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Abstract- Recent technological trends have paved the way for
improving and provides advanced services for the stake
holders in the agricultural sector. A fortunate shift is
underway from proprietary and tools to loT-based, open
systems that will enable more effective collaboration between
stakeholders. This approach includes the technological
support of application developers to begin specialized services
that will seamlessly interoperate, thus creating a sophisticated
and customizable working environment for the end users. We
propose the implementation of an architecture that
instantiates such an approach, based on set of domain
independent software application called ‘‘generic enablers’’
that have been developed in the context of the FI-WARE
project. The implementation is used to validate a number of
innovative concepts for the agricultural sector such as the
notion of a services’ market place and the system’s adaptation
to network failures. The results of the evaluation process
provide the acceptance of such a system and the need of
farmers to have access to sophisticated services at affordable
prices. It includes software, hardware and 10T technologies.

Keywords- Plants, Weed, Filtering Enhancement, 10T, Wi-
FI,MATLAB, Arduino UNO.

I. INTRODUCTION

In order to increasing previous technology fruits’
quality and production efficiency, reduce labor intensity. Fruit
non-destructive detection is nothing but process of identifying
fruits’ inside and outside quality without any damage, using
some detecting technology to make evaluation according some
classic rules. Nowadays, the quality, volume estimation of
fruit cannot evaluate on line by the traditional methods. With
the improvement of image processing and Internet of things
technology and computer software and hardware, it becomes
more attractive to identify fruits’ quality by using machine
vision detecting technology. The most existing fruit quality
detecting and grading system have the many disadvantages of
low efficiency, manual inspection work, and low speed of
grading, high cost and complexity.

In case we are sorted circular shaped fruits according
color and grading is done based on its size. The automated
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classification, volume estimation and grading system are
designed to combine three processes such as feature extraction
using GLCM, sorting according to color and grading
according to its size. Software development is highly
important in this color classification system using classifier
and for finding size of a fruit.

The overall system is designed over MATLAB
software to inspect the color and size of the fruit, Hardware is
developed by Arduino UNO and overall sensor monitoring
value is displayed in IOT Module. Here grading can be
categories into four ways Red small, Red big, Green small,
Green big.

Il. LITERATURE SURVEY

In [1] Prof. S.M.Shirsath, Mr.Sumit S. Telang
proposed that applications in the agricultural and food
industry, including the inspection of quality and grading of
fruits and vegetables.

In [2] Manoj B. Avhad ,Satish M. Turkane proposed
that embedded system has the advantage of high accuracy of
grading, high speed and low cost. This system will have a best
prospect of applications in fruit quality detecting and grading
areas.

In [3] AkshayDeshpande ,J.K.Singh describe review
of the current existing literature about the inspection of fruits
and vegetables with the application of machine vision, where
the system mostly used to estimate various properties related
to quality are analyzed using image analysis. In agricultural
field the competence and the exact classifying process is very
essential to increase the fruit yield.

1. EXISTING SYSTEM

In existing system, the gardening house is controlled
with only Simple sensors and 8051 microcontroller. The
following sensors are 1.Temperature sensor 2.humidity sensor.
The sensors will detect soil moisture content (i.e.) water
contents of the soil, conductivity level and drive the water
motor. This system collects frames from camera which is
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placed on conveyor belt to cover gardening area. Then image
processing is done to get required features of fruits such as
texture features using GLCM, color and size. Defected fruit is
detected based on blob detection non-effectively, color
detection is done based on thresholding and size detection is
based on binary image of fruit.

IV. PROPOSED SYSTEM

In this project, we represent farm house maintenance
automatically with the help of Arduino microcontroller and
MATLAB for vision. The Arduino UNO microcontroller
which helps to water irrigation for the plant. The following
sensors are used: 1.Temperature sensor 2. Humidity sensor
3.Soil moisture sensor and 4. LDR. The soil moisture sensor
which helps to find out soil moisture content to avoid water
conductivity (i.e.) water content of the soil reduced and driven
the water motor automatically. The temperature and humidity
sensor detects temperature of form house and also drive the
water motor automatically. Matlab is used to find out the
insect damage in the leaf using image processing, feature
extraction and texture features. It will detect insect damage on
the leaf and turn on the chemical motor for pesticide of
particular plant to protect plant. The Matlab also used for to
detect the cultivation of vegetable, inspect the fruits whether
fruits status cultivated or bad. The microcontroller will update
through Ethernet cultivation of vegetable.

