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అండజననం (Oogenesis) 
Ǭņ ŕǡజˇశం ƺƝŏణం   
అండజననం అంƏశయంˣ జȉǱǾంƸ. 
అండ ƛతృకƑల ȂంƬ అంƏȋ ఏరŋɧ 
ǅƕƖƺŊ అండ జననం 
అంƍȉ.   సకɺȉƃలˣ ఒక జత Ǭņ ŕ 
ǡజˇƢȋ (అంƏశƜȋ) ఉదర 
ǯహరంˣ పృషł  ɬహ ǯడŐ ƗŒ ంతంˣ అƶƧ 
ఉంƍǀ. పǯś లˣ ఎడమ Ǭņ ŕ ǡజˇశం 
ƛతœ ం ఉంǹంƸ. ƛనȍలˣ Ǭņ ŕ ǒǅ ɑంǻ 
X ő̌ ˟ˎŷ ల కలǀకవలŗ  ఏరŋǻǾంƸ. 
X ő̌ ˟ˎŷ ɋౖ TDF ƃరకం ˣƻంచడంవలŗ  
ƻంƏƾవృƸŉ  సమయంˣ ǡజˇశ వలķలం 
(Gonadal cortex) Ǭņ ŕ ǡజˇశంƅ 
ǅɲదనం ȼంȀǾంƸ. Ǭņ ŕ ǡజˇశం ఏరŋƳన 
సమయంˣ   ƗŒ థƿక ǡజ కƑȋ 
(Primordial Germ cells) Ǭņ ŕ 
ǡజ శయంˣƧ వలస 
ȼంȀƒǀ. ƻంƏƾవృƸŉ  సమయంˣ Ǭņ ŕ 
ǡజˇశం అƾవృƸŉ  ȼంȀǾంƸ.   Ǭņ ŕ 
ǡజˇశం ɕȋపల ఉపకƠ కƑల ȓƳన 
ఒక సņ రం ఏరŋǻǾంƸ. ఈ సņ రంˣƺ 
కƑలȂ జనన ఉపకƠకƑȋ (Germinal 
epithelial cells) అంƍȉ. 
అంƏశయంˣƺ ƿƩǃన ˣపǃ ƗŒ ంతం 
సంˠజక కణƊలం˖ ƺంపబǻǾంƸ. 
ǜƺŊ Ł˨ ƛ ȉ. జనన ఉపకƠకƑȋ 

సమ ǅభజన ȼందడం ƔřƝ ఏరŋɧ ʣతņ   
కƑȋ Ł˨ ƛˣ ƬనŊ ƬనŊ Ǳంȃȋƅ 
ఏరŋడƒǀ. ఒʣķకķ ǱంȃȂ ƅő ƼయŲ 
ȃƱక (Graffian follicle) ƅ ƻȋƤņ ȉ. 
ఒక ƅő ƼయŲ ȃƱకˣ ƙƅ అƾవృƸŉ  
ȼంƸన ఒక కణం అండ ƛతృకణం 
(Oogonium) ƅ ఏరŋǻǾంƸ. ƿƩǃన 
కƑȋ ȃƱƃకƑȋƅ ఉంƳ అƾవృƸŉ  ȼంɬ 
అంƏƺƧ ˛షక పƔƝŇ లȂ అందɠƤņ ǀ.  
అండ ƛతృకణం ǅభజనˣƧ పŒ ɹǆంచడం 
ƔřƝ ƗŒ థƿక అండƛతృకƑȋ 
(Primary oocytes)ƅ ఏరŋడƒǀ.  
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MODULE-I  (PROTOCHORDATES)       
 

1.1. General Characters and Classification of   
Chordates upto classes.  

1.2 Salient features of Urochordata and 
Cephalochordata Salient features of 
Cyclostomes 

1.3  General Characters and Classification of 
Fishes upto sub class level,  

1.4. Structure and life-history of Herdmania, 
Significance of retrogressive Metamorphosis. 
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INTRODUCTION 
 

Animal kingdom is basically divided into 
two sub kingdoms: 

 
(a) Nonchordata- including animals 

without notochord. 
 

(b) Chordata- This comprising animal 
having notochord or chorda dorsalis. 

While the Chordata has a notochord at 
some stage during the life, it is not 

known to exist in the Nonchordata. 
• The Chordata is the animal 

phylum with which everyone is most 

intimately familiar, since it includes 
humans and other vertebrates 

However, not all chordates are 
vertebrates. 

 
• All chordates have the following 

features at some stage in their life (in 
the case of humans and many other 

vertebrates, these features may only 
be present in the embryos). 

 
•   Pharyngeal slits – a series of 

openings that connect the inside of the 
throat to the outside of the 

 

“neck”. These are often, but not 
always, used as gills. 

 

 
• Dorsal tubular nerve cord – A 

bundle of nerve fibers which runs down 
the “back”. It connects the brain with 

the lateral muscles and other organs. 
 

Pharyngeal slits dorsal nerve cord &  
Notochord 

 
•   Notochord – cartilaginous rod 

running underneath, and supporting, 
the nerve cord. 

 
•   Post-anal tail – an extension of the 

body posts the anal opening. 
  

 ORIGIN OF CHORDATES 
 

It is believed that chordates 
originated from invertebrates. 

However, it is difficult to determine 

from which invertebrate group of the 
chordate developed.  

It is almost constant that 
chordate ancestors were  soft bodied 

animals. Hence, they were not 
preserved as fossil.   

Many theories have been put 
forward to explain the evolution of 

chordates, few of them are as follows: 
 

(a) COELENTERATE     THEORY:  
 

According     to     this     theory     
chordates     developed from 

coelenterates.  

It is belived that radial symmetry 
coelenteron, cnidoblasts etc, 

disappeared and advanced characters 
developed to give rise the chordates.  

This theory infers that chordate 
might have acquired higher characters 

independently. This theory is not 
acceptable. 

 
(b) ANNELID THEORY: This theory 

suggests that the chordates have 
evolved from an annelid stock, like 

many chordates the annelids show 
bilateral symmetry, metasmerism, 

head, lateral coelome complete 

digestive tract, closed circulatory 
system, haemoglobin, etc.  



 

 

 

 

 

 

 

 

 

 

 

 
 
MODULE-II  (FISHES & AMPHIBIA)       

2.1. Scoliodon: Morphology, structure of Heart, Brain and 

sense organs. 
2.2. Migration in fishes and types of scales - Dipnoi 

fishes 
2.3 Characters and Classification of Amphibia upto orders 
2.4. Rana : Morphology, respiratory system, structure of 

heart, Brain and reproductive systems only. 
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External Features of Dogfish 

(Scoliodon):  

Shape, Size and Colour: 

Dogfish (Scoliodon) has a long, 

laterally compressed spindle-

shaped body tapering at both 

ends. The fully grown specimen 

measures from 30 to 60 cm in 

length. The colour of the body is 

dark grey above and pale white 

beneath, while the portions of the 

caudal fin are more or less dark. 

Body surface is rough due to 

backwardly directed spines of 

placoid scales embedded in the 

dermis. 

 

Division of Body: 

The body is divisible into head, 

trunk and tail, though there are no 

distinct boundaries between these 

regions. 

(i) Head: 

The head is strongly compressed 

dorso-ventrally and is produced in 

front into a wedge-shaped snout 

or rostrum. 

(ii) Trunk: 

The trunk is almost elliptical in 

transverse section. Its thickest 

part lying in front of the middle of 

the body. The trunk gradually 

tapers behind into the tail. 

(iii) Tail: 

The tail is laterally compressed 

and is bent upwards at a small 

angle and fringed with a caudal fin. 

Such a tail is known as 

heterocercal tail. 

Fins: 

Dogfish (Scoliodon) is provided 

with two sets of fins which are 

flattened expansions of the skin 

supported by cartilaginous rods 

and horny fin rays- these are 

unpaired or median fins and paired 

lateral fins. 

(i) Median Fins: 

The median fins are two dorsal 

fins, a ventral or anal fin and a 

caudal fin. The first dorsal fin is 

large and triangular in shape and 

is situated a little in front of the 

middle of the body. It has a basal 

lobe. The second dorsal fin is also 

triangular in outline but is very 

small and is situated midway 

between the first dorsal and the tip 

of the tail. The caudal fin extends 

along the dorsal and ventral 



 

 

 

 

 

 

 

 

 

 

 

 
 
MODULE-III (REPTILIA)       
3.1. Characters and Classification of Reptiliaupto orders 
3.2. Calotes: Morphology, digestive system, urinogenital system and Brain 
3.3. Identification of Poisonous snakes 
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REPTILIA: CHARACTERS AND 
CLASSIFICATION  

Reptiles are cold-blooded 

vertebrates, breath by lungs and having 
the body covered by scales or scutes.  

General characters: 

 They are inhabitants of terrestrial 

and aquatic (both marine and 
freshwaters) environments. 

 Their skin is dry, cornified and 

usually covered by epidermal 
scales or scutes. There are a few 
integumentary scent glands 

secreting pheromones during 
breeding seasons. 

 Single external nasal opening is 
present on the snout. Ear drums 
are slightly depressed. 

 Two pairs of pentadactyle limbs are 
present. The limbs end in clawed 

digits. 
 The cloacal opening is either 

transverse or longitudinal. 

 A post-anal tail is present. 
 The heart is composed of two 

auricles and a partially divided 

ventricle. There are right and left 
systemic arches. 

 The kidney is metanephric type. 
 Mullerian duct persists as oviduct 

in female and Wolffian duct is 

retained as vas deference in male. 
Males possess copulatory organs. 

 Twelve pairs of cranial nerves are 
present. 

 Vomero-nasal organ (Organ of 

Jacobson) is well-developed. 
 Single occipital condyle in the skull 

is present for the attachment with 

atlas. 
 Mandible consists usually six 

pieces of bones. 
 Vertebrae are procoelous. Sternum 

is greatly developed with ribs. 

 Cleidoic eggs are large. The 
calcareous shell serves for 

protection against desiccation and 
external injury. The shell is porous 
for gaseous exchange. 

 Fertilisation is internal. 
 Embryos are provided with extra-

embryonic membranes, like 
amnion, chorion and allantois. 

 



 

 

 

 

 

 

 

 

 

 

 

 
 
MODULE-IV (AVES & MAMMALS)        
4.1. General characters of Aves and Classification of Mammals- comparison of 

Prototheria, Metatheria and Eutheria 
4.2. Pigeon (Columbia livia) : Exoskeleton, respiratory system, structure of heart, 
4.3. Migration in birds and its significance, Flight adaptation in birds 
4.4. Dentition in Mammals, 
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GENERAL CHARACTERS OF 

AVES 

Introduction:  

Class Aves includes birds, bipedal 

vertebrates.  Birds are unique in having 

feathers as their exoskeleton. Aves 

originated from therapod dinosaurs in 

Jurassic period and modernized in the 

cretaceous period. T.H.Huxley called 

birds  

“Glorified reptiles”. J.Z. Young 

described them as the “Masters of air” . 

Ornithology is the study of birds.  

General characters of Aves  

• Birds are cosmopolitan and found 

in all continents, seas and most 

islands. 

• Their wide occurrence is due to 

their power of flight, which enables 

them to reach places unreachable 

to other animals. 

• Most of them can fly and a few have 

lost the power of flight. 

Body temperature: 

• They are homeothermic (warm 

blooded) and the body temperature 

provides high metabolic rate for 

quick energy supply. 

• Birds are endothermic, and 

expend a lot of energy to keep 

warm. 

Body form and appendages: 

• The body is boat shaped 

and streamlined. 

• It is divisible into head, neck, 

trunk and tail. 

• The forelimbs are modified into 

wings for flight which are supported 

by powerful flight muscles attached 

to the sternum. 

• Each fore limb has 1 to 3 digits and 

each hind limb has 1 to 4 digits. 

• The hind limbs are used for 

perching, walking, hopping, 

wading, swimming etc. 

• Skin is dry and thin except 

for uropygial or oil gland on the tail. 

• Body is covered by epidermal horny 

skeleton of feathers which conserve 

body heat, help in flight and provide 

colouration to the birds. 

Endoskeleton: 

• The endoskeleton is bony, but 

delicate and light. 

• Skull is monocondylic, i.e., with 

single occipital condyle. 

• Sternum is usually large and with a 

median keel for the attachment of 

flight muscles. 

• Bones are pneumatic, i.e., contain 

air cavities to reduce weight. 

Digestive system: 

• Mouth has a wide gap and jaws are 

covered with horny sheaths to form 

strong beaks. 

• Beaks are adapted to various 

modes of feeding: seed-crushing, 

fruit-scooping, fish-tearing, nectar-

sipping, wood-chiselling, grain-

pickling etc. 

• Teeth are absent and food is 

swallowed un masticated. 

• The crop stores and softens food.  

• Alimentary canal often has 

additional chambers; crop and 

gizzard. 

• Gizzard is muscular to crush and 

churn the softened food. 

• Some birds keep stone in the 

gizzard to effectively crush seeds 

and grains. Alimentary canal leads 

to the cloaca. 

• The cloaca is divided into three 

linear compartments: i.e., anterior 

coprodaeum middle urodaeum 
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Abstract--According to the most recent statistics, the most 

common type of cancer globally is the breast carcinoma and 

kills close to 900,000 people annually. Early and accurate 

diagnosis of the illness can increase the likelihood of successful 

treatment and lower the mortality rate. In fact, an early 

diagnosis can help stop it from spreading and prevent the 

premature victims from getting it. Researchers who study 

cancer have a number of difficulties when attempting to 

differentiate between benign and malignant tumors as well as 

attempting to make judgments about benign and metastatic 

breast carcinoma. Examine the effectiveness of automated deep 

learning algorithms at identifying malignant cells in women's 

breasts and cancer stage. This paper suggests applying deep 

learning algorithms to whole-slide pathology images in order to 

possibly increase diagnostic efficacy and accuracy. 

The convolutional neural networks (CNN), sparse auto 

encoders (SAE), and stacked sparse auto encoders are 

illustrations of techniques of deep learning were used in this 

research work. There are numerous public mammographic 

databases available. The methods discussed in this paper are 

put to the test using the mini-MIAS mammographic database. 

The stacked sparse auto encoder performs better, this method 

has to be tested in a clinical setting before being used. It has 

higher accuracy and precision as compared to CNN and SAE. 

Better diagnostic performance was achieved by several deep 

learning methods. Deep learning algorithms are used to better 

reliably identify tiny tumors while detecting breast cancer via a 

mammogram.  

