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Abstract 

Ever since 2019 life of the world has become pathetic due to the prevalence of Coronavirus. It has 

been into records as one of the most dangerous death waves, one has ever occurred to mankind. 

Scientists and Bio-engineers have been working on the eradication of this virus. Vaccination has been 

done for a few days all around the globe, but somehow it turns to be ineffective to prevent the disease. 

My technique can help to find an appropriate vaccine, it can help in eliminating the virus by different 

scientific procedures. This research article is solely based on Microbiology and Artificial Intelligence 

techniques. It uses the concepts of microbiology to train the AI model efficiently with loads of data, that 

are already available in abundance in the microbiology labs, derived by the powerful electronic 

microscopes. Using Convolutional Neural Networks, by giving highly dense Deep Neural Network we 

iterate through the provided data, therefore implemented by Deep Learning techniques. This would also 

need the data of already existing enzymes. This whole procedure resembles gene therapy or DNA 

manipulation, merely. 
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I. INTRODUCTION  

This involves a few crucial steps to finish the 
whole procedure. That requires expertise in multiple 
fields of biology like, microbiology, genetical 
engineering, medical sciences, biomedical 
engineering; simultaneously it needs proficiency in 
Computer Vision, Machine Learning, Deep learning, 
Neural networks, Artificial Intelligence, and python.  

This experimental project would need large 
amounts of Image data to be processed, and trained 
to the model. The AI model will then be able to 
recognize different categories we train to it. That 
categories include different kinds of viruses, 
chemical bonds, and enzymes. 

The training process is procedural. It must be 
executed in chronological order. The model must be 
trained first with the microscopic image samples of 

different kinds of viruses, followed by different 
types of chemical bonds different viruses have, 
based on the result of the first step the model must 
be able to list the chemical bonds that a specific 
virus contains. Further, the process would be to train 
with the available enzyme data, this is trained in 
such a way that the model should be able to pick a 
particular enzyme based on the chemical bonds. 
Like, a specific chemical bond takes a particular 
enzyme, we must make sure to provide proper data 
to the AI model to work effectively.    

Microscope image processing is a broad term that 

covers Digital Image Processing techniques to 

process, analyze and present images obtained from 

a microscope.  

Such processing is now commonplace in a number 

of fields such 
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as medicine, biological research, cancer 

research, drug testing, metallurgy, etc.  

Several manufacturers of microscopes now 

specifically design features that allow the 

microscopes to interface to an image processing 

system.  

This whole process means Image Acquisition and 

Image Processing. The images will be acquired by 

using microscopes in laboratories, thus obtained 

data would be processed using Image Processing 

techniques, with the usage of Computer Vision. 

Today, the acquisition is usually done using 

a CCD camera mounted in the optical path of the 

microscope. The camera may be full color or 

monochrome. Very often, very high-resolution 

cameras are employed to gain as much direct 

information as possible. Cryogenic cooling is also 

common, to minimize noise. Often digital cameras 

used for this application provide pixel intensity data 

to a resolution of 12-16 bits, much higher than is 

used in consumer imaging products. 

Ironically, in recent years, much effort has been put 

into acquiring data at video rates, or higher (25-30 

frames per second or higher). What was once easy 

with off-the-shelf video cameras now requires 

special, high-speed electronics to handle the vast 

digital data bandwidth. 

Higher speed acquisition allows dynamic processes 

to be observed in real-time, or stored for later 

playback and analysis. Combined with the high 

image resolution, this approach can generate vast 

quantities of raw data, which can be a challenge to 

deal with, even with a modern computer system. 

It should be observed that while current CCD 

detectors allow very high image resolution, often 

this involves a trade-off because, for a given chip 

size, as the pixel count increases, the pixel size 

decreases. As the pixels get smaller, their good 

depth decreases, reducing the number of electrons 

that can be stored. In turn, this results in a 

poorer signal-to-noise ratio. 

For best results, one must select an appropriate 

sensor for a given application. Because microscope 

images have an intrinsic limiting resolution, it often 

makes little sense to use a noisy, high-resolution 

detector for image acquisition. A more modest 

detector, with larger pixels, can often produce much 

higher quality images because of reduced noise. 

