OPEN 8ACCESS

International Journal of Innovative Technology and Exploring Engineering (1JI TEE)
I SSN: 2278-3075 (Online), Volume-9 I ssue-1, November 2019

An Image Processing Based Fungus Detection
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Abstract-Fruits which grow with high yield in many states of
India arerich in proteins. But due to addition of excess pesticides
and chemicals intake of these fruits lead to serious health
problems. It is necessary to identify the presence of chemical in
the fruits before consuming it. In this project we have planned to
develop an image processing technique to analyze whether the
fruit is free from chemicals and fungus. In our paper, we have
implemented MATLAB used as well as fungus present in the
fruit. We capture the images of the fruit or we use datasets and
train the database with different color-based changes that happen
after adding chemicals to the fruit. The enhancement process is
carried out in the captured image. Then image is segmented to hit
the regions with affected spots in the fruit. K-means method is
used to carry out the segmentation process. The input image is
compared with the given data set for training to identify the
images. In this way unhealthy fruits can be identified and the
affected spotsin the fruit can be detected.
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l. INTRODUCTION

Diseases in fruits cause health problems to humans and
leads to loss in production of healthy fruits in the agricultural
sector. It is essential to monitor and detect the presence of
chemicals and diseases in fruits. These diseases that are
detected in fruits reduce the quality of the yield. Detecting
the diseases and chemically affected spotsin fruits at an early
stage can lead to a healthy consumption. Diseases are visible
as spotsin fruits and if not detected can lead to severe losses.
The use of pesticides is a reason for the diseased fruit. The
diseases can be mealybugs, blackspots, bactrocera or
antracnose. Mealybugs are like insects that appear in fruits of
the plants in the form of disease. Black spot is a form of
fungal disease appearing in fruits that cause reduction in
quality and quantity of the fruits.
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Anthracnose can cause severe damage to the fruit and can
affect the quality of fruit. Bactrocerais akind of fruit fly that
affects major portions of the fruit. It becomes unhealthy for
consumption. So, there is a need to identify and detect the
chemicals and fungus spots in fruits using image processing
method. It iscarried out for visualization, image sharpening
and restoration, image retrieval, measurement of pattern and
image recognition. So early detection of fruit diseases can
lead to proper intake fruits.

. RELATED WORKS

One of the globally consumed fruit is banana. It has
16% in total world’s fruit production. The ripening Stages of
banana have been determined using neural network and deep
learning [1]. Mango is a season fruit. It is one of the favorite
tropical fruit. The method for classification of mango by its
size and shape is developed. In this work they automated the
sorting of mango by digital image analysis and MATLAB
toolbox [4]. A computer vision-based apple grading is
developed. It has totally 6 steps. In this they separate the
defected area using Multi-Layer Perceptron (MLP) neural
networks. For grading they compare the performance of
MLP, Support Vector Machine (SVM) and K-Nearest
Neighbor (KNN) [2]. Diagnosis of pomegranate plant
defects had been developed using neural networks. In this
work they use K-means clustering segmentation and
diagnose the diseases like fruit rot, fruit spot and bacterial
blight [8].

1. SYSTEM DESIGN

In our proposed system, fruits with defects will be
identified using image processing technique. The chemically
affected portions of the fruits are also identified. The input
fruit image is given in the form of RGB image. The pre-
processing technique has been applied to enhance the
quality of image. The segmentation process is carried out to
highlight the required portion of the fruit. Feature extraction
is carried out using SFTA agorithm and classified based on
data set. The data set has been trained using DNN algorithm.
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Figure 1. Flow diagram.

A. Pre-processing

The fruit for which defect is to be found is captured and
considered as the input. The input colour image is processed
to grey scale image. Pre-processing is carried out using
median filter. It is a non-linear digital filtering technique.
This stage is very important to produce better quality and
accurate result. Median filter is used to remove noises such
as gaussian noise, salt and pepper noise.
B. Blob Detection

After completion of pre-processing stage, the enhanced
image is converted into binary format. Blob detection
method is applied in binary image. In blob detection, the
regions that differ in properties such as size, colour are
compared with the surrounding regions and highlighted. The
centroid is then calculated with the help of x and y
coordinates values of the region.
C. K-means segmentation algorithm

K-means isthe simplest unsupervised learning

algorithms used to solve the standard agglomeration
drawback. The procedure follows an easy and simple ways
to classify given information set through a definite range of
clusters (assume k clusters). The main idea is to outline k
centroids, one for every cluster.