 

Keywords: Breast Cancer, Malignant cells, deep learning, 

CNN, Stacked sparse auto encoders, SAE 
 

I. INTRODUCTION 
 

According to a reputable source like the Centers for 
Disease Control and Prevention (CDC), breast carcinoma is 
one of the frequently causing type of cancer in women. 
Depending on a number of variables, there are wide 
variations in the probability of healing breast cancer and the 
nature of a woman's tumour. 2 of the biggest factors are the 
disease's stage when she receives her diagnosis and aspects. 
This cancer develops in the breast cells. Most of the time 
one of the two breast regions named as the lobules or the 
ducts is where the cancer first appears. A cancerous 
condition called adipose tissue, which is found in your 
breast, is also possible both the fibrous connective tissue and 

tissue. Unchecked cancer cells could potentially frequently 
spread to unaffected tissue of breast and can reach to the 
lymph nodes situated below the arms [1]. 
 

According to medical experts, breast cancer is brought 
on by the unchecked proliferation of aberrant breast cells 
that are alleged the nodules of lymph or other areas of the 
body, in addition to the breast, to have migrated and 
expanded like Meta Size. Finding these undesirable cells 
quickly is crucial to avoid the consequences of the following 
stage possible to stop their spread as soon as is practical. If a 
tumour is discovered, the initially a physician will first 
assess whether the swelling is benign by looking at whether 
or whether it can be divided into not harmful that is benign 
and harmful that is malignant types. Both forms of cancer 
can be treated and prevented using different methods. 
Malignant cells have the potential to migrate to other body 
parts, whereas other one do not transform into cancer and 
don't spread throughout the body.  
 

All of these illnesses are a result of the lack of a 
screening tool of that caliber and quality which can spot 
early signs of cancer. A patient would benefit if there was a 
tool like this one. In fact, be prepared to begin treatment as 
soon as feasible, and seek to prevent the proliferation of 
cancerous or unwanted cells. However, such a device 
doesn't exist at the moment. Almost always, successful 
treatment of any illness depends on receiving an early 
diagnosis. Most sufferers are not able to identify their 
sickness earlier than it develops into an incurable stage. It 
makes a difference in the rise in the number of fatalities 
worldwide. Breast cancer represents one of the illnesses that 
has a potential of being cured when discovered in its early 
stages. That’s why early disease diagnosis stops the disease 
from migrating to other parts of body. 
 

Medical experts struggle to come up with treatment 
plans that might increase a person's physical and mental 
survival time because there are no prognostic models 
available. Therefore, in order to increase accuracy, it takes 
time to identify the tactic that results in the lowest rate of 
error. There was a need for a latest disease prediction 
system that made use of machine learning because the 
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presently available procedures to detect breast carcinoma, 
such as mammography, scanning, and biopsy, require a lot 
of time. This method uses algorithms that shorten the time 
needed for classification of the tumour, increase the 
precision through which cells are located, and speed up the 
classification process. 
 

Thermography has grown in popularity during the past 
few years, especially as a cervical cancer screening tool 
[12]. This is due to the alluring realities of its own 
reasonably secure invention as well as the possibility of later 
enhancements made feasible by cutting-edge technical 
advancement. The goal of the present study in this field is to 
develop a more conclusive tumour outcome that can be 
accepted by a large group of people and used as a 
prescription for screening of breast carcinoma. In a related 
vein, breaking through the restrictions that have lately 
emerged because of the laborious screening process, 
especially when photo needs to be prepared. Since of 
continual advancements in the field, imaging using thermo 
graphic, as a technology and the applications it may support 
have been given fresh life. The monitoring for breast cancer 
that is carried out with the use of thermography is probably 
one of its greatest uses. Despite this, thermography hasn't 
yet been proven to be the best technique for completing this 
particular task. Additionally, most medical experts would 
prefer to receive the results of a mammogram instead of the 
ones of a thermograph considering that the procedure is not 
entirely risk-free. Because of this, if it is significantly 
improved, thermal imaging screening mammography has 
the possibility of emerging as a competitive alternative [15]. 
 
The results of this research point to the use of a 
Convolutional Neural Network, or CNN, for testing of 
image and remediation in sort to lessen the disadvantages 
previously mentioned. 
 

II. LITERATURE REVIEW 
 

1) Screening Techniques: Breast cancer screening 

techniques based on imaging and genetics have been the 

focus of numerous studies. Moreover, to the finest of our 

information, no study that combines both of these methods 

has been conducted. The researchers of [2] presented a 

thorough overview of the many techniques used for 

histological image analysis to identify breast carcinoma. 

These techniques are based on CNN. Based on the dataset 

that was used, the authors categorised their study. The 

events are listed in reverse chronological order, beginning 

with the most recent one. The results of this study indicate 

that ANNs were initially used in the field of histological 

analysis around the year 2012. The algorithms that were 

used the most commonly were ANNs and PNNs. However, 

textural and morphological qualities were mostly used in 

feature extraction research.  CNN were clearly advantageous 

for the detection and prescription of breast cancer, which 

ultimately resulted in more effective treatment.  
 

2) Algorithms for Disease Prediction: For the purpose 

of creating predictions for non-communicable diseases, 

many algorithms were used (NCDs). The effectiveness of a 

variety of other classification techniques was investigated 

and compared by the authors of [3]. The classification 

algorithms were applied to eight different NCD datasets 

using a 10-fold cross validation strategy and eight different 

classification methods. These were subjected to the region 

under the curve analysis and rated as an accuracy indicator. 

The NCD datasets, according to the authors, include useless 

and noisy data. In the presence of this noise, NN, SVM, and 

KNN all shown robustness. Additionally, they suggested 

that by using specific pre-processing techniques, the 

problem of irrelevant attributes may be eliminated, leading 

to an improvement in accuracy rates. In order to diagnose a 

range of human illnesses, natural inspiration computing 

(NIC) approaches have been created and put into practise. 

The authors of [4] presented five insect-based NIC 

diagnostic algorithms and examined how useful they are for 

spotting diabetes and cancer. The authors claim that it 

successfully identified a number of tumours (breast, ovarian, 

prostate and lung). ABC that was directed and neural 

networks were combined to detect breast cancer. In addition, 

the authors developed a technique that is quite effective for 

detecting leukaemia and diabetes. They got to the end that 

the use of NICs in conjunction with other categorization 

techniques results in more precise and encouraging results. 

They emphasised the need for further research to be 

completed in order to identify the various disease and 

diabetes phases. Evidence was provided by the authors of 

[5] that supported the utility of NNs in classifying diagnosed 

cancer, mostly in the early stages of the sickness. According 

to their study, a number of NNs have shown some promise 

in the identification of cancerous cells. The imaging 

technique, however, necessitates a substantial amount of 

processing resources in order to pre-process the images. 
 

3) Automation in Diagnostics system: There are so 

many data analysis, deep learning, data mining and machine 

learning techniques that are related to breast cancer 

detection were discussed by the authors of review article [6]. 

This evaluation of breast cancer research papers looked on 

the whole 29 publications in machine learning, 6 articles 

addressing the issues associated with them, and 8 articles on 

convolutional neural networks. The authors noted that 

genetics used in very few researches, the majority of 

publications used imaging. The main methods used in the 

genetic study of breast cancer were the random forest (RF), 

decision tree, and support vector machine (SVM). On the 

other hand, imaging techniques used a range of algorithms, 

including CNNs and Naive Bayes. 
 

However, at the other side, the researchers in [7] focused 
their emphasis on gene mutation as a technique of breast 
cancer diagnosis. They stated that the reverse genetics 
categorization stage will now do gene discovery, genetic 
annotation, and genetic detection of mutation in order to 
determine if there is a presence of malignancy. 
 

They found that many strategies, including SVMs, 
regression, neural networks, probabilistic models, and deep 
learning, may be used. Additionally, they listed the many 
approaches that can be used to understand how nucleotides 
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relate to feature extraction. This is because a sizable amount 
of information in the manner of a string sequence is 
included in DNA sequencing. The authors of [8] evaluated 
recent studies that used a range of imaging modalities and 
deep learning to treat breast cancer. By concentrating on the 
architecture, datasets, applications, and assessments 
involved, they gave these inquiries a structure. Utilizing 
three different modality, they concentrated on creating 
framework of deep learning for imaging of breast 
(ultrasound, scanning, mammography and magnetic 
imaging). They concentrated their work on utilizing DLR-
based CAD systems to give data that were current in terms 
of breast cancer imaging. They used CNNs for 
categorization as well as private datasets in their research. 
The analysis of these surveys will lead to my contribution, 
which will be to conduct concurrent sequencing of genes 
and imaging studies to predict breast malignancy and gather 
more data that will help with the easy detection and therapy 
of breast cancer. 
 

4) Classification of Mammography images: 

Additionally, we will make recommendations to researchers 

who are interested in conducting studies in this area. The 

researchers of [9] propose an intuitive method for 

classifying mammography images as non-migrating, 

migrating or normal using a number of machine learning 

techniques. RF, SVM and CNN are examined for their 

parallels and distinctions.  Researchers came to the decision 

that CNN is the best classifier as a result of the simulation, 

since it uses morphological and filtering operations to 

intuitively categorise digital mammograms. 
 

The dataset from UW Hospital is used by the author in 
[10]. Data visualization and ML techniques like k-nearest 
neighbours, naive Bayes, SVM, logistic regression, decision 
trees, rotation forest and random forests, were practiced 
using this collection. These various machine learning 
techniques and visualisations were applied using the 
programming languages python Minitab, and R. 
Investigations were done to see how each procedure 
compared and differed from the others. The planned 
technique showed an improvement in exactness exhibitions, 
and the outcomes using the calculated relapse model that 
incorporated every one of the qualities showed the most 
extreme level of order precision (97.9%).The parallels and 
contrasts of SVM, Logistic Regression, Naive Bayes, and 
Random Forest were examined in [11]. The Wisconsin 
dataset of breast cancer is used to do the comparison. RF 
had the lowest mistake rate and the best accuracy (99.76%) 
of all the algorithms tested. All of the experiments were 
performed in a simulated environment using the Anaconda 
Data Science Platforms. 
 

The authors [12] proposed a strategy for identifying the 
many kinds of breast cancer in order to treat it. The 
classification of the different types of breast cancer is then 
done using a neural network technique, with a focus on the 
back-propagation neural RBF and MLP. The nine features 
available in this data set correspond to the input layer of the 
neural network. The NN will classify the input information 
into two different forms of cancer (benign and malignant). 

When RBF neural network was utilized, the method that 
was developed and tested on the database had a 
classification recurrence rate of 97 percent. The authors [13] 
examined and compared two different classifiers, namely 
Markov blanket and Naive Bayes- tree augmented 
estimating networks, with the purpose of developing an 
ensemble model for predicting the intensity of breast 
masses. The following methodology was created to aid 
medical practitioners in deciding whether or not to perform 
a breast biopsy on a suspicious reports of a mammogram. 
Based on Bayesian classifiers, the authors have found, are a 
practical substitute for a number of different approaches that 
can be applied in medical applications. BN has proven to be 
a useful tool in the realm of emergency care, because to 
their potent symbol, handling of ambiguity, and when 
numerous alternatives are feasible on the basis of evidence 
that is supplied, authors [14] decide to follow Bayesian 
networks (BN). Considering that Bayesian networks have 
their own symbolic representation, they are considered to be 
a successful methodology. 

 
III. METHODOLOGY 

 
The breast cancer detection via mammography images, 

the suggested method leverages deep learning approaches 
based on human intelligence. In Fig. 1, the various steps of 
the suggested system are depicted. 
 

 
Figure 1: Flowchart depicted the proposed method. 

 

1) Imaging Input Methods: To analyse the organ 

located inside the human body, a specific modality must be 

chosen among all those that are available in medical 

imaging. This will provide us a plethora of knowledge about 

how diseases work. The reports on the anatomy of a lesion 

are generated via X-ray images (mammograms), which are 

used in the given method. 
 

2) Preprocessing of Image:  The many phases of the 

preprocessing approach are depicted in Figure 2. 
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Mammograms frequently contain radio-opaque artefacts 
like labels and wedges as well as digitization sounds like 
straight lines. The methodology of preprocessing in the 
computerized detection process includes the recognition of 
the muscle region that is pectoral and the extraction of the 
breast profile.[16] The preprocessing step involves the 
median filter and other morphological processes to remove 
radio-opaque artefacts and noise, respectively. 

 

3) ROI Segmentation: ROI is a specific area or 

portion of the original image that must be filtered out in 

order to execute additional operations on it. The outlines the 

stages involved in ROI segmentation. For the excision of 

pectoral muscles, a segmentation method is region based 

called initial region growth is initiated.[16] In this method of 

segmentation, the first seed point is chosen along with the 

additional nearby pixels that will be applied to the region. 
 

4) Deep Learning for Cancer Detection: By 

examining the simple features discovered in the earlier 

levels of the network, the topologies of "human brain-

inspired" nonlinear deep models create complex 

characteristics in the network’s deeper layers. These 

characteristics show to be excellent descriptors in object 

recognition issues. [17] The features are iteratively encoded 

at the time of the phase of training of these models, and the 

learnt weights are then adjusted for better network 

optimization. Either supervised learning using CNN or 

unsupervised learning with autoencoders is possible for the 

features. A classifier which is trained predicts the labels 

from the features supplied into it via the layerwise learning 

technique. A label for an unknown image should be 

correctly predicted by the trained network. In this study, 

features from the mammography are learned unsupervisedly 

using a sparse autoencoder[18]. 
 

5) Risk Scoring: Mammograms can be classified as 

dangerous or regular maps the patches into label space 

depending on the score density of the patches immediately 

following categorization.. Even if at minimum one of the 

components regions is thick, mammograms are deemed 

hazardous. Similar to multiple instance learning, this 

method is used. [19] 
 

6) Techniques of Deep learning: In fields including 

biology, robotics, and medicine, deep learning algorithms 

can be used for pattern identification, classification, and 

grouping. The most recent advancements in the field have 

been made because too deep learning (DL) techniques. Data 

representation using multilayered multidimensionalis the 

key component of deep learning, which frequently takes the 

form of a NN with some more than 2 layers. [20] These 

techniques enable the automatic synthesis of higher level 

data descriptions (features) based on lower level ones. 
 

1. Autoencoder: An autoencoder is made up of an 

encoder and a decoder. The encoder component 

uses ℎ�(. ) to convert the input from �  to � . The 

decoder component seeks to recover the initial 

input x from the encoder. The decoder generates 

the result��, which is a rough reconstruction of the 

initial input � . Unsupervised training of an 

autoencoder utilising unlabeled data results in an 

output that replicates the input. The minimization 

of a cost function occurs during the training phase. 