V. BLOCK DIAGRAM

A. Biometric Unit

{Inpm (Fingerprint) Colour Conversion { Edge Detection }

Authorized Un-Authorized
(MATLAB Unit)

FIG.1 Biometric Image

B. MATLAB Unit
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FIG .2 MATLARB unit
VI. MODULE DESCRIPTION
A. Input Image

The RGB (Red, Green andBlue) color model is color
model in which red, green and blue light are combined
together in various ways to reproduce a broad array of colors.
This name of the model comes from the beginning of the three
additive primary colors, red, green and blue. RGB is a
dependent color model: different individual devices detect or
create a given RGB value differently, since the color (such as
phosphors or dyes) and their reaction to the individual Red,
Green, and Blue levels vary from user to user, or even in the
same device over time. Thus Red Green and Blue value does
not define the same color across devices without some kind of
color management. To form a color with Red, Green and Blue
three different light beams (one red, one green, and one blue)
must be superimposed. Each of the three beams is called a
products of that color, and each of them can have an better
intensity, from fully off to fully on, in the mixture.

FI1G.3 Input Image

B. Gray Image

In photography and computing technology, a
grayscale or greyscale digital image is an image conversion
types in which the value of each pixel is a single sample, that
is, it carries only intensity values information. Images of this
sort, also known as black and white, are combined exclusively
of shades of gray, varying from black at the lowest intensity to
white at the strongest.
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C. Filtering

In signal processing, a filter is a device or process or
technique that reduces unnecessary components or features
from a signal. Filtering is a signal, image or frames
processing, the defining feature of active or passive filters
being the complete suppression or partial of some aspect of
the signal. It is a one of the non-linear digital filtering
techniques, often used to remove noise and unwanted
distortion from an image or signal. Such noise reduction is a
typical processing step to improve the results of edge detection
like sobel, canny etc.

Median filtering is used in digital image processing
analysis to remove noise in original 2D image. It prevents
edges while removing noise, also having wide applications in
signal and image processing.

The main idea of the filter is to run through the
signal step by step, replacing each entry with the median of
neighboring entries.

FIG. 5 Median Filter
D. Contrast Enhancement

Contrast Enhancement is a technique or approach in
image processing of contrast modification using the image's
histogram. Histogram equalization does this by improving
spreading out the most intensity values to clear blur. Adaptive
histogram equalization (AHE) is a computer image processing
or machine vision technique used to improve contrast in
images or signals. It differentiates from other histogram
equalization with respect that the method computes several
histogram sand uses them to spread the non-darkness values of
the image. In adjust method adjusts intensity values.
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FIG. 6 Adaptive Histogram Equalizati‘(.)»n

E. GLCM

In machine learning, recognition algorithm and in
image processing, feature extraction methods begins from an
starting set of measured data and creates feature extracted
values (features) intended to be informative. Feature
extraction is related to dimensionality reduction based
quantitative analysis.

Table 1 Feature Extraction using GLCM

GLCM VALUES
COREELATION | 0.04
CONTRAST 019
ENERGY 0.164
HOMOGENITY | 09222

VII. RESULT AND DISCUSSION
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FIG. 7 MATLAB unit

VIII.CONCLUSION

This paper presents integrated techniques for sorting
and grading of different food and fruits. Generally image
capture is a big decision task and challenge as there is a
chance of high uncertainty due to the external lighting
conditions, so we are taking the advantage of gray scale image
which are user friendly to the external environment changes as
well as beneficial for finding size of a food and fruit.

IX. FUTURE WORK

In future, We can also work on some more features
for grading and classification, which can identify types of
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disease and/or texture structure of fruits. we can also develop
mobile applications for the same based on above methods so
farmers can use it for identification, classification and grading
of horticultural products.
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