This is especially important in low-light 

applications such as fluorescence microscopy. 

Moreover, one must also consider the temporal 

resolution requirements of the application. A lower 

resolution detector will often have a significantly 

higher acquisition rate, permitting the observation 

of faster events. Conversely, if the observed object 

is motionless, one may wish to acquire images at the 

highest possible spatial resolution without regard to 

the time required to acquire a single image. 

2D Image Techniques 

Image processing for microscopy application begins 

with fundamental techniques intended to most 

accurately reproduce the information contained in 

the microscopic sample. This might include 

adjusting the brightness and contrast of the image, 

averaging images to reduce image noise, and 

correcting for illumination non-uniformities. Such 

processing involves only basic arithmetic operations 

between images (i.e. addition, subtraction, 

multiplication, and division). The vast majority of 

processing done on microscope images is of this 

nature. 

Another class of common 2D operations called 

image convolution are often used to reduce or 

enhance image details. Such "blurring" and 

"sharpening" algorithms in most programs work by 

altering a pixel's value based on a weighted sum of 

that and the surrounding pixels (a more detailed 

description of kernel-based convolution deserves an 

entry for itself) or by altering the frequency domain 

function of the image using Fourier Transform. 

Most image processing techniques are performed in 

the frequency domain. 

Other basic two-dimensional techniques include 

operations such as image rotation, warping, color 

balancing, etc. 

At times, advanced techniques are employed with 

the goal of "undoing" the distortion of the optical 

path of the microscope, thus eliminating distortions 

and blurring caused by the instrumentation. This 

process is called deconvolution, and a variety 
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of algorithms have been developed, some of the 

great mathematical complexity. The result is an 

image far sharper and clearer than could be obtained 

in the optical domain alone. This is typically a 3-

dimensional operation, that analyzes a volumetric 

image (i.e. images taken at a variety of focal planes 

through the sample) and uses this data to reconstruct 

a more accurate 3-dimensional image. 

3D Image Techniques 

Another common requirement is to take a series 
of images at a fixed position but at different focal 
depths. Since most microscopic samples are 
essentially transparent, and the depth of field of the 
focused sample is exceptionally narrow, it is 
possible to capture images "through" a three-
dimensional object using 2D equipment 
like confocal microscopes. Software is then able to 
reconstruct a 3D model of the original sample which 
may be manipulated appropriately. The processing 
turns a 2D instrument into a 3D instrument, which 
would not otherwise exist. In recent times this 
technique has led to many scientific discoveries in 
cell biology. 

Analysis 

    Analysis of images will vary considerably 

according to application. Typical analysis includes 

determining where the edges of an object are, 

counting similar objects, calculating the area, 

perimeter length, and other useful measurements of 

each object. A common approach is to create an 

image mask that only includes pixels that match 

certain criteria, then perform simpler scanning 

operations on the resulting mask. It is also possible 

to label objects and track their motion over a series 

of frames in a video sequence. 

 

Digital image processing is the use of a digital 
computer to process digital images through 
an algorithm. As a subcategory or field of digital 
signal processing, digital image processing has many 
advantages over analog image processing. It allows a 
much wider range of algorithms to be applied to the 
input data and can avoid problems such as the build-
up of noise and distortion during processing. Since 
images are defined over two dimensions (perhaps 
more) digital image processing may be modeled in 
the form of multidimensional systems. The 
generation and development of digital image 

processing are mainly affected by three factors: first, 
the development of computers; second, the 
development of mathematics (especially the creation 
and improvement of discrete mathematics theory); 

Digital image processing allows the use of much 

more complex algorithms, and hence, can offer both 

more sophisticated performance at simple tasks, and 

the implementation of methods that would be 

impossible by analog means. 

In particular, digital image processing is a concrete 

application of, and a practical technology based on: 

• Classification 

• Feature extraction 

• Multi-scale signal analysis 

• Pattern recognition 

• Projection 

Some techniques which are used in digital image 

processing include: 

• Anisotropic diffusion 

• Hidden Markov models 

• Image editing 

• Image restoration 

• Independent component analysis 

• Linear filtering 

• Neural networks 

• Partial differential equations 

• Pixelation 

• Point feature matching 

• Principal components analysis 

• Self-organizing maps 

• Wavelets 

 

Filtering 

Digital filters are used to blur and sharpen digital 

images. Filtering can be performed by: 

• convolution with kernels (filter array) in the 

spatial domain.  
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• masking specific frequency regions in the 

frequency (Fourier) domain. 