Cross-entropy is the frequently employed cost 

function because it stagnates less frequently than 

mean square error. The encoder portion of the 

autoencoder uses ℎ�(. )to map the input vector � to 

the vector � as seen below: 

��=ℎ�(	�� + ��) (1) 
 

Where ℎ�(. ) is the activation function, 	�  is the 
weight matrix, be is the bias vector. A hyperbolic 
tangent, sigmoid and rectified linear function could 
be the activation function. The proposed system 

makes use of the sigmoid function,ℎ�(�) = 



����
. 

Utilizing the capability hd (.), the auto encoder’s 
decoder switches the encoded portrayal z over 
completely to an unpleasant remaking of the first 
information vector x as seen beneath: 
 

��=ℎ�(	�� + ��)   (2)       
 

Where ℎ�  is the decoder's transfer function, 	� is 

the weight matrix, and �� is the bias vector. 
 

2. Sparse Autoencoders (SAE): An autoencoder's 

sparsity is introduced when a regularizer is applied 

to the cost function [20]. The average output 

stimulation value of a neuron serves as the basis for 

this regularizer. A neuron's average output activity 

measure is described as follows:     

��� =



�
∑ ��

��
��
 ���� =




�
∑ (	�

�����
��
 + ��

�) (3) 

 

n is the total number of training examples, ��is the jth 

training example, 	�
��  is the ith row of the weight matrix 

	� , and ��
�  is the ith entry of the bias vector, �� . If a 

neuron's output activation value is high, the neuron is active. 
With a low output stimulation value, the hidden layer 
neuron only responds to a sparse number of training samples 
by firing. By including a component in the cost function that 

limits the values of��� , it is possible to train the neurons to 
only fire in response to a limited set of training values. Each 
neuron specializes by reacting to a property that is merely 
represented in a part of the training cases. 
 

3. Sparse Autoencoder Stacked or SSAE: Basic 
stacked sparse auto encoders (SAEs) can be 
layered together to create an SSAE, with the first 
layer as a output feeding into the following layer's 
input. The SSAE in this work is created by stacking 
three SAEs. There are four covert layers in each of 
these SAEs. The softmax classifier comes next. 

 
4. Convolutional Neural network (CNN): A CNN 

differs from a standard back propagation neural 
network (BPN) in that directly acts on an image to 
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extract the essential characteristics for 
classification, as opposed to the BPN's usage of 
extracted, manually created picture features. Fully 
connected layers, Convolutional layers, 
classification layers, and pooling layers etc. are 
frequently used in CNN construction.  

 

IV. RESULTS AND DISCUSSION 
 
There are numerous public mammographic databases 
available. The methods discussed in this paper are put to the 
test using the mini-MIAS mammographic database. 
 

1) Data source: There are 332 digitised films totaling 

1124 pictures in the database. The radiologist provides the 

ground truth markers for each mammography in addition to 

the locations of any anomalies. 
 

2) Preparation: Noise removal from digital 

mammograms, artefact suppression, and background 

removal are among of the preprocessing steps. The sections 

that follow discuss the outcomes from each of these phases. 
 
Elimination of digital noise The digitization noises 

contained in the input image are removed using a 2D 
median filtering with a 3X3 neighbourhood window, as 
shown in figure. Figure shows the final image after the 
digitization lines have been removed. 

 

3) ROI Segmentation: Pectoral muscle should be 

excised prior to the detection stage due to its undesirable 

impact on the identification of breast cancer. Using the SRG 

procedure, the pectoral muscle is removed. Fig. 2b depicts 

the grown area. By multiplying the final grayscale 

mammography image with this image the fragmented breast 

muscle by the preprocessed grayscale image (Fig. 2a). 
 

 
Figure 2: Mammogram image is showing the difference in a) Original one 
and b) without Noise . 

 

4) Cancer Detection through Deep learning: The 

following processes are involved in the implementation of 

the DL method for cancer detection: input creation, deep 

network design, network training, and network testing. 

CNN, SAE, and SSAE are the deep learning techniques that 

were utilised in this study. 
 

CNN: The creation of a CNN requires the determination 
of the best value for a number of variables, including 
learning rate which affect accuracy, runtime, etc. Because 

setting a greater learning rate causes inferior performance 
while setting a lower learning rate lengthens training time. 
Although the runtimes are longer, which improves accuracy. 
 

Spatial Auto encoder: A sparse auto encoder is built by 
modifying the network's measurement and other settings to 
ensure that the network produces the best results possible 
given the input data at hand. The training procedure and 
decoder function is among the parameters that must be taken 
into account when building the network. By contrasting, it is 
discovered that the linear transfer function provides the best 
accuracy output. 

 
V. CONCLUSION 

 
In the proposed work, mammographic pictures are used 

to diagnose breast cancer utilizing DL techniques including 
CNN, stacked sparse auto encoder, and SAE. In this study, 
mammograms from the readily accessible mini-MIAS 
database were used. The mammograms are initially prepared 
to eliminate background, pectoral muscle, digitization 
noise, radio-opaque artefacts, and other factors that interfere 
with the deep network's ability to detect malignancy. The 
suggested model has classified dense mammography 
pictures with an accuracy of up to 96.9% for, 97.8% for 
SAE, and 99.1% for SSAE. 
Deep learning techniques are used in mammogram breast 
cancer diagnosis to identify tiny masses more precisely, 
differentiate between cancerous and non-cancerous lesions, 
and offer quantifiable data about such tumours if they are 
cancerous. This helps breast cancer patients receive 
treatment early and protects other women from the 
discomfort and nervousness of having a biopsy. 
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Abstract-  Retinal microvascular is a dependable marker of 

abnormalities in vessel morphology, that have been linked to a 

variety of clinical disorders, both in ocular and metastatic 

disease.However, accurate vessel segmentation, which would be 

intricate- and time-intensive, is required for objective and 

statistical evaluation of the retinal blood vessels. In terms of 

segmenting retinal vessels, artificial intelligence (AI) has shown 

a significant amount of promise. In this study, the fundus images 

retinal blood vessel is segmented using deep learning methods. 

The data set required for this study is collected from the Kaggle 

website and pre-processed using various techniques to make it 

compatible with the deep learning models. The pre-processed 

images are then segmented using deep learning models such as 

LadderNet and UNet. The efficiency of the deep learning models 

are validated using performance metrics such as Intersection of 

Union (IoU), accuracy and F1 score. This study shows an 

accuracy of 0.98% using the UNet deep learning model and it is 

deemed to be an efficient model than the pre-existing models. 

 

Keywords-Retinal blood vessel, Artificial Intelligent, Deep 

learning, UNet, LadderNet, Segmentation. 
 

I. INTRODUCTION 
 

Retinal blood vessels, classification of the blood vessels 
and their structural details is crucial for the computer-aided 
identification and treatment of various ailments.Numerous 
research has focused at how these eye abnormalities relate to 
the properties of the retinal blood vessels. Some fatal 
systemic ailments, such as cardiovascular conditions and 
neurological conditions, can also be shown in fundus 
imaging.   It is hypothesized that a number of retinal blood 
vessels morphological features are connected to illness 
susceptibility and advancement . The very first step to 
scientifically evaluating the fundus image vasculature and 
statistically understanding the morphological features  is 
retinal blood vessels segmentation, which is the segmentation 
of visible vessels from a fundus image. These methods enable 
for the collection of statistical data that is nonintrusive or in 
vivo. The primary goal of recognising and pinpointing retinal 
vessels is to differentiate the various vascularization structure 
tissues of the retina  from the perspective of the fundus image.  
Scientist's attention has been drawn to the recognition of 

retinal vessels due to the availability of non-invasive fundus 
imaging technology and the key details obtained from of the 
vascularization framework for the identification and 
prognosis of a broad range of retinal pathogenesis.Using 
fundus camera equipment, retinal blood vessels can be 
imaged efficaciously and non-invasively. Developing 
scientific proof encompassing translational evidence suggests 
that morphologies in retinal blood vessel sections are initial 
markers of cardio-metabolic risk and outcome similar to any 
illness. As a result, data from large population-based-related 
appears to work is required to determine the essence of these 
morphometric leanings. Numerous processes have been used 
to investigate retinal images. While these offer a variety of 
retinal vessel lists, they are frequently restricted in terms of 
research and numerical value, and have constrained 
processing, including the ability to distinguish between 
venous system and capillaries. As a result, developing a 
reliable method for retinal image examination technique and 
generating a rich quantification of retinal vasculature in large 
numbers of fundus cases. 
 

The authors of [1] suggested a novel U-form DL 
structure based on lighter weight convolution blocks to 
sustain high segmentation performance while minimizing 
computation cost. As an additional contribution, data pre - 
processing and feature extraction steps for retinal image and 
blood vessel features were postulated. On GPU NVIDIA 
GTX 980 systems, the accuracy rate of the model proposed 
in this study is greater than the other such image processing 
techniques, with accuracy rate of 0.98% in 0.48 seconds for 
every individual image, in both. Correspondingly, the authors 
of [2] proposed a model that performs pixel-based extraction 
of features. Dice and Jaccard were employed to calculate the 
similarity measure between both the segmentation process 
and the ground truth. The system's precision was 96.18% and 
94.56% for drive and stare database. The investigational 
outcomes demonstrate that the proposed method produces 
acceptable results.The authors of [3] proposed a new  
architecture called Bridge-net to proficiently utilise 
framework of the retina's blood vessels. Their model 
integrates RNN and a CNN to provide frame of reference 

20
22

 5
th

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 C

on
te

m
po

ra
ry

 C
om

pu
tin

g 
an

d 
In

fo
rm

at
ic

s (
IC

3I
) |

 9
79

-8
-3

50
3-

98
26

-7
/2

2/
$3

1.
00

 ©
20

22
 IE

EE
 | 

D
O

I: 
10

.1
10

9/
IC

3I
56

24
1.

20
22

.1
00

73
30

7

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY KURUKSHETRA. Downloaded on April 17,2023 at 04:48:45 UTC from IEEE Xplore.  Restrictions apply. 



2022 5th International Conference on Contemporary Computing and Informatics (IC3I) 

 

591 

 

before producing the risk map of the retina's blood vessels. 
When compared to other methods, their experimental 
findings demonstrate that their approach produces good 
outcomes.The authors of [4] presented an attention-based 
pyramid scene parsing U-Net segmentation method. Their 
experimental findings demonstrate that PSP-UNet 
segmentation method, which would be centred on a niche 
mechanism that positively affects the detection capability of 
retinal blood vessel pixel resolution, represses the 
interruption of extraneous information, and improves 
network segmentation results, which really is better 
compared to the U-Net method and a few other mainline 
retinal blood vessels segmentation methodologies currently 
in use.After conducting image-specific pre - processing, the 
authors of [5] proposed to use a standard VSSC Net to 
segment the retinal blood vessels both the cardiac angiogram 
and the fundus images. On the basic ocular and 
cardiomyopathy imaging studies sets of data, the VSSC Net 
demonstrated enhanced accuracy values.The researchers of 
[6] proposed an automated method for segmenting and 
retrieving clinically useful functionalities from retinal blood 
vessels, which is crucial for assisting doctors and eye 
professionals in diagnosing various eye diseases and 
assessing proper intervention. The suggested system's 
primary process consists of two crucial phases: segmentation 
and diagnostic extraction of features.The authors of [7] 
proposed a new method for segmenting retinal blood vessel 
segments in medical data predicated on density-based cluster 
analysis of implementations to noise  and structural 
reconstruction. In this study, performance criteria such as 
sensitivity and the area under the curve were increased 
significantly.The researchers in [8] postulated a wavelet-
based classification method for this procedure of blood vessel 
segmentation in in order to achieve more exact outcomes than 
previous methods. The accuracy rate of the segmentation 
stage achieved is near to 97% with a lesser time 
sophistication.The authors of [9] developed a new layered U-
shape attention system (NUA-Net) with enhanced lesion 
reliability for efficient vascular segmentation in retinal 
fundus images. This novel method linked encoder-decoder 
sections using a recursive skip-connection multilevel 
structure to retrieve discriminating ocular functionalities 
from rich local specifics. Based on 2D retinal pictures 
captured by a fundus camera, the researchers of [10] 
hypothesized a strategy for segmenting retinal blood vessels 
and analyzed the efficacy of several approaches for a more 
precise and dependable outcome. To evaluate the efficacy of 
our study approaches, performance metrics such as 
Sensitivity, Specificity, and Accuracy are used, with 
respective values of 94.27%, 87.86%, and 95.61% for two 
separate datasets. In [11], the authors proposed a CNN based 
on a simpler form of a U-Net architectural style that integrates 
residual connections as well as batch normalization in the up- 
and downscaling stages. As input, the system takes areas 
retrieved from the main image and is trained using a novel 
loss function that takes into account the spacing of the each 
pixel to the vascular space. 

 
The following is how the article is constructed: Section 

2 briefs about the work proposed in this study. Section 3 
describes the deep learning models used in this study to 
segment the retinal blood vessels. Section 4 gives the detailed 
description about the results achieved in this study and 
section 5 gives the conclusion of this study.  
 

II. PROPOSED WORK 
 

The main objective of this study is to segment the retinal 
blood vessel which happens to be a reliable biomarker in 
detecting various chronic diseases. In this study the required 
fundus retinal images are collected from the Kaggle website. 
The collected raw image dataset is then pre-processed using 
methods such as grayscale conversion where the raw dataset 
is converted to grayscale from the original RBG coloured 
image, standardization where the quality of the dataset is 
improved by transforming and standardizing the dataset, the 
contrast of the image dataset is amplified in a limited manner 
using the CLAHE technique and finally the overall brightness 
of the dataset is controlled using the gamma adjustment 
technique. The pre-processed image dataset is then subjected 
to deep learning models and segmented using efficient 
models like LadderNet and UNet. The output of the 
segmented images are then validated using performance 
metrics. The figure 1 given below shows the work flow 
followed in this study. 
 

 
Figure 1. Flowchart of the proposed work 

 
A. Data Acquisition 

 
As the ultimate aim of this study is to segment the retinal 

blood vessel, the required dataset for the study is collected 
from the Kaggle website [11]. The collected dataset were 
fundus images of the retina obtained from 400 diabetic 
patients between age range of 25-90 years old. Out of the total 
set of images 40 images were selected randomly of which 33 
images does not show any retinal ailment while the remaining 
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7 images show signs of retinal ailment.  Figure 2 given below 
shows the sample images of the retinal images collected for 
this study. 
 

 
Figure 2. Sample images from the dataset 

 
From figure 2 , the image (a)  shows the fundus images 

of the retina, which is obtained by reflecting light to form a 
2D representation of the 3D retina. The image (b) shows the 
masked image of the retina and the image (c) shows the 
ground truth blood vessel extracted image of the retina. 
 
