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ABSTRACT

Agricultural research has gained traction in recent years. A farmer spends countless hours preparing for
their crop, from researching and choosing the desired variety of seed, to make a successful crop and
yield. And the reality is, all of the time, energy, and preparation can be immediately torpedoed if the
seeds received and planted by the farmer are bad or defective, which is a problem a farmer, has no
control over. There are many factors involved in agricultural production, and seed qualities are at the
top of the list. Seed testing contributes to the reduction of agricultural production risk. Seed testing
identifies quality faults in seeds prior to planting, saving time and money. Nowadays, virtually the entire
world’s population depends on seeds, or the plants they develop into, to carry out daily life. Our purpose
is to decide the standards of a seed via means of identifying and testing physical purity, via a means of
allowing the farming network to get exceptional seeds with the use of CNN.
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I. INTRODUCTION lighting conditions. The image categorization
procedure was utilized to cut down on the time it
took to gather the training photos needed to
train convolutional neural network models.
Various solutions were also tested to find the
best in-depth learning model with accuracy and
training time. Approximately seven seeds were
tested each for training and testing. Highly

Seed testing is the cornerstone for all subsequent
seed technology procedures. Seed testing is used
to control quality parameters during seed
handling. It is a quality measure that can be
measured and guaranteed by seed performance.
Our goal is to establish seed quality standards,
including physical hygiene, so that farmers may
obtain high-quality seed through CNN. Seed segmented accuracy (95%)
identification can be helped by deep learning and

computer-aided viewing approaches. It was II. was achieved.LITERATURE SURVEY
constructed, taught, and tested to recognize four

different types of seeds in this study using a deep Image process.ing, a computer-assisted theo_ry,
learning method and a computerized detection has long captivated experts. Image processing
tool. Image acquisition is done under controlled involves the removal of a feature, which is a
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difficult task and supports identifying the object
and the separation. Machine learning strategies
are employed for training the system to extract
the elements using 900 cotton seeds. In seed
separation cotton, the tree separation of decision
and MLP has a 98% accuracy rate, and the
division of the Nave Bayes has a 94% accuracy
rate. According to the findings, the Nave Bayes
separator makes 52 inaccurate classifications,
while the decision and MLP tree separations
each make 11 errors.

Agrawal and Dahiya used logistic regression to
compare machine learning algorithms for
categorizing different grain seeds. Using logistic
regression, Linear Discriminant Analysis, k-Near
Neighbor Separator, Tree Separator, Gaussian
Naive Bayes and vector support machine. This
study reported performance levels for both lines
as well as incompatible algorithms. The level of
accuracy for the six algorithms is as follows:
Logistic Regression level was 91%, Linear
Discriminant Analysis level was 95%, k-Near
Neighbour level was 87%, Tree Separator was
88%, Naive Bayes rate was 88% and Support
Vector Machine rate was 88.71%.

III. PROPOSED SYSTEM

Capture Image Resize Image Add Labels to Arrange in
—» . —»
the images folders
Validate the Train the Modify the Split Datasetsin
Model Model Model Training and
ion folders
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Finding best Load the Test Identification of seed type and
Model image detect the purity of seed
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Fig: 1 Block Diagram of the desingned model

PROJECT METHODOLOGY

A new model based on CNN was established in
the proposed work, which provides an efficient
technique to identify and categorize seeds. The
whole process consists of three levels:

e Database structure

e Training
e Testing.

The ultimate aim of this system is to distinguish
healthy seed photos from newly germinated or
bug-infested seed photographs. Therefore, all
archives are divided into 4 sets:

e For training purposes, images of healthy
seedlings

e For testing purposes, images of healthy
seedlings

e For training purposes, images of unhealthy
seedlings

e For testing purposes, images of unhealthy
seedlings

Training images are treated as inputs for
computer- assisted learning to understand
incompatible with materials. Test images are
then treated as controls to test the proposed
algorithm.

CONVOLUTIONAL NEURAL NETWORK (CNN)

A Convolutional neural network is an algorithm
which comes under deep learning which takes
the image of the dataset and gives the necessity
to each and every image of various classes and
they are able to differentiate the one image from
the other which belongs to the same class. The
CNN is used mainly for image processing,
classification and segmentation of the data.

CNN is a network designed to process structured
data such as images. It consists of two stages.
Namely,

1. Feature Extraction - consist of convolution
and pooling layer

2. Classification - consist of dense neural
network part

Fully
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Fig: 2 Architecture of CNN
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Data Set Formation:

For dataset formation, four different types of
known seeds were chosen. The seeds chosen
were corn, chickpea, peanut, soya bean. It's really
well worth noting that the wide variety of
pictures taken for every form of seed have to be
huge a good way to keep away from elegant
differences. There will be a bias effect on
preference for a prominent set if one seed
collection has more photos than the others.