 

 

Figure-1: 3*3 Mean Blur Spatial Low-pass 
filter 
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Figure- 2: Fourier Transform Representation 
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Figure-3: Affine transformations 

Transformation 
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http://www.ijsred.com/
https://en.wikipedia.org/wiki/Identity_operation
https://en.wikipedia.org/wiki/File:Checkerboard_identity.svg
https://en.wikipedia.org/wiki/Reflection_(mathematics)
https://en.wikipedia.org/wiki/File:Checkerboard_reflection.svg
https://en.wikipedia.org/wiki/Scale_(ratio)
https://en.wikipedia.org/wiki/File:Checkerboard_scale.svg
https://en.wikipedia.org/wiki/Rotate
https://en.wikipedia.org/wiki/File:Checkerboard_rotate.svg


International Journal of Scientific Research and Engineering Development-– Volume X Issue X, Year 

Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 5 
 

 

Deep learning (also known as deep structured 

learning) is part of a broader family of machine 

learning methods based on artificial neural 

networks with representation learning. Learning can 

be supervised, semi-supervised or unsupervised.  

Deep-learning architectures such as deep neural 

networks, deep belief networks, deep reinforcement 

learning, recurrent neural networks, 

and convolutional neural networks have been 

applied to fields including computer vision, speech 

recognition, natural language processing, machine 

translation, bioinformatics, drug design, medical 

image analysis, material inspection, and board 

game programs, where they have produced results 

comparable to and in some cases surpassing human 

expert performance.  

Artificial neural networks (ANNs) were inspired by 

information processing and distributed 

communication nodes in biological systems. ANNs 

have differences from biological brains. 

Specifically, neural networks tend to be static and 

symbolic, while the biological brain of most living 

organisms is dynamic (plastic) and analog.  

The adjective "deep" in deep learning refers to the 

use of multiple layers in the network. Early work 

showed that a linear perceptron cannot be a 

universal classifier, but that a network with a 

nonpolynomial activation function with one hidden 

layer of unbounded width can. Deep learning is a 

modern variation that is concerned with an 

unbounded number of layers of bounded size, which 

permits practical application and optimized 

implementation while retaining theoretical 

universality under mild conditions. In deep learning 

the layers are also permitted to be heterogeneous 

and to deviate widely from biologically 

informed connectionist models, for the sake of 

efficiency, trainability, and understandability, 

whence the "structured" part. 

Interpretations 

 Deep neural networks are generally interpreted in 

terms of the universal approximation 

theorem or probabilistic inference.  

The classic universal approximation theorem 

concerns the capacity of feedforward neural 

networks with a single hidden layer of finite size to 

approximate continuous functions. In 1989, the first 

proof was published for sigmoid activation 

functions and was generalized to feed-forward 

multi-layer architectures in 1991 by Kurt 

Hornik. Recent work also showed that universal 

approximation also holds for non-bounded 

activation functions such as the rectified linear unit.  

The universal approximation theorem for deep 

neural networks concerns the capacity of networks 

with bounded width but the depth is allowed to 

grow. Lu et al.[23] proved that if the width of a deep 

neural network with ReLU activation is strictly 

larger than the input dimension, then the network 

can approximate any Lebesgue integrable function; 

If the width is smaller or equal to the input 

dimension, then the deep neural network is not a 

universal approximator. 

The probabilistic interpretation derives from the 

field of machine learning. It features inference,[29] as 

well as the optimization concepts 

of training and testing, related to fitting 

and generalization, respectively. More specifically, 

the probabilistic interpretation considers the 

activation nonlinearity as a cumulative distribution 

function. The probabilistic interpretation led to the 

introduction of dropout as a regularizer in neural 

networks. The probabilistic interpretation was 

introduced by researchers.  