B. Grayscale Conversion 

 
For computer guided diagnostics, grayscale conversion 

has indeed been implemented in healthcare profession. It is 
particularly important since ultrasonography, X-ray, and CT 
scan images largely rely on them to provide the appropriate 
guidance and care. Rather than actively working on colour 
images, grayscale approximations are frequently employed 
for retrieving features because doing so streamlines the 
process and uses less computing capabilities. Furthermore, 
adding extra features could enhance the number of training 
data required to achieve satisfactory accuracy, and colour 
might be of limited utility in so many instances. In this study, 
the collected raw images are converted to grayscale from 
initial RGB coloured image to make them less complex and 
to reduce the computational time [16]. 
 
C. Standardization 

 
The process of standardization involves downscaling 

dataset variables to give them the characteristics of a 
conventional normal distribution.Standardization causes the 
parameters to be scaled such that the mean and standard 
deviation are, respectively, 0 and 1.This method, which 
rescales extracted features using a range of values between 0 
and 1, is beneficial for optimization techniques.Whenever the 
characteristic distribution is either normal or gaussian, this 
approach is very helpful. 
D. CLAHE 

 

Contrast Limited Adaptive Histogram Equalization is 
used to neutralize image data (CLAHE). CLAHE is a contrast 
over-amplification modification of Adaptive Histogram 
Equalization (AHE). CLAHE tends to work with distinct 
classes of an image called tiles rather than the entire image. 
After that, the untrue boundaries are removed by merging 
adjacent tiles with bilinear interpolation. It can be used to 
improve the contrast of an image.To minimize the issue with 
noise enhancement, CLAHE restricts contrast enhancement. 
The gradient of the transformation function determines the 
contrasts enhancement in CLAHE near a particular image 
pixel. 
 
E. Gamma Adjustment 

 
A nonlinear modification known as gamma adjustment 

is generally applied for every pixel of the target image. Most 
of the time, linear operations like multiplication, reduction, 
and arithmetic are applied to all of the pixels. Gamma 
adjustment is responsible for applying nonlinear methods on 
the target image's pixel and changing the picture's intensity 
applying nonlinear methods on the target image's pixel and 
changing the picture's intensity as a result. It's critical to keep 
a consistent gamma value; it cannot be always too low or 
excessively high [12].With the exception of low luminance’s, 
when it is linear to keep from having an indefinite derivation 
at luminance zero, gamma adjustment is just a power law 
transformation. 
 

III. DEEP LEARNING MODELS FOR SEGMENTATION 
 

For segmenting and categorizing numerous ailments, DL 
and AI are crucial in the healthcare area. AI may be used to 
create extremely accurate and effective models that enable 
physicians to detect and treat diseases in their earliest stages 
even without large resources found in specialized hospitals. 
In this study two different deep learning models are used to 
segment the retinal blood vessels from the dataset images. 
The efficient deep learning model is then classified using 
performance metrics to find the most efficient model [17]. 
 
A. U-Net 

 
U-Net is a deep learning model that has been  offering 

cutting-edge efficiency in several medical picture 
segmentation issues.The u-net is a CNN design used in quick 
and accurate image segmentation.The model's design was 
expanded and changed from a fully CNN's original design in 
order to operate with less training images and produce more 
accurate segmentation.The system has a u-shaped structure 
because it has a contractual path and an expanding path. The 
contractual path is a pretty standard convolutional network, 
consisting of repetitive convolutional application followed by 
a ReLU and a max pooling procedure.A general description 
of this model would be an encoder system accompanied by a 
decoder system[13].The encoder focuses on the covenant 
layers, preceded by the pooling layer. It is employed to 
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retrieve the variables in an image. To enable localization, the 
second portion decoder employs transposed convolution.The 
U-net design is homogeneous and is divided into two main 
sections: The left segment is known as the contracting path 
and is made up of the basic convolution process.The right 
segment is a broad path made up of 2D convolution layer that 
have been inverted.Segmentation is carried out end-to-end 
using U-Net. Whenever a raw image data is used as the input, 
the result is a segmented map.Each pixel is classified by U-
Net to ensure that the both input and output have the same 
magnitude. 
 
B. LadderNet 

 
LadderNet is a deep learning model that has many 

combinations of encoder-decoder branching and skip 
interconnections between every pair of neighbouring decoder 
and decoder branching for each level.Several U-nets are 
connected in a chain to form LadderNet.Designed for 
semantic segmentation, LadderNet is a multiple branch CNN 
model.LadderNet can be thought of as a sequence of U-Nets. 
Sections 1 and 2 can be thought as a U-Net, and Sections 3 
and 4 as yet another U-Net. There seem to be skip 
interconnection at levels A-D among two U-Nets. Unlike U-
Net, which concatenates functionalities from encoder strands 
with functionalities from decoder strands, they sum 
functionalities from two branches[14]. But more U-Nets can 
be connected to form more complex system structures.Due to 
skip connections and residual blocks, LadderNet has more 
data - flow pathways and may be regarded as an ensemble of 
FCN. The similarity to an ensemble of FCNs enhances 
classification precision, while shared weights inside every 
residual block minimize parametric count. Segmentation is 
critical for detecting retinal diseases [18]. 
 

IV. RESULT AND DISCUSSSION 
 

The main goal of this study is to segment the retinal 
blood vessels from the fundus images in order to diagnose 
chronic retina ailments. Initially to start this study the dataset 
required for this study is collected from the Kaggle website. 
The collected raw image dataset consists of fundus images of 
33 retinal images that doesn’t have any chronic retinal 
diseases and 7 images that shows symptoms of chronic retinal 
diseases. These raw images which are not compatible with 
the deep learning model initially are subjected to pre-
processing steps that makes these images compatible with the 
deep learning models to initiate segmentation [20]. The pre-
processed image dataset is then subjected to deep learning 
models such as LadderNet and U-Net. The deep learning 
models then segment the images and the efficiency of the 
model is calculated using performance metrics. The 
performance metrics used in this study are IoU (Intersection 
of Union), Accuracy and F1 Score. Table 1 given below 
shows the performance of the models and the calculated 
values are tabulated for both the deep learning models. 
 

TABLE 1. PERFORMANCE VALUES OF THE DEEP LEARNING MODELS 

Metrics LadderNet U-Net 

IoU 0.9512 0.9758 

Accuracy 0.9545 0.9804 

F1 Score 0.8313 0.8495 

 
From table 1, it is given that the IoU of the deep learning 

models LadderNet is about 0.95% whereas the U-Net model 
has higher value when compared LadderNet of about 0.97%. 
The accuracy of the U-Net model is higher when compared 
between the two models of about 0.98% whereas LadderNet 
has only about 0.95%. The F1 score of LadderNet model is 
about 0.83% whereas U-Net model has higher score of about 
0.84%. Figure 3 given below shows the graphical 
representation of the deep learning model performance on 
retinal blood vessel segmentation [19]. 
 

 
Figure 3. Graphical representation of DL model’s performance on retinal 

blood vessel segmentation 

 
From figure 3, it is seen that that the U-Net modal has 

higher accuracy, IoU and F1 score than the LadderNet model, 
stating that the U-Net model is more efficient than the 
LadderNet model in segmenting the retinal blood vessels. 
Figure 4 given below shows the resulting predicted image 
using U-Net deep learning model. 
 

 
Figure 4. Resulting predicted image using U-Net deep learning model 

  
Figure 4 given above shows the comparison of the raw 

retinal input image given to the DL model and the ground 
truth image used as a reference and the output predicted 
image using the U-Net DL model. 
 

V. CONCLUSION 
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There has recently been progress in the development of 
novel computer-aided methodologies for the classification 
and segmentation of retinal vessels, with clinical applications 
taking precedence. The segmentation of blood vessels is a 
crucial component in the statistical analysis of the retinal 
fundus images. Thus, it is critical for ocular doctors and 
ophthalmologists to have an automated process that can assist 
them in the segmentation and retrieval of significant medical 
attributes from retinal blood vessels during early treatment 
and diagnosis evaluation of a broad range of ocular diseases. 
In this study, deep learning models were used to segment 
retinal blood vessels in order to aid in the diagnosis of chronic 
retinal ailments. Dataset containing fundus images of the 
retina were collected from the Kaggle website and pre-
processed. The image dataset was then subjected to deep 
learning models such as LadderNet and U-Net for the 
segmentation process. The efficiency of the models was 
determined using performance metrics such as IoU, accuracy 
and F1 Score. This study showed a 0.98% of accuracy using 
the U-Net deep learning model to segment the retinal blood 
vessels with high IoU value of 0.95% and F1 score of 0.83%. 
The theoretical calculations derived from the proposed 
method develop competitive average values compared to the 
latest methods. In terms of precision and accuracy, the 
suggested technique outperforms all leading methods. 
Furthermore, it surpasses most state-of-the-art methods while 
avoiding the computational expenses involved with these 
methodologies. 
 

REFERENCE 
 
[1] Boudegga, H., Elloumi, Y., Akil, M., Bedoui, M.H., Kachouri, R. and 

Abdallah, A.B., 2021. “Fast and efficient retinal blood vessel 
segmentation method based on deep learning network.”Computerized 
Medical Imaging and Graphics, 90, p.101902. 

[2] Toptaş, B. and Hanbay, D., 2021. “Retinal blood vessel segmentation 
using pixel-based feature vector.”Biomedical Signal Processing and 
Control, 70, p.103053. 

[3] Zhang, Y., He, M., Chen, Z., Hu, K., Li, X. and Gao, X., 2022. “Bridge-
Net: Context-involved U-net with patch-based loss weight mapping for 
retinal blood vessel segmentation.”Expert Systems with Applications, 
195, p.116526. 

[4] Du, X.F., Wang, J.S. and Sun, W.Z., 2021. “UNet retinal blood vessel 
segmentation algorithm based on improved pyramid pooling method 
and attention mechanism.” Physics in Medicine & Biology, 66(17), 
p.175013. 

[5] Samuel, P.M. and Veeramalai, T., 2021. “VSSC Net: vessel specific 
skip chain convolutional network for blood vessel 
segmentation.”Computer methods and programs in biomedicine, 198, 
p.105769. 

[6] Abdulsahib, A.A., Mahmoud, M.A., Aris, H., Gunasekaran, S.S. and 
Mohammed, M.A., 2022. “An Automated Image Segmentation and 
Useful Feature Extraction Algorithm for Retinal Blood Vessels in 
Fundus Images.”Electronics, 11(9), p.1295. 

[7] Mardani, K. and Maghooli, K., 2021. “Enhancing retinal blood vessel 
segmentation in medical images using combined segmentation modes 
extracted by DBSCAN and morphological reconstruction.”Biomedical 
Signal Processing and Control, 69, p.102837. 

[8] Dikkala, U., Mosiganti, K.J. and Alagirisamy, M., 2022. “Enhanced 
Model for Retinal Blood Vessel Segmentation from Fundus Images 
Using Wavelets.”ECS Transactions, 107(1), p.15521. 

[9] Zhao, R., Li, Q., Wu, J. and You, J., 2021. “A nested U-shape network 
with multi-scale upsample attention for robust retinal vascular 
segmentation.”Pattern Recognition, 120, p.107998. 

[10] Ray, R., Jena, S. and Parida, P., 2022. “An effective threshold based 
technique for retinal image blood vessel segmentation using average & 
Gaussian filters.” 

[11] Gegundez-Arias, M.E., Marin-Santos, D., Perez-Borrero, I. and 
Vasallo-Vazquez, M.J., 2021. “A new deep learning method for blood 
vessel segmentation in retinal images based on convolutional kernels 
and modified U-Net model.”Computer Methods and Programs in 
Biomedicine, 205, p.106081. 

[12]   https://drive.grand-challenge.org/DRIVE/ 
[13] Tharsanee, R.M., Soundariya, R.S., Kumar, A.S., Karthiga, M. and 

Sountharrajan, S., 2021. “Deep convolutional neural network–based 
image classification for COVID-19 diagnosis.”In Data Science for 
COVID-19 (pp. 117-145). Academic Press. 

[14] Cao, H., Wang, Y., Chen, J., Jiang, D., Zhang, X., Tian, Q. and Wang, 
M., 2021. “Swin-unet: Unet-like pure transformer for medical image 
segmentation.”arXiv preprint arXiv:2105.05537. 

[15] Zhuang, J., 2018. “LadderNet: Multi-path networks based on U-Net for 
medical image segmentation.”arXiv preprint arXiv:1810.07810. 

[16] Dash, Y., Dubey, S. K., & Rana, A., Maintainability prediction of 
object oriented software system by using artificial neural network 
approach. International Journal of Soft Computing and Engineering 
(IJSCE),2012, 2(2), 420-423. 

[17] S. Gupta, A. Rana and V. Kansal, "Comparison of Heuristic 
techniques:A case of TSP," 2020 10th International Conference on 
Cloud Computing, Data Science & Engineering (Confluence), Noida, 
India, 2020, pp. 172-177, doi: 
10.1109/Confluence47617.2020.9058211. 

[18] Rana, A., & Sharma, S., Mechanism of sphingosine‐1‐phosphate 
induced cardioprotection against I/R injury in diabetic rat heart: 
Possible involvement of glycogen synthase kinase 3β and 
mitochondrial permeability transition pore. Clinical and Experimental 
Pharmacology and Physiology, 2016, 43(2), 166-173. 

[19] M. S. Raghavendra, P. Chawla and A. Rana, "A Survey of 
Optimization Algorithms for Fog Computing Service Placement," 
2020 8th International Conference on Reliability, Infocom 
Technologies and Optimization (Trends and Future Directions) 
(ICRITO), Noida, India, 2020, pp. 259-262, doi: 
10.1109/ICRITO48877.2020.9197885. 

[20] Gupta, A., Gupta, M., Chaturvedi, P. (2020). Investing Data with 
Machine Learning Using Python. In: Kapur, P.K., Singh, O., Khatri, 
S.K., Verma, A.K. (eds) Strategic System Assurance and Business 
Analytics. Asset Analytics. Springer, Singapore. 
https://doi.org/10.1007/978-981-15-3647-2_1. 

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY KURUKSHETRA. Downloaded on April 17,2023 at 04:48:45 UTC from IEEE Xplore.  Restrictions apply. 



 

 

 
 

Abstract

Keywords—Sepsis, Artificial Intelligence, Machine Learning, 
Disease Prediction using AI. 

2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

979-8-3503-9926-4/23/$31.00 ©2023 IEEE 1557

20
23

 3
rd

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 A

dv
an

ce
 C

om
pu

tin
g 

an
d 

In
no

va
tiv

e 
Te

ch
no

lo
gi

es
 in

 E
ng

in
ee

rin
g 

(I
C

A
C

IT
E)

 | 
97

9-
8-

35
03

-9
92

6-
4/

23
/$

31
.0

0 
©

20
23

 IE
EE

 | 
D

O
I: 

10
.1

10
9/

IC
A

C
IT

E5
74

10
.2

02
3.

