):Page.786-791 

ISSN: 2393-8366 
 

791 
 

REFERENCE: 

1] Bhange, M. & Hingoliwala, H.A., 2015. Smart Farming: Pomegranate Disease Detection 

Using Image Processing. Procedia Computer Science, 58, pp.280–288. 

2] Dass, R. & Devi, S., 2012. Image Segmentation Techniques. International Journal of 

Electronics & Communication Technology (IJECT), 3(1), pp.66–70. 

3] Dubey, S.R. et al., 2013. Infected Fruit Part Detection using K-Means Clustering 

Segmentation Technique. International Journal of Interactive Multimedia and Artificial 

Intelligence, 2(2), p.65.  

4] Dubey, S.R. & Jalal, A.S., 2012. Detection and Classification of Apple Fruit Diseases 

Using Complete Local Binary Patterns. 2012 Third International Conference on Computer 

and Communication Technology, pp.346–351.  

5] Khirade, S.D. & Patil, A.B., 2015. Plant Disease Detection Using Image Processing. 2015 

International Conference on Computing Communication Control and Automation, pp.768–

771.  

6] Pandey, R., 2013. Image Processing and Machine Learning for Automated Fruit Grading 

System: A Technical Review. International Journal of Computer Applications, 81(16), 

pp.975–8887.  

7] Samajpati, B.J., 2015. A Survey on Apple Fruit Diseases Detection and Classification. , 

130(13), pp.25–32. 

8] Samajpati, B.J. & Degadwala, S.D., 2016. Hybrid Approach for Apple Fruit Diseases 

Detection and Classification Using Random Forest Classifier. , (2013), pp.1015–1019. 

9] Satpute, M.R. & Jagdale, S.M., 2016. Automatic Fruit Quality Inspection System. 2016 

International Conference on Inventive Computation Technologies (ICICT), 1, pp.1–4. 

 