Artificial Neural Networks 

Artificial neural networks (ANNs) 

or connectionist systems are computing systems 

inspired by the biological neural networks that 

constitute animal brains. Such systems learn 

(progressively improve their ability) to do tasks by 

considering examples, generally without task-

specific programming. For example, in image 

recognition, they might learn to identify images that 

contain cats by analyzing example images that have 

been manually labeled as "cat" or "no cat" and using 

the analytic results to identify cats in other images. 

They have found most use in applications difficult 

to express with a traditional computer algorithm 

using rule-based programming. 
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An ANN is based on a collection of connected units 

called artificial neurons, (analogous to biological 

neurons in a biological brain). Each connection 

(synapse) between neurons can transmit a signal to 

another neuron. The receiving (postsynaptic) neuron 

can process the signal(s) and then signal 

downstream neurons connected to it. Neurons may 

have stated, generally represented by real numbers, 

typically between 0 and 1. Neurons and synapses 

may also have a weight that varies as learning 

proceeds, which can increase or decrease the 

strength of the signal that it sends downstream. 

Typically, neurons are organized in layers. Different 

layers may perform different kinds of 

transformations on their inputs. Signals travel from 

the first (input) to the last (output) layer, possibly 

after traversing the layers multiple times. 

The original goal of the neural network approach 

was to solve problems in the same way that a human 

brain would. Over time, attention focused on 

matching specific mental abilities, leading to 

deviations from biology such as backpropagation, or 

passing information in the reverse direction and 

adjusting the network to reflect that information. 

Deep Neural Networks 

A deep neural network (DNN) is an artificial neural 

network (ANN) with multiple layers between the 

input and output layers. There are different types of 

neural networks but they always consist of the same 

components: neurons, synapses, weights, biases, 

and functions.[112] These components functioning 

similarly to the human brain and can be trained like 

any other ML algorithm. 

For example, a DNN that is trained to recognize dog 

breeds will go over the given image and calculate 

the probability that the dog in the image is a certain 

breed. The user can review the results and select 

which probabilities the network should display 

(above a certain threshold, etc.), and return the 

proposed label. Each mathematical manipulation as 

such is considered a layer, and complex DNN has 

many layers, hence the name "deep" networks. 

DNNs can model complex non-linear relationships. 

DNN architectures generate compositional models 

where the object is expressed as a layered 

composition of primitives. The extra layers enable 

the composition of features from lower layers, 

potentially modeling complex data with fewer units 

than a similarly performing shallow network. For 

instance, it was proved that sparse multivariate 

polynomials are exponentially easier to approximate 

with DNNs than with shallow networks.  

Deep architectures include many variants of a few 

basic approaches. Each architecture has found 

success in specific domains. It is not always 

possible to compare the performance of multiple 

architectures unless they have been evaluated on the 

same data sets. 

DNNs are typically feedforward networks in which 

data flows from the input layer to the output layer 

without looping back. At first, the DNN creates a 

map of virtual neurons and assigns random 

numerical values, or "weights", to connections 

between them. The weights and inputs are 

multiplied and return an output between 0 and 1. If 

the network did not accurately recognize a 

particular pattern, an algorithm would adjust the 

weights.[115] That way the algorithm can make 

certain parameters more influential until it 

determines the correct mathematical manipulation 

to fully process the data. 

Recurrent neural networks (RNNs), in which data 

can flow in any direction, are used for applications 

such as language modeling. Long short-term 

memory is particularly effective for this use.  

Convolutional deep neural networks (CNNs) are 

used in computer vision. CNNs also have been 

applied to acoustic modeling for automatic speech 

recognition (ASR).  

Image Classification 

It creates an image classifier using 

a keras.Sequential model, and loads data 

using preprocessing.image_dataset_from_directory. 

You will gain practical experience with the 

following concepts: 

• Efficiently loading a dataset off disk. 
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• Identifying overfitting and applying 

techniques to mitigate it, including data 

augmentation and Dropout. 