10
18

25
99

Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

1558
Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

1559
Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

1560
Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

1561
Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



Evolving Systems

Neural Computing and Applications

Energy Sources, Part B: Economics, Planning, and 
Policy

Computers in 
biology and medicine

Computer Assisted Methods in Engineering and Science

Proceedings of the 2nd International Conference on Recent Trends in 
Machine Learning, IoT, Smart Cities and Applications: ICMISC 2021

Artificial Intelligence and 
Evolutionary Computations in Engineering Systems: Proceedings of 
ICAIECES 2017

Artificial 
intelligence in medicine

2023 3rd International Conference on Advance Computing and Innovative Technologies in Engineering (ICACITE)

1562
Authorized licensed use limited to: Indian Institute of Technology. Downloaded on August 10,2023 at 14:34:35 UTC from IEEE Xplore.  Restrictions apply. 



2022 Fourth International Conference on Emerging Research in Electronics, Computer Science and Technology (ICERECT) 

978-1-6654-5635-7/22/$31.00 ©2022 IEEE 

IoT Based Mobile App for Continuous Health 
Monitoring of the Person 

1st Indira Priyadarsini 
Department of Botany 

& Education,  

Srivilliputhur, India 
manobarkavi@gmail.com 

2nd B. Tejaswini 
Department of Information Science 

tejaswiniraj90@gmail.com 
 

PRR&VS Government College  

Nellore, India 
ischakrapani@gmail.com 

 kuashok@banasthali.in 
 
 

6th Kamal Alaskar 

Department of Computer Application, 

Bharati Vidyapeeth Institute of 

 

Abstract—In the sphere of medicine, IOT is meant to keep 

people safe and healthy plays a crucial part in communicating 

with doctors and patients through the use of health monitoring 

equipment and lowering healthcare costs in the future years. 

The internet of things (IoT) is making the world a smarter and 

more efficient village by allowing a variety of sensors and smart 

gadgets to gather and analyse data for a variety of reasons. As a 

result of these smart things, the healthcare system is growing 

wiser. When basic health facilities lack comprehensive medical 

care infrastructure, emerging countries gain. However, there is 

currently no specialized architecture for smart health units that 

can allow for this gathering and transferring patient health 

information to headquarters hospitals where live patient 

assistance is offered. Here, a smart IoT-based healthcare system 

is proposed, which includes a smart medical kit linked to sensors 

and a server for frequent health tracking. This smart medical 

kit is associated with sensors to measure the health parameters 

like body temperature, blood pressure, and heart rate for the 

effective function of the body. The proposed idea can alert the 

patient and their relatives in case of any abnormalities in their 

health parameters and also get suggestions from the doctor 

without physical contact with the doctor. 

Keywords—Heart rate, Temperature, Blood Pressure, IoT, 

Blynk. 

I. INTRODUCTION 

The Internet of Things (IoT) has become a globally 
acknowledged network technology and heavily researched 
area. Sensors are employed in practically every product today, 
from ordinary items to Sensor-based exhaustive medical 
systems, and industry surveillance systems are now booming. 
[1]. The Internet of Things (IoT) makes our lives smarter, 
efficient, and productive. The prototype device [2] uses a 
mobile phone as the data transferring platform to deliver user-
friendly speech recognition and alert functionality. Because of 
insufficient and ineffective healthcare services to satisfy the 
expanding demands of a growing population with chronic 
conditions, health care is becoming ever more difficult to 
manage. Many smart or medical sensors have emerged as a 
result of technological advancements, which continually 
assess individual patient behavior and properly forecast a 
problem. Data collected by such sensors may be utilized for a 
variety of reasons by a variety of actors, including physicians, 
patients, family, and healthcare facilities. Reports that explain 
the patient's health state are created by combining analytics 

and sensor data. This platform may also include data from a 
variety of sensors to provide mechanisms for monitoring, 
processing, visualizing, storing, and sending notifications 
about a patient's status and vital signs in real-time through 
Internet standards. Different types of sensing devices are 
employed in healthcare, depending on their qualities, 
usefulness, and efficiency. The growth of the IoT in the field 
of medicine is shown in Fig. 1 and the statistics taken from the 
grandviewresearch.com website. 

 
Fig. 1. IoT in health care 

These networked IoT devices produce massive amounts of 
data that suppliers must handle well, which might be a big 
burden. The Internet of Things Analytics (Particle) process is 
used to address the difficulty of storing and analyzing large 
amounts of data. Using approaches such as information 
extraction and information analytics, the raw data is 
transformed into meaningful and therapeutically significant 
information. It is expected that by 2020, more than 50-55 % 
of raw data analysis approaches would be able to better handle 
the stream of data created by instrumented devices and 
applications. Mobile phone-based health assessing solutions 
are growing increasingly mostly as the information and 
technology revolution continues. These technologies can 
gather significant health data and deliver comments to doctors 
and patients [3]. Enabling everyone to assess their health to 
seek emergency treatment in the case of any unconditional 
emergency can save a person's life. In the long term, the 
adoption of such process moves may save the government 
money on medical expenditures [4]. Integrating cellular data 
with a healthcare system based on an open-source Android 
architecture has become fairly straightforward as a result of 
the high accessibility of mobile internet access [5]. 
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Fig. 2. Block diagram 

The implementation of IoT in health monitoring systems 
has provided us with significant growth in the improvement 
of contemporary medical treatment [6]. Sensors have gotten 
smaller as a result of advancements in VLSI technology, 
allowing for the creation of wearable solutions. Devices are 
getting more effective and powerful as a result of persistent 
internet access. IoT-based health monitoring gadgets keep an 
eye on a patient 24 hours a day, seven days a week. The 
gadgets create essential signals by assessing statistical data at 
every critical point [7]. Patients may be remotely monitored 
and appropriate actions are taken in the event of an emergency 
since IoT-based gadgets are always linked to the internet. 
Health tracking systems and IoT-based health tracking 
systems have considerable distinctions. IoT integration in 
health monitoring systems is a difficult challenge [8]. The 
following are some of the difficulties: The majority of IoT 
efforts have yet to be deployed successfully. The Internet of 
Things produces a massive amount of data, which necessitates 
the use of specialized big data for proper management. For 
IoT systems, security is a major concern. In the case of flawed 
or obsolete security systems, hackers might readily get 
sensitive private data from users. Because it is not up to date 
with current security measures, obsolete infrastructure might 
cause difficulties. Fig. 2 shows the overall block diagram of 
the proposed idea. 

II. LITERATURE SURVEY 

Pang and his team demonstrated a monitoring approach 
using an Android smart phone. The system may capture and 
process data on the server and send it to the smart phone 
terminal through a socket, allowing it to monitor the target 
location from anywhere within the range of a wireless 
network. Sensor data is collected from temperature, humidity, 
infrared, and CO2 sensors. A pervasive health system [9] 
using mobile phones was created to help chronic patients 
manage their diseases while out and about. This system 
includes patient health monitoring, diaries for various 
illnesses or symptoms, and social sharing of recorded 
information. Analyzes IoT-based patient monitoring. 
Chronically ill patients can benefit from an IoT-based patient 
monitoring system [10]. This method's goal is to improve 
patients' quality of life by giving them more control over their 
diet and exercise habits. Instructions to obtain measurements 
through sensors and recommendations and exercises are 
equally effective in improving patients' eating habits as the 
created model for the system [11]. Current human health 
monitoring systems have some flaws, such as a rising number 
of users and submitted data, no user assurance, poor real-time 
performance, and low data usage. This project develops an 
IoT-based health monitoring system [12]. The device can 

continually monitor heart rate, blood pressure, pulse, body 
temperature, and other vital indications. In this project, 
wireless sensors save data for health monitoring. The data is 
integrated using the Internet of Things to enable real-time 
monitoring (IoT). The proposed approach improved the 
current health monitoring platform's accuracy and stability 
[13-14]. The author in suggests a smart monitoring system 
based on IoMT. This study describes a full health paradigm 
that includes a remote health-monitoring system. It gathers 
critical patient information and sends it to the physicians. This 
technique saves time for both the patients and the doctors. In 
the event of an emergency, the physicians will be able to assist 
the patient right away [15]. Many scholarly publications 
discuss IoT-enabled versus non-enabled health monitoring 
systems, both in terms of functionality and cost. R. Ali Khan 
et al. explain the system design of a wireless body area sensor 
network for health monitoring purposes [16-17]. Authors in 
proposed a mobile phone accessory-based wireless health 
monitoring system [18]. The patient's heart rate is 
communicated utilizing a smart phone with this method. It is 
made up of a single microcontroller chip. This type is the least 
but it has the benefit of extending the battery life. 

III. PROPOSED SYSTEM 

A smart health assessment system checks body 
temperature, blood pressure, and heart rate using a variety of 
sensors, with the values being relayed using an ESP8266 with 
the support of an IoT platform to provide a comprehensive 
picture of one's health.  

 
Fig. 3. Proposed Idea 

The proposed concept is shown in Fig. 3. With a smart 
patient health monitoring system, the most fundamental 
physical parameters of the patient are measured and sent to the 
cloud for further analysis. A system for tracking the measured 
data in real time. Any disparities between the observed values 
and those established by the doctors as the standard of care 
will be communicated to the patients and their loved ones. A 
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direct effect of this is that the patient will be able to obtain 
prompt first aid without having to wait for or engage with the 
doctors personally. 

The suggested system adds additional sensors to the 
physical layer, resulting in a significant shift in the healthcare 
paradigm, and analysis. Sensors are attached to the patient's 
body in various locations and wirelessly linked to the 
microcontroller. Heart Beat Sensor: Pulse waves, or changes 
in the volume of a blood artery caused by the heart pumping 
blood, are measured by an optical heart rate sensor. The range 
of heart rate for humans is shown in the table: 1. An optical 
sensor and a green LED are used to detect pulse waves by 
monitoring volume changes. To mitigate the influences of 
ambient light such as visible and infrared rays, the detector 
block utilizes an optic filter calibrated for pulse wave 
recognition. This facilitates the gathering of high-quality pulse 
impulses even in wide spaces. Furthermore, by leveraging 
optic sensor systems that had been developed over a long 
period, ROHM was capable of increasing the sensitivities of 
the sensing panel. 

TABLE. I. HEART BEAT SENSOR 

Sl. No. Age Heart Rate 

1 Less than 1 month 120-60 

2 1-12 months 80-140 

3 1-2 years 80-130 

4 2-6 years 75-120 

5 6-12 years 75-110 

6 >12 years 60-100 

A. Temperature Sensor 

A temperature sensor is a device that employs an electrical 
signal to produce temperature measurement in a readable 
form, often a thermocouple or a resistance temperature 
detector. A thermometer is the most standard form of the 
temperature gauge, and it is used to detect exactly cold or hot 
something that is. Temperature meters are used in the 
geotechnical profession to monitor structural changes induced 
by seasonal oscillations in concrete, buildings, soil, water, 
bridges, and other structures. A temperature sensor is a gadget 
that senses an item's degree of warmth or coolness. How 
effectively a temperature meter works is determined by the 
voltage across the diode. The resistivity of the diodes varies in 
direct proportion to the temperature change. Whenever the 
temp drops, so does the resistance, and vice versa. 

B. Pressure Sensor 

The Blood Pressure Sensor is a non-invasive blood 
pressure monitor for people. Systolic, diastolic, and mean 
arterial pressure are all measured using the oscillometric 
approach. The pulse rate is also properly considered. Blood 
pressure is one of the most important essential indicators (BP). 
Moving blood exerts pressure on the vascular walls. Blood 
pressure is defined as the ratio of systolic to diastolic pressure. 
A mercury sphygmomanometer is used to check blood 
pressure. In this procedure, blood pressure is calculated using 
the height of the mercury column. The oscillometric method 
has been used for automated blood pressure monitoring since 
1981. As technology progresses, devices for non-invasive 
oscillometric blood pressure monitoring are being developed. 
As technology progresses, devices for non-invasive 
oscillometric blood pressure monitoring are being developed. 
Such a gadget is the Blood Pressure Sensor: The diastolic and 
systolic pressure is monitored via oscillometric sensing and 
the disparity capacitive or variable piezo resistance concept, 

respectively. Fig. 4 depicts a normal human Systolic vs. 
Diastolic blood pressure chart which is taken from 
bloodpressureuk.org. 

 
Fig. 4. Blood pressure range. 

C. Node-MCU 

Node MCU is an open-source IoT platform that includes 
both software and hardware. It performs the function of as like 
as the microcontrollers like Arduino and many. It is based on 
the ESP8266 microcontroller. It may be connected to the 
computer by USB connection, and programs can be installed 
onto it. A Wi-Fi module is included. The Node MCU is linked 
to a variety of health monitoring sensors, and data is gathered. 
These data are transferred to the cloud with the aid of the Wi-
Fi module. It may be viewed from anywhere using e-mail 
from the cloud. 

IV. RESULTS AND DISCUSSION 

Sensors in the proposed system measure and communicate 
all body variables in real time to the cloud, which is powered 
by an Internet of Things platform. It displays the heart rate at 
any given point in time during the day. Wearers of wearable 
devices can enjoy more comfort as a result of this feature. This 
method captures data that is more exact and accurate. If you 
compare it to the manual techniques, it saves you valuable 
time. Because data is collected on a constant basis, the burden 
on doctors is reduced as a result of these statistics. It is 
possible that the other specialist will also receive these 
numbers by email. The health status of a patient, for example, 
can be recognized and compared to established parameters 
defined by his or her family, and major health alarms can be 
triggered depending on the detected data. The temperature 
from the temperature sensor is monitored regularly, and the 
data in the Blynk app are updated regularly. The temperature 
measured graph is shown in Fig. 5, Fig. 6. The wearable blood 
pressure sensor measures both systolic and diastolic blood 
pressure. The systolic blood pressure is shown in Fig. 7, Fig. 
8 and the diastolic blood pressure is shown in Fig. 9, Fig. 10. 
The heartbeat sensor is used to determine the heart rate. The 
heartbeat rate graph of the patient is shown in Fig. 11, Fig. 12. 
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Application software is designed to show the output status 
of the patient’s body condition. Through this, uneducated 
people could also get to know their health condition with the 
help of a sensor is attached to the body. This particular sensor 
measures four important parameters. The detectable four 
parameters incorporated here are temperature, systolic, 
diastolic, and heart rate. As shown in Fig. 5 and Fig. 6. the 
temperature monitor is abnormal and normal respectively. 
Normally, a human’s average temperature would be 98.6 
degrees Fahrenheit. This tested output denotes us through the 
alert symbol accompanied with an alert beep. If the 
temperature is above the normal state, then the alert symbol 
and a beep sound will get initiated. From this Doctor, a visit 
has to be done by the patient for checking if any abnormality 
is noticed. The graph is depicted for legible understanding to 
uneducated people at the moment after testing. In Fig. 5, since 
the temperature exceeds the normal temperature, an alert beep 
is noticed. In 15 minutes, 1 hour, 6 hours, 1 day the 
temperature is noticed as 130 degrees, 120 degrees, 125 
degrees, 124 degrees respectively. In Fig. 6, since the 
temperature doesn’t exceed the normal temperature, an alert 
beep is not noticed. So that the patient could take self-care by 
him or herself. In the output, one of the patient’s outputs is 
140 degrees, so the alert is shown due to its abnormality. 
While another one is 101 degrees, so the alert is not shown 
due to its normality. 