Algorithm for K Means Algorithm
1. Gettheinput image.
2. Get theclustersto be formed number.
3. Transform RGB image as gray image.
4. Modify the 2-D image into 1-D array of
length “rxc”.
5. Cdculate theintensity range.
Range = [(Maximum val ue)
- (Minimum value)]
6. Cadculate the centroid value
Centroid 1 = Range/Number of clusters
Centroid 2 = (2 x Centroid 1)

7. Cdculate the difference between the first intensity
value and the other centroid values.

Retrieval Number: A5060119119/2019©BEIESP
DOI: 10.35940/ijitee.A50605.119119
Journal Website: www.ijitee.org

3494 & sciences Publication

8. Group the intensity values into the corresponding
clusters, based on minimum value
9. Repeat 1& 2 for al the other intensity values of the
image.
Centroid 3 = (3 x Centroid 1)
Centroid n = (n x Centroid 1)
D. Watershed Algorithm
In this step, the segmented image is processed to
remove unwanted pixels from the segmented region. It isa
transformation done on the grey scale image, Erosion and
dilution processes are carried out. This algorithm is used in
image processing for segmentation.
E. Feature Extraction
In this process, texture analysis is carried out to find the
texture boundaries of the regions in the fruit. The variations
in the intensity values such as roughness or smoothness are
quantified. It is described as a variation in the pixe
intensities. In texture analysis, the image is filtered, and
texture of the image is characterised to provide information
of values of intensity of the pixels in the image. If the
texture is smooth, the values around a pixel will be small
else for rough texture the values would be larger. In our
system we have used SFTA technique for feature extraction.
Around six fixtures namely colour, texture, size, energy,
shape and contrast will be extracted from the fruit image
after segmentation process. Each feature will be set to a
threshold value. Based on the threshold vaues, the
segmented image has been  undergone any three-feature
extraction process. The feature matrix is show in figure 2.

Tn main [line &1)

Feature EXtractiom:
feature =

1.0e+03 *

0.0013 0.0866

5.9490 0.001L3 0.0EEE S.2e20

Figure 2. Feature extraction matrix.
F. DNN classification
DNN classification method is carried out to train the dataset
of mango fruits. This will classify the fruit based on the
training set according to the type of disease identified. In our
project we have identified the diseases such as mealybugs,
blackspots, bactrocera or anthracnose.

V. EXPERIMENTAL RESULTS

The original fruit image isfirst pre-processed to remove
unwanted noises to achieve better quality of image and
accurate result. Pre-processed image is transformed from
RGB to binary. The blob detection is processed to extract the
fruit region. Segmentation is carried out to highlight the
defected portions in the fruit. Finally, the features have been
extracted to identify whether the fruit is affected or not.
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Figure 4. Black spots (a) Input image, (b) cluster, (c)
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Figure5. Anthracnose (a) I nput image, (b) cluster, (c)
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Figure 6. Bactrocera (a) I nput image, (b) cluster, (c)
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Performance analysis of the training data set using
neural networks is eval uated as shown in figure 7 and figure
8.
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Figure7.
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Figure8.
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The performance of the testing image will be based on the
number of trained images. In the figure 7 the process has
taken 21 iterations to complete. This is because the trained
images are less in number. On comparison, in figure 8 the
process has taken only 11 iterations to complete as more
number of images are trained. It takes few milli seconds to
complete the process. As the number of iterations decreases
the time taken to complete the process also reduces. Thus,
performance can be increased by training more data.

V. CONCLUSION

In our system image processing technique was used
to identify the defects in mango fruit. The affected portions
of the fruit were identified. Through this process the type of
defect present in the fruit were also identified. Based on the
results, it can be concluded that DNN classification is a key
step to produce reliable outcome in detecting the presence of
diseases in mango fruit. In future we plan to develop a
generic system for fruits.
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