This tutorial follows a basic machine learning 

workflow: 

1. Examine and understand data 

2. Build an input pipeline 

3. Build the model 

4. Train the model 

5. Test the model 

6. Improve the model and repeat the process 

 Image classification is the primary domain, in 

which deep neural networks play the most important 

role in medical image analysis. The image 

classification accepts the given input images and 

produces output classification for identifying 

whether the disease is present or not. E. Kim et 

al , proposed a CNN method that outperforms 

perfect image classification accuracy in 

cytopathology. Inception v3 architecture is one of 

the best methods for medical data analysis and has 

accomplished proficient human performance. 

The CNN architecture proposed by E. Hosseini-AsL 

et al. ] uses three-dimensional convolutions to 

classify Alzheimer's disease. J. Kawahara et 

al. proposed a CNN-like architecture used for 

predicting the development of the brain. In image 

classification, CNNs are the recent state-of-the-art 

methods. The CNNs learned about natural images, 

showing strong performance and encountering the 

accuracy of human expert systems. Finally, these 

statements conclude that CNNs can be improved to 

control the essential architecture of medical images. 

Image classification is a complex process that may 

be affected by many factors. Because classification 

results are the basis for many environmental and 

socioeconomic applications, scientists and 

practitioners have made great efforts in developing 

advanced classification approaches and techniques 

for improving classification accuracy. Image 

classification is used a lot in basic fields like 

medicine, education, and security. Correct 

classification has vital importance, especially in 

medicine. Therefore, improved methods are needed 

in this field. The proposed deep CNNs are an often-

used architecture for deep learning and have been 

widely used in computer vision and audio 

recognition. In the literature, different values of 

factors used for the CNNs are considered. From the 

results of the experiments on the CIFAR dataset, we 

argue that the network depth is the priority for 

improving the accuracy. It can not only improve the 

accuracy but also achieve the same high accuracy 

with less complexity compared to increasing the 

network width. 

 

To classify a set of data into different classes or 

categories, the relationship between the data and the 

classes into which they are classified must be well 

understood. Generally, classification is done by a 

computer, so, to achieve classification by a 

computer, the computer must be trained. Sometimes 

it never gets sufficient accuracy with the results 

obtained, so training is a key to the success of 

classification. To improve the classification 

accuracy, inspired by the ImageNet challenge, the 

proposed work considers the classification of 

multiple images into the different categories 

(classes) with more accuracy in classification, cost 

reduction, and in a shorter time by 

applying parallelism using a deep neural 

network model. 

 

The image classification problem requires 

determining the category (class) that an image 

belongs to. The problem is considerably 

complicated by the growth of categories' count, if 

several objects of different classes are present in the 

image and if the semantic class hierarchy is of 

interest because an image can belong to several 

categories simultaneously. Fuzzy classes present 

another difficulty for probabilistic categories' 

assignments. Moreover, a combination of different 

classification approaches is helpful for the 

improvement of classification accuracy. 

Deep convolutional neural networks provide better 

results than existing methods in the literature due to 

advantages such as processing by extracting hidden 

features, allowing parallel processing, and real-time 

operation. The concept of convolutions in the 

context of neural networks begins with the idea of 
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layers consisting of neurons with a local receptive 

field, i.e., neurons which connect to a limited region 

of the input data and not the whole. 

In this examination, the image classification process 

is performed by using TensorFlow, which is an 

open-source programming library in Python to 

manufacture our DCNN. We have considered the 

CIFAR-10 dataset, which contains 60,000 pictures. 

In the examination, 6000 and 3000 bits of data were 

taken from the related images for planning and 

testing exclusively the cat and pooch pictures taken 

from the CIFAR-10 dataset, which were resized, 

and histogram equalization operations were 

performed. 

 

The experimental strategy was executed in Python 

using Ubuntu. We aimed for the best result in the 

image handling field. For implementing the 

operational parallelism, we had some limitations 

related to the CPU, which is useful only for 

sequential operations. But when it comes to parallel 

programming, GPUs are more prominent with 

CUDA. In the past, GPUs have been working as 

graphic accelerators. However, parallel 

programming has been developed as a powerful, 

general-purpose, and fully programmable parallel 

data processing approach for operations that require 

it. 

CUDA is NVIDIA's parallel computing architecture 

that enables dramatic increases in computing 

performance by harnessing the power of 

the GPU (graphics processing unit). We perform the 

proposed method on Ubuntu 16.04 operating system 

using an NVIDIA Geforce GTX 680 with 2 GB of 

memory. In the developed model, GPU technology 

has been utilized while training. 