 
Fig. 5. Temperature monitor - abnormal  

As shown in Fig. 7 and Fig. 8. the systolic monitor is 
abnormal and normal respectively. Normally, a human’s 
average systolic pressure would be 80 to 120 mm Hg. This 
tested output denotes us through the alert symbol 
accompanied with an alert beep. If the systolic pressure is 
above the normal state, then the alert symbol and a beep sound 
will get initiated. From this Doctor, the visit has to be done by 
the patient for checking, if any abnormality is noticed. The 
graph is depicted for legible understanding to uneducated 
people at the moment after testing. In Fig. 7, since the systolic 
pressure exceeds the normal state, the alert beep is noticed. In 
15 minutes, 1 hour, 6 hours, 1 day the systolic pressure is 
noticed as 120 mm Hg, 135 mm Hg, 140 mm Hg, 132 mm Hg 
respectively. In Fig. 8 since the systolic pressure doesn’t 
exceed the normal state, an alert beep is not noticed. So that 
the patient could take self-care by him or herself without 
visiting the doctor. In the output, one of the patient’s outputs 
is 134 mm Hg, so the alert is shown due to its abnormality. 

While another one is 120 mm Hg, so the alert is not shown 
due to its normality. 

 
Fig. 6. Temperature monitor - normal 

 
Fig. 7. Sysytolic monitor. – abnormal 

As shown in Fig. 9 and Fig. 10. the diastolic monitor is 
abnormal and normal respectively. Normally, a human’s 
average diastolic pressure would be 60 to 80 mm Hg. This 
tested output denotes us through the alert symbol 
accompanied with an alert beep. If the diastolic pressure is 
above the normal state, then the alert symbol and a beep sound 
will get initiated. From this Doctor, the visit has to be done by 
the patient for checking, if any abnormality is noticed. The 
graph is depicted for legible understanding to uneducated 
people at the moment after testing. In Fig. 9, since the diastolic 
pressure exceeds the normal state, an alert beep is noticed. In 
15 minutes, 1 hour, 6 hours, 1 day the diastolic pressure is 
noticed as 82 mm Hg, 78 mm Hg, 90 mm Hg, 92 mm Hg 
respectively. In Fig. 10, since the diastolic pressure doesn’t 
exceed the normal state, an alert beep is not noticed. So that 
the patient could take a self-care by him or herself without 
visiting the doctor. In the output, one of the patient’s outputs 
is 99 mm Hg, so the alert is shown due to its abnormality. 
While another one is 73 mm Hg, so the alert is not shown due 
to its normality. 
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Fig. 8. Sysytolic monitor. - normal 

 
Fig. 9. Diastolic monitor. - abnormal 

 
Fig. 10. Diastolic monitor. - normal 

As shown in Fig. 11 and Fig. 12. the Heart rate monitor is 
abnormal and normal respectively. Normally, a human’s 
average Heart rate would be 60 to 100 beats per minute. This 
tested output denotes us through the alert symbol 

accompanied with an alert beep. If the diastolic pressure is 
above the normal state, then the alert symbol and a beep sound 
will get initiated. From this Doctor, the visit has to be done by 
the patient for checking, if any abnormality is noticed. The 
graph is depicted for legible understanding to uneducated 
people at the moment after testing. In Fig. 11, since the heart 
rate exceeds the normal state, an alert beep is noticed. In 15 
minutes, 1 hour, 6 hours, 1 day the heart rate is noticed as 78 
beats per minute, 82 beats per minute, 97 beats per minute, 95 
beats per minute respectively. In Fig. 12, since the heart rate 
doesn’t exceed the normal state, an alert beep is not noticed. 
So that the patient could take self-care by him or herself 
without visiting the doctor. In the output, one of the patient’s 
output is 98 beats per minute, so the alert is shown due to its 
abnormality. While another one is 68 beats per minute, so the 
alert is not shown due to its normality. 

 
Fig. 11. Heart rate monitor  abnormal 

 
Fig. 12. Heart rate monitor – normal 

The sensor's data is fed to the controller, which 
subsequently sends it to the IoT device. These values are 
uploaded in the Blynk app so that we can able to monitor them 
easily. The usual body temperature for a healthy person is 
between 97- and 99-degrees Fahrenheit. A healthy person's 
heart rate ranges from 60 to 100 beats per minute. The human 
body's typical systolic and diastolic rates are fewer than 120 
and 80, respectively. If any of these numbers are abnormal, 
the controller will notify the patients, their families, and their 
physicians, who will administer emergency first aid. 

V. CONCLUSION 

A low-cost, simple-to-implement health monitoring 
system is provided, which solves the shortcomings of the 
existing method of measuring the health parameters by 
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making it a more effective technique of monitoring patients' 
health parameters. It offers the advantages of being less 
expensive, taking less time, and using less power. The 
accurate measurement of a patient's heart rate and other health 
data is achievable, and it plays an important part in the medical 
monitoring system. IoT allows sensors to relay data wirelessly 
to a server. Basic physical characteristics are monitored 
regularly. It is more comfortable for the patient to utilize these 
wearable gadgets. This approach records values that are more 
exact and accurate. It saves time compared to the manual way. 
The doctors' workload is decreased since these values are 
continually recorded. In the future, machine learning and 
artificial intelligence algorithms will be used to analyze a 
component of the design. Automated diagnosis, prescription, 
and repost analysis the system will be supplemented by the 
generator. 
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Abstract. In the sphere of medicine, IOT is meant to keep people safe and healthy plays a crucial part in 
communicating with doctors and patients through the use of health monitoring equipment and lowering healthcare costs 
in the future years. The internet of things (IoT) is making the world a smarter and more efficient village by allowing a 
variety of sensors and smart gadgets to gather and analyse data for a variety of reasons. As a result of these smart 
things, the healthcare system is growing wiser. When basic health facilities lack comprehensive medical care 
infrastructure, emerging countries gain. However, there is currently no specialized architecture for smart health units 
that can allow for this gathering and transferring patient health information to headquarters hospitals where live patient 
assistance is offered. Here, a smart IoT-based healthcare system is proposed, which includes a smart medical kit linked 
to sensors and a server for frequent health tracking. This smart medical kit is associated with sensors to measure the 
health parameters like body temperature, blood pressure, and heart rate for the effective function of the body. The 
proposed idea can alert the patient and their relatives in case of any abnormalities in their health parameters and also 
get suggestions from the doctor without physical contact with the doctor. 

 Keywords: Heart rate, Temperature, Blood Pressure, IoT, Blynk 
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INTRODUCTION 
 

The Internet of Things (IoT) has become a globally acknowledged network technology and heavily researched area. 
Sensors are employed in practically every product today, from ordinary items to Sensor-based exhaustive medical 
systems, and industry surveillance systems are now booming. [1]. The Internet of Things (IoT) makes our lives 
smarter, efficient, and productive. The prototype device [2] uses a mobile phone as the data transferring platform to 
deliver user-friendly speech recognition and alert functionality. Because of insufficient and ineffective healthcare 
services to satisfy the expanding demands of a growing population with chronic conditions, health care is becoming 
ever more difficult to manage. Many smart or medical sensors have emerged as a result of technological 
advancements, which continually assess individual patient behavior and properly forecast a problem. Data collected 
by such sensors may be utilized for a variety of reasons by a variety of actors, including physicians, patients, family, 
and healthcare facilities. Reports that explain the patient's health state are created by combining analytics and sensor 
data. This platform may also include data from a variety of sensors to provide mechanisms for monitoring, 
processing, visualizing, storing, and sending notifications about a patient's status and vital signs in real-time through 
Internet standards. Different types of sensing devices are employed in healthcare, depending on their qualities, 
usefulness, and efficiency. The growth of the IoT in the field of medicine is shown in figure 1 and the statistics taken 
from the grandviewresearch.com website. 

 

 

FIGURE 1. IoT in health care 

These networked IoT devices produce massive amounts of data that suppliers must handle well, which might be a 
big burden. The Internet of Things Analytics (Particle) process is used to address the difficulty of storing and 
analyzing large amounts of data. Using approaches such as information extraction and information analytics, the raw 
data is transformed into meaningful and therapeutically significant information. It is expected that by 2020, more 
than 50-55 % of raw data analysis approaches would be able to better handle the stream of data created by 
instrumented devices and applications. Mobile phone-based health assessing solutions are growing increasingly 
mostly as the information and technology revolution continues. These technologies can gather significant health data 
and deliver comments to doctors and patients [3]. Enabling everyone to assess their health to seek emergency 
treatment in the case of any unconditional emergency can save a person's life. In the long term, the adoption of such 
process moves may save the government money on medical expenditures [4]. Integrating cellular data with a 
healthcare system based on an open-source Android architecture has become fairly straightforward as a result of the 
high accessibility of mobile internet access. [5].. 
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FIGURE 2. Block diagram 

The implementation of IoT in health monitoring systems has provided us with significant growth in the 
improvement of contemporary medical treatment [6]. Sensors have gotten smaller as a result of advancements in 
VLSI technology, allowing for the creation of wearable solutions. Devices are getting more effective and powerful 
as a result of persistent internet access. IoT-based health monitoring gadgets keep an eye on a patient 24 hours a day, 
seven days a week. The gadgets create essential signals by assessing statistical data at every critical point [7]. 
Patients may be remotely monitored and appropriate actions are taken in the event of an emergency since IoT-based 
gadgets are always linked to the internet. Health tracking systems and IoT-based health tracking systems have 
considerable distinctions. IoT integration in health monitoring systems is a difficult challenge [8]. The following are 
some of the difficulties: The majority of IoT efforts have yet to be deployed successfully. The Internet of Things 
produces a massive amount of data, which necessitates the use of specialized big data for proper management. For 
IoT systems, security is a major concern. In the case of flawed or obsolete security systems, hackers might readily 
get sensitive private data from users. Because it is not up to date with current security measures, obsolete 
infrastructure might cause difficulties. Figure 2 shows the overall block diagram of the proposed idea 

LITERATURE SURVEY 
Pang and his team demonstrated a monitoring approach using an Android smartphone. The system may capture and 
process data on the server and send it to the smartphone terminal through a socket, allowing it to monitor the target 
location from anywhere within the range of a wireless network. Sensor data is collected from temperature, humidity, 
infrared, and CO2 sensors. A pervasive health system [9] using mobile phones was created to help chronic patients 
manage their diseases while out and about. This system includes patient health monitoring, diaries for various 
illnesses or symptoms, and social sharing of recorded information. Analyzes IoT-based patient monitoring. 
Chronically ill patients can benefit from an IoT-based patient monitoring system [10]. This method's goal is to 
improve patients' quality of life by giving them more control over their diet and exercise habits. Instructions to 
obtain measurements through sensors and recommendations and exercises are equally effective in improving 
patients' eating habits as the created model for the system [11]. Current human health monitoring systems have some 
flaws, such as a rising number of users and submitted data, no user assurance, poor real-time performance, and low 
data usage. This project develops an IoT-based health monitoring system [12]. The device can continually monitor 
heart rate, blood pressure, pulse, body temperature, and other vital indications. In this project, wireless sensors save 
data for health monitoring. The data is integrated using the Internet of Things to enable real-time monitoring (IoT). 
The proposed approach  improved the current health monitoring platform's accuracy and stability [13-14].The author 
in  suggests a smart monitoring system based on IoMT. This study describes a full health paradigm that includes a 

040001-3



remote health-monitoring system. It gathers critical patient information and sends it to the physicians. This 
technique saves time for both the patients and the doctors. In the event of an emergency, the physicians will be able 
to assist the patient right away [15]. Many scholarly publications discuss IoT-enabled versus non-enabled health 
monitoring systems, both in terms of functionality and cost. R. Ali Khan et al. explain the system design of a 
wireless body area sensor network for health monitoring purposes [16-17]. Authors in proposed a mobile phone 
accessory-based wireless health monitoring system [18]. The patient's heart rate is communicated utilizing a 
smartphone with this method. It is made up of a single microcontroller chip. This type is the least but it has the 
benefit of extending the battery life. 

PROPOSED SYSTEM 
A smart health assessment system checks body temperature, blood pressure, and heart rate using a variety of 
sensors, with the values being relayed using an ESP8266 with the support of an IoT platform to provide a 
comprehensive picture of one's health.  

 

 

FIGURE 3. Proposed Idea 

The proposed concept is shown in Figure 3. With a smart patient health monitoring system, the most fundamental 
physical parameters of the patient are measured and sent to the cloud for further analysis. A system for tracking the 
measured data in real time. Any disparities between the observed values and those established by the doctors as the 
standard of care will be communicated to the patients and their loved ones. A direct effect of this is that the patient 
will be able to obtain prompt first aid without having to wait for or engage with the doctors personally. 

The suggested system adds additional sensors to the physical layer, resulting in a significant shift in the healthcare 
paradigm, and analysis. Sensors are attached to the patient's body in various locations and wirelessly linked to the 
microcontroller. Heart Beat Sensor: Pulse waves, or changes in the volume of a blood artery caused by the heart 
pumping blood, are measured by an optical heart rate sensor. The range of heart rate for humans is shown in the 
table: 1. An optical sensor and a green LED are used to detect pulse waves by monitoring volume changes. To 
mitigate the influences of ambient light such as visible and infrared rays, the detector block utilizes an optic filter 
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calibrated for pulse wave recognition. This facilitates the gathering of high-quality pulse impulses even in wide 
spaces. Furthermore, by leveraging optic sensor systems that had been developed over a long period, ROHM was 
capable of increasing the sensitivities of the sensing panel. 