Training:

The training phase represents the proposed
system'’s training based on the data generated, in
the dataset formation stage. For training, this
phase is classified into two phases namely, the
forward and backward phase.

e The forward phase is where the inputs are
passed via the network.

e The backward phase is where updating of
weights happens.

There are eight classes in the dataset. The
training phase has some features such as image
enhancement, decay level of learning and system
testing. Generally, trained models result in better
performance for a training set but fail once they
are applied on to a test set.

Avoiding excess and improving the ability to do
normal deep learning models, the process of
adding an image was used. During image
magnification, various images are made by
embedding in various processing methods or
combinations of many processing methods.

Testing:

The testing phase was started by applying a very
well-trained system from the training phase.
Dataset for testing was prepared. Unlike the
training database, the images were randomly
taken at various angles and positions by
adjusting the light levels. This experimental
database assisted in making the data model
invisible to a real-world file. The size of the
photos was changed to match the size of the
suggested model. The images are fed into the
proposed model after being resized, in order to
guess the test data. Scores of the outcomes are
collected during the model testing phase.

WORKING

¢ In the beginning, numerous varieties of seed
were collected, with each type containing two
sorts of seeds: healthy and unhealthy seeds.

e A seed is considered to be healthy when it is
not damaged or has not started to germinate etc.
In the case of faulty seed, the reverse is true.
After the pre-processing of the image takes place
in which a sample is captured and given as an
input.

e Then, in feature extraction, the image is further
processed in which some phases take place, like
Convolution layer and pooling layer.

e In the convolution layer, various filters are
applied to the original image. Pooling layer is
used for dimensional reduction. Apooling layer is
used for reducing spatial size.

* In the classification, a fully connected layer is
present in which the features from the
convolution and from the pooling layers are
grouped.

 Features given by the fully connected layer are
checked for identification of seed and purity
analysis and, as a result, the type of seed and
purity is known.

IV. RESULTS

In the proposed work, Anaconda python is used
to update packages in the project, Tensorflow
packageis used for classification, understanding
and in the prediction of the model .Jupyter Lab is
the platformused. In this project, 320 images are
used as a dataset.Out of which, for training, 256
images are used and for validation, 64 images
are used.

Sample images:

(a) Corn Pure

(b) Corn impure
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(d) Chickpea impure

-

(e) Soya bean Pure

| —

(f) Soya bean impure

(g) Peanut Pure

(h) Peanut impure

Fig 3 Images from the dataset

Images in fig 3 represent the training and
testing dataset.

Following graphs explain the model’s training,
validationaccuracy and loss:

(@) Model’s training and validation accuracy.
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(b) Model’s training and validation loss
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Fig: 4 Accuracy and loss of the model.

From image 4(a), we can obtain the accuracy of
the testing and validation of the model. Initially,
the accuracy for training of the model was as low
as 0.6. On further increment in epoch values, it
attains its maximum accuracy of 0.89. The low
level accuracy of is due to lack of training. The
model’s functioning remains constant initially
and then, there is a slow flow to improve model
performance. At a certain point, it gains its
maximum. After this point, the functioning of the
model remained static. This is because of the use
of more layers in CNN.

From image 4(b), we can obtain the losses from
training and validation of the proposed model.
Initially, the model loss value was very high,
which was also during the starting stage of the
training process as the model had been met with
only limited data samples. It also shows at the
loss of training and validation decreases as
epoch increases. To increase the accuracy rate
and to decrease the error rate, models should be
given a greater number of images so that models
are well trained and validated and the result is
high model performance.

To enhance performance, the proposed system
changed to be properly designed. To raise the
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accuracy and decrease errors, the proposed
system changed to be made trained and
validated.

Confusion Matrix
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Fig 5 Confusion Matrix of the model

The above figure depicts the confusion matrix of
the proposed model on the testing set.

Using the confusion matrix, the following values
are calculated for the class pure corn is:

For the class corn pure ,the true positive value is
3,as only 3 images are predicted as corn pure
whose actual image is also corn pure.

False Negative value is 3, as only 3 images
correspond to the values, sum of rows except the
value in True positive.

False Positive value is 2, as only 2 images
correspond to the values of sum of columns
except the value of True positive.

True Negative value is 16, as only 16 images and
of given images is not corn pure and predicted as
corn pure.

The above results represent the solid overall
performance given for maximum of the classes
within the model. The results from the testing
phase are favorable and can be used for
classification and analysis of seeds.

VII.. FUTURESCOPE

In future, for this proposed works mobile-
primarily based totally software the use of a

bigger range of various seeds and in this mobile
app voice input facilities can be given and also
regional languages options can be added. This
app will assist farmer with constrained know
more about seeds.
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