 
Medical image classification 

 

One of the most imperative problems faced 

in the domain area of image recognition is the 

classification of medical images. The major 

intention of medical image classification is to 

classify medical images into several elements to 

assist medical practitioners or physicists in 

diagnosing disease. Hence, medical image 

classification is split into two steps. The first and 

foremost step of medical image classification is to 

extract the essential features from the acquired input 

image. The second step in medical image 

classification is utilizing the features to construct 

models that classify the image data set. In the recent 

past, medical practitioners customarily utilized their 

specialized experience to extract features so that 

classification of medical images could be performed 

into several classes. However, this manual medical 

image classification was found to be highly 

cumbersome and time-consuming. 

Medical image classification involves the process of 

segregating medical-related information into a 

useful form. Classification of medical images is 

based on placing image pixels with similar values 

into groups. With the placement of similar values 

into groups, common pixels are identified and are 

denoted by these pixels. Hence, a correctly 

classified image usually denotes the areas on the 

ground that share specific features as specified in 

the classification scheme. From the above 

specification, images are classified into two types: 

1. supervised classification and 

2. unsupervised classification 

 

a)  Supervised classification 

Supervised classification utilizes the spectral 

signatures acquired from training samples to 

classify a given input image. 

b) Unsupervised classification 

In contrast, an unsupervised classification identifies 

spectral classes present in a multiband image with 

human interference. 

 

Based on image classification, a series of more 

complex tasks can be extended according to 

different application scenarios, such as object 

detection, object localization, image segmentation, 

etc. Object detection is a practical and challenging 

computer vision task, which can be regarded as a 

combination of image classification and 

localization. Given an image, the object detection 

system should be able to identify the objects in the 

image and provide their location. 

 

As shown in Fig. 6.4, an object detection system can 

output several rectangular boxes and labels. Each 

rectangular box represents the boundary of the 

predicted object, as well as its category and position 

information. Both of these outputs are needed to be 

evaluated by developers. To evaluate the accuracy 

of the predicted boundary, the Intersection over 

Union (IoU) metric is introduced. To evaluate the 

correctness of the predicted category labels, the 
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Mean Average Precision (mAP) metric is 

introduced. 

 

Figure-4: Object Detection 

(https://ars.els-cdn.com/content/image/3-s2.0-

B9780128234884000060-f06-04-

9780128234884.jpg) 

The concept of IoU is very intuitive; it illustrates the 

intersection of the predicted boundary and the 

ground-truth boundary. The bigger the IoU is, the 

higher is the performance of the prediction. If both 

intersections overlap entirely, the result is perfect. 

IoU= (Predicted boundary∩Ground−truth 

boundary)/(Predicted boundary∪Ground−truth 

boundary) 

 

In Fig. 6.5, a solid border indicates the ground-truth 

boundary of the object “orange” and a dashed 

border indicates the predicted boundary. In general, 

a matrix can be defined with the coordinates of the 

upper left corner and the lower right corner of the 

matrix, namely: 

 

 

Figure-5: Truth Boundary 

 

No matter for image classification or object 

detection or segmentation, feature extraction is the 

key to achieve a higher classification or detection 

performance. Most of the existing most features 

representations algorithms are based on handcrafted 

features, which mainly rely on experience and 

professional knowledge. Recently, the original deep 

learning, especially the CNN model, has attracted a 

lot of attention in the field of pattern recognition 

and computer vision. Although CNN models can 

automatically learn high-level semantic information 

from labeled data, CNNs require a fixed-size image 

as the input to model in previous approaches. To 

solve the problem of fixed size, two common 

operations are introduced, including crop operation 

or warp operation, which will affect final 

classification performance due to the loss of some 

discriminative spatial information. In this chapter, to 

eliminate the limitation of input images size, a novel 

CNN model framework with SPP-net is proposed to 

detect the fingerprint liveness. In addition, high-

level structural features based on multiscale images 

are learned, so our method has the scale invariance 

and is more robust to scale-invariant. Weights and 

bias parameters learned in the pre-trained network 

model using ImageNet 2012 database are migrated 

to our model, which is viewed as the parameter 

initialization of our model architecture. Then, we 

fine-tune our SPP-net by employing the training 

samples from LivDet 2011 and LivDet 2013 

databases. Our experiment proves that the 

classification performance of our model is better 

than other methods and is more suitable for FLD; it 

can better prevent spoofing attacks by artificial 

replicas. 