TABLE 1. Heart Beat Sensor 

Sl.No Age Heart Rate 

1 Less than 1 month 120-60 

2 1-12 months 80-140 

3 1-2 years 80-130 

4 2-6 years 75-120 

5 6-12 years 75-110 

6 >12 years 60-100 

 

Temperature Sensor 

A temperature sensor is a device that employs an electrical signal to produce temperature measurement in a readable 
form, often a thermocouple or a resistance temperature detector. A thermometer is the most standard form of the 
temperature gauge, and it is used to detect exactly cold or hot something that is. Temperature metres are used in the 
geotechnical profession to monitor structural changes induced by seasonal oscillations in concrete, buildings, soil, 
water, bridges, and other structures. A temperature sensor is a gadget that senses an item's degree of warmth or 
coolness. How effectively a temperature meter works is determined by the voltage across the diode. The resistivity 
of the diodes varies in direct proportion to the temperature change. Whenever the temp drops, so does the resistance, 
and vice versa. 

Pressure Sensor 

The Blood Pressure Sensor is a non-invasive blood pressure monitor for people. Systolic, diastolic, and mean arterial 
pressure are all measured using the oscillometric approach. The pulse rate is also properly considered. Blood 
pressure is one of the most important essential indicators (BP). Moving blood exerts pressure on the vascular walls. 
Blood pressure is defined as the ratio of systolic to diastolic pressure. A mercury sphygmomanometer is used to 
check blood pressure. In this procedure, blood pressure is calculated using the height of the mercury column. The 
oscillometric method has been used for automated blood pressure monitoring since 1981. As technology progresses, 
devices for non-invasive oscillometric blood pressure monitoring are being developed. As technology progresses, 
devices for non-invasive oscillometric blood pressure monitoring are being developed. Such a gadget is the Blood 
Pressure Sensor: The diastolic and systolic pressure are monitored via oscillometric sensing and the disparity 
capacitive or variable piezo resistance concept, respectively. Figure 4 depicts a normal human Systolic vs. Diastolic 
blood pressure chart which is taken from bloodpressureuk.org. 
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FIGURE 4. Blood pressure range. 

Node-MCU 

Node MCU is an open-source IoT platform that includes both software and hardware. It performs the function of as 
like as the microcontrollers like Arduino and many. It is based on the ESP8266 microcontroller. It may be connected 
to the computer by USB connection, and programs can be installed onto it. A Wi-Fi module is included. The Node 
MCU is linked to a variety of health monitoring sensors, and data is gathered. These data are transferred to the cloud 
with the aid of the Wi-Fi module. It may be viewed from anywhere using e-mail from the cloud. 

RESULTS AND DISCUSSION 

Sensors in the proposed system measure and communicate all body variables in real time to the cloud, which is 
powered by an Internet of Things platform. It displays the heart rate at any given point in time during the day. 
Wearers of wearable devices can enjoy more comfort as a result of this feature. This method captures data that is 
more exact and accurate. If you compare it to the manual techniques, it saves you valuable time. Because data is 
collected on a constant basis, the burden on doctors is reduced as a result of these statistics. It is possible that the 
other specialist will also receive these numbers by email. The health status of a patient, for example, can be 
recognized and compared to established parameters defined by his or her family, and major health alarms can be 
triggered depending on the detected data.The temperature from the temperature sensor is monitored regularly, and 
the data in the Blynk app are updated regularly. The temperature measured graph is shown in figure 5. The wearable 
blood pressure sensor measures both systolic and diastolic blood pressure. The systolic blood pressure is shown in 
figure 6 and the diastolic blood pressure is shown in figure 7. The heartbeat sensor is used to determine the heart 
rate. The heartbeat rate graph of the patient is shown in figure 8.  

Application software is designed to show the output status of the patient’s body condition. Through this, uneducated 
people could also get to know their health condition with the help of a sensor is attached to the body. This particular 
sensor measures four important parameters. The detectable four parameters incorporated here are temperature, 
systolic, diastolic, and heart rate. As shown in Figures 5. a and 5. b. the temperature monitor is abnormal and normal 
respectively. Normally, a human’s average temperature would be 98.6 degrees Fahrenheit. This tested output 
denotes us through the alert symbol accompanied with an alert beep. If the temperature is above the normal state, 
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then the alert symbol and a beep sound will get initiated. From this Doctor, a visit has to be done by the patient for 
checking if any abnormality is noticed. The graph is depicted for legible understanding to uneducated people at the 
moment after testing. In figure 5. a, since the temperature exceeds the normal temperature, an alert beep is noticed. 
In 15 minutes, 1 hour, 6 hours, 1 day the temperature is noticed as 130 degrees, 120 degrees, 125 degrees, 124 
degrees respectively. In figure 5. b, since the temperature doesn’t exceed the normal temperature, an alert beep is not 
noticed. So that the patient could take self-care by him or herself. In the output, one of the patient’s outputs is 140 
degrees, so the alert is shown due to its abnormality. While another one is 101 degrees, so the alert is not shown due 
to its normality. 

 

 

 

5.a. Temperature monitor - abnormal 5.b . Temperature monitor - normal 

FIGURE 5. Temperature monitor through mobile 

As shown in Figures 6. a and 6. b. the systolic monitor is abnormal and normal respectively. Normally, a 
human’s average systolic pressure would be 80 to 120 mm Hg. This tested output denotes us through the alert 
symbol accompanied with an alert beep. If the systolic pressure is above the normal state, then the alert symbol and 
a beep sound will get initiated. From this Doctor, the visit has to be done by the patient for checking, if any 
abnormality is noticed. The graph is depicted for legible understanding to uneducated people at the moment after 
testing. In figure 6. a, since the systolic pressure exceeds the normal state, the alert beep is noticed. In 15 minutes, 1 
hour, 6 hours, 1 day the systolic pressure is noticed as 120 mm Hg, 135 mm Hg, 140 mm Hg, 132 mm Hg 
respectively. In figure 6. b, since the systolic pressure doesn’t exceed the normal state, an alert beep is not noticed. 
So that the patient could take self-care by him or herself without visiting the doctor. In the output, one of the 
patient’s outputs is 134 mm Hg, so the alert is shown due to its abnormality. While another one is 120 mm Hg, so 
the alert is not shown due to its normality. 
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6.a. Sysytolic monitor. - abnormal 6.b. Sysytolic monitor. - normal 

FIGURE  6. Systolic monitor through mobile 

As shown in Figures 7. a and 7. b. the diastolic monitor is abnormal and normal respectively. Normally, a human’s 
average diastolic pressure would be 60 to 80 mm Hg. This tested output denotes us through the alert symbol 
accompanied with an alert beep. If the diastolic pressure is above the normal state, then the alert symbol and a beep 
sound will get initiated. From this Doctor, the visit has to be done by the patient for checking, if any abnormality is 
noticed. The graph is depicted for legible understanding to uneducated people at the moment after testing. In figure 
7. a, since the diastolic pressure exceeds the normal state, an alert beep is noticed. In 15 minutes, 1 hour, 6 hours, 1 
day the diastolic pressure is noticed as 82 mm Hg, 78 mm Hg, 90 mm Hg, 92 mm Hg respectively. In figure 7. b, 
since the diastolic pressure doesn’t exceed the normal state, an alert beep is not noticed. So that the patient could 
take a self-care by him or herself without visiting the doctor. . In the output, one of the patient’s outputs is 99 mm 
Hg, so the alert is shown due to its abnormality. While another one is 73 mm Hg, so the alert is not shown due to its 
normality. 

As shown in Figures 8. a and 8. b. the Heart rate monitor is abnormal and normal respectively. Normally, a human’s 
average Heart rate would be 60 to 100 beats per minute. This tested output denotes us through the alert symbol 
accompanied with an alert beep. If the diastolic pressure is above the normal state, then the alert symbol and a beep 
sound will get initiated. From this Doctor, the visit has to be done by the patient for checking, if any abnormality is 
noticed. The graph is depicted for legible understanding to uneducated people at the moment after testing. In figure 
8. a, since the heart rate exceeds the normal state, an alert beep is noticed. In 15 minutes, 1 hour, 6 hours, 1 day the 
heart rate is noticed as 78 beats per minute, 82 beats per minute, 97 beats per minute, 95 beats per minute 
respectively. In figure 8. b, since the heart rate doesn’t exceed the normal state, an alert beep is not noticed. So that 
the patient could take self-care by him or herself without visiting the doctor. . In the output, one of the patient’s 
output is 98 beats per minute, so the alert is shown due to its abnormality. While another one is 68 beats per minute, 
so the alert is not shown due to its normality. 
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7.a. Diastolic monitor. - abnormal 7.b. Diastolic monitor. - normal 

FIGURE 7. Diastolic monitor through mobile 

 

 
 

8.a.  Heart rate monitor  abnormal 8.b. Heart rate monitor - normal 

FIGURE 8. Heart rate monitor through mobile 

The sensor's data is fed to the controller, which subsequently sends it to the IoT device. These values are uploaded in 
the Blynk app so that we can able to monitor them easily. The usual body temperature for a healthy person is 
between 97- and 99-degrees Fahrenheit. A healthy person's heart rate ranges from 60 to 100 beats per minute. The 
human body's typical systolic and diastolic rates are fewer than 120 and 80, respectively. If any of these numbers are 
abnormal, the controller will notify the patients, their families, and their physicians, who will administer emergency 
first aid. 
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CONCLUSION 

A low-cost, simple-to-implement health monitoring system is provided, which solves the shortcomings of the 
existing method of measuring the health parameters by making it a more effective technique of monitoring patients' 
health parameters. It offers the advantages of being less expensive, taking less time, and using less power. The 
accurate measurement of a patient's heart rate and other health data is achievable, and it plays an important part in 
the medical monitoring system. IoT allows sensors to relay data wirelessly to a server. Basic physical characteristics 
are monitored regularly. It is more comfortable for the patient to utilize these wearable gadgets. This approach 
records values that are more exact and accurate. It saves time compared to the manual way. The doctors' workload is 
decreased since these values are continually recorded. In the future, machine learning and artificial intelligence 
algorithms will be used to analyze a component of the design. Automated diagnosis, prescription, and repost 
analysis the system will be supplemented by the generator. 
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Abstract—Stroke is blood coagulation or bleed in the brain 

which could cause permanent damage and affects mobility, 

intelligence, vision, and communication. Stroke is considered a 

health-related crisis circumstance and can cause long-term 

neurological damage, complication, and often death. Most of the 

stroke is classified as ischemic and haemorrhagic.  Stroke has 

been observed to have abnormal ECG signals. Therefore, if the 

individuals have their bio-signals monitored in real-time, they 

can get proper treatment rapidly. Most stroke diagnosis forecast 

systems are based on image processing tools namely CT and 

MRI, which are costly and hard to use in clinical practices. 

Stroke is the consequent driving cause for death around the 

world and quite possibly the most dangerous infection for 

persons over the age of 65. It causes ill-effects to the cerebrum 

like "coronary failure" which causes ill-effects to the heart. 

When a stroke sickness occurs, it causes enormous clinical care 

and permanent disability, yet in some cases, it also results in 

death. Like clockwork, someone dies of a stroke every 4 minutes, 

yet up to 80% of stroke could be averted if the medical specialist 

could forecast the incidence of stroke in initial phases. In this 

project, we have designed an ML model for predicting stroke 

utilizing the KNN algorithm, SVM algorithm, and NB 

algorithm. Followed by comparing KNN, SVM, and NB 

algorithms utilizing error and accuracy. Among KNN, SVM, 

and NB algorithms, the Support Vector Machine algorithm has 

the highest accuracy of 96.66%. This project hence helps in 

predicting the stroke effects and provides a customized warning. 

Therefore, it urges clinical patients to fortify the inspiration of 

wellbeing prosperity and brief changes in their medical care 

practices. 

Keywords—ECG signal, Stroke, MRI, CT, Machine Learning. 

I. INTRODUCTION 

The first paragraph after a heading is not indented (Body 
text style). The World Health Organization(WHO) interpreted 
Stroke-“Fast-growing clinical indications of severe disruption 
of brain activity, having indications persisting 24 hours or 
greater or resulting in death, without reason apart 
from vascular origin”[1]. A stroke occurs when the blood 
dispense to some portion of the brain is hindered, preventing 
cerebrum tissue from obtaining oxygen and nutrients. A stroke 
is a health crisis and prompt treatment is vital. Early treatment 
can lessen the brain damage and other consequences. Stroke 
is one of the main dangers to general wellbeing throughout the 
world [15]. 

With the enhancements in medical services, more 
individuals endure stroke yet many need to adapt to the 
physical, mental, social environment, bringing about 
expanded individual and public expenses. The socio-
economic effect of stroke is extensive around the world [16]. 

It is estimated that 4.5 million people die of stroke a year 
around the world and more than 9 million stroke survivors. 
Nearly one of every four males and almost one of five females 
over the age of 45 can expect to have the illeffects of stroke in 
case they live to the age of 85. Recurrence of stroke expands 
the level of inability and demise of patients [14]. 

Stroke is the leading cause of death in the United States, 
as per the Centers for Disease Control and Prevention. It is a 
non-communicable infection that accounts for more than 11% 
of all deaths worldwide [12]. Constantly, more than 795,000 
persons in the US have experienced the health impacts of 
stroke. It is the fourth remarkable inducement for demise in 
India [2]. The worldwide lifetime threat for stroke in 2016 for 
people beginning at the age of 25 was 24.9%. The most 
noteworthy worldwide lifetime threat for stroke was identified 
in East Asia (38.8%) followed by Europe (31.7%). The most 
reduced stroke threat was identified in eastern sub-Saharan 
Africa with a percentage of 11.8. 

With the enhancement of innovation in the healthcare 
sector, foreseeing the circumstance of stroke can be modeled 
by utilizing ML [11]. The algorithms in ML are valuable in 
creating precise predictions and providing the right 
examination. The obstruction with this model is that it is being 
prepared on literary information and not on clinical cerebrum 
scans [10], [18]. 

The dataset is selected from Kaggle with different 
characteristics as its features. Initially, the dataset is Pre-
processed (i.e.) cleaning and preparing for the ML model to 
recognize. Following that Label Encoding is executed to 
transform the string to integer data type. Then the dataset is 
parted as learn and validation data. Subsequently, a model is 
created utilizing this new data through three supervised ML 
techniques. Accuracy is determined for these various 
techniques and analyzed to become the finest prepared model 
for the forecast. Succeeding legitimate examination, the paper 
concludes with the most appropriate algorithm for stroke 
analysis. 
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II. LITERATURE SURVEY 

To get the required knowledge about different ideas 
related to the stroke analysis, existing literature was taken into 
account. The research paper on “Computer methods and 
programs in Biomedicine, provides the computational 
analysis of stroke prediction over 10 years and classifies the 
patient’s stroke probability occurrence into five different 
categorizations [3]. The research paper [22] determines a 
model condition for stroke pre-analysis algorithm with 
dormant modifiable ill effects. The paper [23] utilizes a 
Decision tree algorithm to extract the attributes, a principal 
component analysis algorithm to lessen the dimension and the 
adopted back propagation neural network classification 
algorithm is used to establish a classification model. In the 
paper [24] principle component analysis algorithm is used for 
decreasing the dimensions and picks up the most involved 
features for stroke prediction. The research paper [4] suggests 
the forecast of thromboembolic stroke disorder by utilizing 
Artificial Neural Networks. Though this model has an 
accuracy of over 85%, neural Networks require higher 
processing time and to train. The research work [21] utilized 
the random forest algorithm to predict the ill effects of the 
patient suffering from a stroke. This specific work cannot be 
utilized on any further new stroke types later on. The article 
[25] provides the application interface for clinical information 
perception and the board for nervous system specialists in 
stroke grouping and expectation framework called Stroke 
MD. The research work [26] proposes the utilization of three 
various calculations to foresee the chance of stroke and 
inferred that the Decision tree has the most noteworthy 
exactness (about 75%). In any case, this model couldn't suit 
this present reality model. 