Architecture 

For Viruses: 

• Data Collection 

All the microscopic images of different kinds of 

viruses need to be collected, along with the images 

of the different bonds in the RNA of the viruses  

Any virus is made up of RNA as their base structure 

As the human DNA is made out of various organic 

compounds like C, H, O, N, all of them are in some 

order forms a certain strand, to form so they need to 

http://www.ijsred.com/
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form a bond with each other, that makes up a 

molecule. 

Data Classification 

The collected data needs to be classified. 

We need to collect thousands of images of each 

kind of virus. 

Each category needs to be put at a place with 

thousands of images, different perspectives. 

After classifying and putting them in folders, we 

need to prepare a dataset on that. 

Each kind of virus takes each label (label can be 

either numerical or a text)  

For Enzymes: 

• Data Collection 

All the data of different kinds of enzymes needed to 

be collected, based on the different bonds in the 

RNA of the viruses  

Any virus is made up of RNA as their base structure 

As the human DNA is made out of various organic 

compounds like C, H, O, N, all of them are in some 

order forms a certain strand, to form so they need to 

form a bond with each other, that makes up a 

molecule. There are various enzymes to break 

different bonds 

• Data Classification 

The collected data needs to be classified. 

We need to collect a list of thousands of each kind 

of enzyme. 

Each category needs to be put at a place with its 

respective labels. 

After classifying and putting them in folders, we 

need to prepare a dataset on that. 

Each kind of enzyme takes each label (label can be 

either numerical or a text).  

 

Architecture 

 

Figure-6: Architecture 

The above architecture is self-explanatory. It 

indicates how the procedure is executed 

chronologically. 

First, Data Collection is done. Once the data is 

collected properly, they are classified and 

categorized into separate labels.  

Thus, classified data is called a Dataset. This image 

dataset is fed to the model that we will create using 

python programming using Deep Learning 

algorithms by implementing Convolutional Neural 

Networks. 

The fed dataset is used as a training sample by the 

model. The training process takes a good amount of 

time, based on the number of pictures. We can use 

GPU for this process, this can happen using CUDA 

with Tensorflow. When the training is finished we 

proceed to the next step. 

Convolutional Neural Networks are used for 

processing the data, the data undergoes through a lot 

of neural meshes and predicts a proper outcome, 

same as the number of data classes. 

We go for the testing process. This involves the 

usage of a known image of the virus, chemical 

bond, and predicting the enzyme. The predictions 

are correct when the score is above 92% accuracy. 

In ML notations it is said that a model is efficient 

when the accuracy is more than 92%. 

The model is saved using one of the two methods, 

either Joblib or Pickle, which are python libraries 

available for saving Machine Learning models. 

Joblib is used for saving complex models containing 

large data or complex data, like multi-dimensional 

arrays or images. 

http://www.ijsred.com/
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The next step is to evaluate the performance of the 

model. This evaluation is done explicitly by 

Tensorflow or Keras libraries of python. Based on 

the results we proceed to the next steps or correct 

the number of deep neural layers.   

The model is saved using one of the two methods, 

either Joblib or Pickle, which are python libraries 

available for saving Machine Learning models. 

Joblib is used for saving complex models containing 

large data or complex data, like multi-dimensional 

arrays or images. 

After the model is saved, we go for the testing 

process. This involves the usage of a known image 

of the virus, chemical bond, and predicting the 

enzyme. The predictions are correct when the score 

is above 92% accuracy. In ML notations it is said 

that a model is efficient when the accuracy is more 

than 92%. 

The effective model is then exported. A simple user 

interface can be developed for engineers to use. 

This user interface can be accessed through an 

application. This application can be either Windows 

or Mac, based. This can also be made platform-

independent. 

 

Block Diagram 

 

 
 

Figure-7: Block Diagram 
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