Other paragraphs are indented (Body text Indented style). 
According to the journal article [27], the algorithm for stroke 
detection was developed using Random Forest, Decision 
Tree, and Multilayer Perceptron. The accuracy rates achieved 
for the 3 strategies were fairly similar, with just minor 
variations. Decision Tree had a measured efficiency of 74.31 
percent, Random Forest had a determined efficiency of 74.53 
percent, and multi-layer perceptron had a determined 
efficiency of75.02 percent. [28] Demonstrates the application 
of a supervised learning method to evaluate cardiac stroke. 
They built the model using several machine learning 
approaches such as Naive Bayes, Decision Tree, and SVM 
and then compared their results. The methods they utilized had 
the highest accuracy of 60%, which is rather low. The 
researchers of [29] utilized several data categorization 
algorithms to forecast the stroke risk. The dataset was 
obtained first from the Region of Saudi Arabia's Hospitals. 
C4.5, Jrip, and MLP were the three classifiers’ methods 
utilized (MLP). The algorithm achieved an accuracy of about 
95% using these techniques. Despite the article's claim of 95 
percent accuracy, the duration required for training and 
prediction is longer since the scientists utilized a mix of 
sophisticated algorithms. 

According to a study published in [30], three distinct 
algorithms may be used to forecast the risk of a 
stroke.  Decision Trees, Nave Bayes, and Artificial Neural 
networks are implemented. This study revealed the Decision 
tree had a maximum accuracy of 75 percent.  However, 
depending on the outcomes derived from the confusion 
matrix, this concept could not be applied to real-world 
instances. The investigators in [31] used the Cardiovascular 
Study database to forecast strokes. They developed a unique 

automated feature selection method that picks resilient feature 
extraction methods on a cautious mean that presented. For 
more effectiveness, they coupled this technique with the SVM 
Classifier. However, this enabled the production of a lot of 
variables that gradually decrease the effectiveness of the 
algorithm. The article [31] suggests employing Neural 
Networks to forecast stroke illness. The Back-propagation 
technique was employed for estimation. This model obtained 
an accuracy of about 89 percent. However, due to the 
complicated design and growing neurons, NN consumes a 
long time to educate and even more processing time. 

The article can be interpreted in the following manner: 
Section II goes into detail about the literature review. Section 
III describes the research's purpose. Section IV describes the 
study materials and methods. Section V explains in detail how 
the three machine learning techniques KNN, SVM, and NB, 
works. Section VI goes through the project's execution. 
Section VII examines the results in terms of accuracy, 
precision, and recall. Section VIII suggests the best approach 
for predicting strokes. 

III. OBJECTIVE OF THIS RESEARCH 

Stroke stays as significant wellbeing trouble both for the 
people and for the public medical care system [17]. The 
objective of this study is to apply the fundamentals of ML on 
huge data to viably analyze the occurrence of stroke dependent 
on conceivably modifiable risk factors. 

IV. MATERIALS AND METHODOLOGY 

This section briefly explains the Dataset, Algorithms, and 
Train and test datasets. 

A. Dataset Description 

The dataset is collected from Kaggle and it is the 
documentation of around 5000 people’s information on their 
health status. The dataset contains 10 attributes and the 
labelled response. 

1) Age: This attribute is numerical data and it is the age 

of the patient. 

2) Gender:It is categorical data about the patient’s 

gender. 

3) Hypertension:It is numerical data about whether the 

patient is hypertensive or not. 

4) heart disease:It is numerical data on whether the 

patient had any previous cardiac issues. 

5) ever_married:It is categorical data about the patient’s 

marital status. 

6) work_type:It is categorical data on a patient’s 

employment status. 

7) residence_type:This is categorical data on the patient’s 

occupancy scenario. 

8) avg_glucose_level:This is numerical data on the 

patient’s body glucose level. 

9) BMI:It is the ratio of mass to the square of the person’s 

height and it is numerical data. 

10) smoking_status:It is categorical data on whether the 

patient smokes or not and how often he/she smokes. 

11) Stroke:It is the numerical data on the stroke attacks. 

This is the decision:making attribute. 
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B. Algorithm 

The occurrence of stroke can be predicted by employing 
three Machine Learning algorithms namely (1) Support 
Vector Machine (SVM) (2) K Nearest Neighbour (KNN), (3) 
Naïve Bayes (NB) algorithm. The motivation behind using 
these algorithms is that these algorithms are very notable in 
modeling accurate predictors and have been utilized in few 
comparative research works. These models are assessed by 
comparing the confusion matrices [6]. 

C. Data Splitting 

Parting the data into various sets is a procedure usually 
utilized in ML. The data is generally parted into a learning and 
validation dataset to prepare and track down the model 
parameters and to evaluate the model prediction with the 
parameters such as accuracy or error [5]. The training dataset 
was utilized to fit the model and testing dataset for the 
evaluation. 

V. PREDICTIVE TECHNOLOGY 

For predicting the stroke based on the given attributes 
three machine learning algorithms are used includes KNN, 
SVM, NB. The KNN is the laziest algorithm that predicts the 
stroke occurrence based on the nearest sample. The SVM 
predicts the stroke based on the hyper plane drawn in the 
plotted data. Finally, the Naïve Bayes predict the stroke by the 
Bayesian formula. All three algorithms used in this work are 
detailed with a flow chart in the upcoming sections. 

A. K Nearest Neighbor Algorithm 

KNN is the least complex ML algorithm dependent on 
supervised learning. The KNN was first proposed by Cover 
and Hart in 1968 [7]. KNN algorithm deduces the analogy 
between new data with available datasets and places the new 
data into the most suitable category. KNN algorithm is 
commonly used in Classification problems and for Regression 
problems. 

 

Fig. 1. Block diagram of KNN algorithm 

KNN algorithm is shown in the Fig. 1, which is a non-
parametric algorithm as it doesn’t make any presumption on 
the available data. The K value is chosen to reduce the training 

and validation error. The K value is the number of neighbour 
data available for classification. Predominantly, an odd 
number is chosen as the K:value. KNN algorithm has the 
advantage of being simple and less complex. There’s no 
compelling reason to build a model, tune parameters and make 
extra assumptions. The disadvantage of the KNN algorithm is 
it comparatively gets slower as the number of independent 
variables increases. In the Fig. 2, the classification of KNN 
algorithm is explained. 

 

Fig. 2. Classification of KNN algorithm. 

(Source: 
https://www.javatpoint.com/k:nearest:neighbor:algorithm:for:machine:learni
ng). 

B. Support Vector Machine Algorithm  

 

Fig. 3. Block diagram of SVM algorithm 

Fig. 3 describes the SVM which is an ML algorithm based 
on Supervised Learning and is most commonly used for 
Classification and Regression problems.  In 1963, the SVM 
algorithm was initially developed by Vladimir N. Vapnik and 
Alexey Ya. Chervonenkis. The target data is plotted in the n 
dimensional plane, where ‘n’ indicates the number of 
attributes available in the dataset [8]. After plotting, the hyper 
plane is being drawn. The ideal hyperplane will be the one 
with the greatest margin, since bigger margin guarantees, 
slight deviations in the data points will not influence the result 
of the model. The performance of SVM completely depends 
on the kernel selection. Yet, the ideal selection of kernel for 
some problems is not found. The advantage is that it functions 
admirably with a clear margin of partition. It is viable in high 
level dimensional planes furthermore in situations in which 
the quantity of measurement is more than samples. Fig. 4, 
shows the classification of SVM Algorithm. The disadvantage 
is that it doesn't perform well when the data has more noise 
and with an enormous dataset since the training time is more. 
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Fig. 4. Classification of SVM algorithm. 

(Source: 
https://heartbeat.fritz.ai/understanding:the:mathmatics:behin
d:support:vector:machines:5e20243d64d5). 

C. Naïve Bayes Algorithm 

Naïve Bayes based on Bayes theorem is an ML algorithm 
dependent on supervised learning and most commonly 
utilized for classification problems. It is mostly utilized in text 
characterization that incorporates a high dimensional training 
dataset. It helps in building quick ML models that can make a 
speedy prediction. It is a probabilistic classifier. The 
advantage of the NB algorithm is that it is one of the less 
complex and quick algorithms which is used for text 
classification [9]. It executes well in multi class predictions 
than other algorithms. The disadvantage is that it cannot learn 
the relationship between features as it assumes all features are 
independent. The types of NB algorithm are Gaussian, 
Multinomial and Bernoulli. It's a gathering of computations 
that contains an average guideline as no attribute depends on 
the other. NB is shown in the Fig. 5. Bayes theorem is 
expressed as (1): 

� ���� =
���	��(�)
�(�)                               (1) 

Where, P(A)  Prior probability, P(B)  Marginal 
probability, P(A/B)  Posterior probability, P(B/A)  
Likelihood probability. 

 

Fig. 5. Block diagram of NB algorithm 

VI. IMPLEMENTATION OFTHE PROJECT 

To complete this project, basic Python programming, 
Matlplotlib, and Sklearn libraries are employed. The block 
diagram is depicted in Fig. 6 

 

Fig. 6. Block Diagram to analyze the stroke prediction 

1) Input Data: The data of around 5000 people have been 

collected from Kaggle. It contains risk factors like a lifetime, 

gender, hypertension, cardiac issue, marital status, 

employment type, habitation, Blood sugar level, BMI, and 

Smoking status. 

2) Data Pre:processing :Data pre:processing is done to 

check the duplicate and missing values in the dataset. 

Followed by Label encoding, a type of data transformation is 

performed to convert categorical data to numerical data in the 

columns ‘marital status, ‘employment type’, ‘residence type’, 

and ‘smoking status. Data reduction is performed to balance 

the stroke positive and negative cases. Finally, the 

standardized data is acquired to proceed with further ML 

processing. 

3) Data Visualization: Data visualization is performed to 

obtain a clear view of the dataset. Data visualization is the 

graphical representation of data. 

4) Data Splitting: The final dataset is separated into 

features and labels and further into training andtesting dataset 

in the ratio of 7:3 using Scikit learn library. 

5) Algorithm: Three algorithms namely KNN, SVM, and 

NB have been utilized to train the set and to validate the 

dataset to predict the most appropriate model. 

6) Confusion matrix: Confusion matrix is employed to 

estimate the value of Accuracy, Precision, and Recall. 

7) Best model: The level of accuracy of the three ML 

models is identified and the best model for stroke prediction 

is obtained. 

VII. RESULT AND DISCUSSION 

The dataset which is collected from Kaggle contains 10 
attributes and around 5000 samples. The data is parted into 
two categories as training dataset and testing dataset in the 
ratio of 7:3. For analyzing the stroke prediction, three ML 
algorithms have been utilized namely KNN, SVM, and NB to 
develop an appropriate model. Confusion matrix elements like 
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True Negative, False Positive, True Positive, and False 
Negative have been utilized to analyze the model using 
performance metrics namely Precision, Recall, and Accuracy. 

1) True Positive (TP): The patient is affected by stroke in 

real:time and the model also predicts the same. 

2) False Positive (FP): Though, the patient is not 

affected by stroke in real:time the model predicts that the 

patient is affected by stroke. 

3) True Negative (TN) : The patient is not affected by 

stroke in real:time the model predicts the same. 

4) False Negative (FN) : Though, the patient is affected 

by stroke in real:time the model predicts that the patient was 

not affected by stroke [13]. 

5) Precision:It is the small portion of suitable illustration 

among the recovered illustrations [19]. 

6) Recall: Also known as Sensitivity that is the small 

portion of suitable illustrations that are recovered [20]. 

7) Accuracy: It is used to decide the best model. It is the 

percentage of correct prediction in the test. 
Table I gives the formula for performance metrics 

employed in the machine learning algorithms like KNN, 
SVM, and NB. Table II compares the performance analysis of 
the ML algorithms. 

TABLE. I. FORMULA OF PERFORMANCE METRICS 

Performance Metrics Formula 

True Positive rate TP/Actual positive 

True Negative rate TN/Actual negative 

False Positive rate FP/Actual negative 

False Negative rate FN/Actual positive 

Precision TP/(TP+FP) 

Recall TP/(TP+FN) 

Accuracy. (TP+TN)/(TP+TN+FP+FN) 

 

The accuracy of the three algorithms is taken to analyze 
the best method to predict the stroke. The accuracy of the three 
ML algorithms is plotted in Fig. 7. The accuracy value of 
Naïve Bayes is 95.33%, Support Vector Machine is 96.66% 
and finally, the accuracy of K Nearest Neighbour is 94.0%. 
From this, it is identified as the accuracy is very high for the 
Support Vector Machine algorithm and the accuracy value is 
very less in the K Nearest Neighbour method. For the best 
model, the accuracy value should be high. The model is 
designed for predicting stroke. So the model accuracy is very 
important. From this comparison, the Support Vector Machine 
is found to be good. 

TABLE. II. PERFORMANCE SURVEY OF THE MACHINE LEARNING 

ALGORITHMS 

Algorithm Accuracy Precision Recall 

Naïve Bayes 95.3333 93.58974 97.3333 

Support Vector Machine 96.66667 97.36842 96.1039 

K:Nearest neighbor 94.0 93.50649 94.7368 

 

Fig. 7. Comparison of 3 ML algorithms based on accuracy. 

 

Fig. 8. Comparison of 3 ML algorithms based on precision 

The precision of the three algorithms is taken to analyze 
the best method to predict the stroke. The precision of the three 
ML algorithms is plotted in Fig. 8. The precision value of 
Naïve Bayes is 93.58%, Support Vector Machine is 97.36% 
and finally, the precision of K Nearest Neighbour is 93.50%. 
From this, it is identified as the precision is very high for the 
Support Vector Machine algorithm and the precision value is 
very less in the K Nearest Neighbour method.  

 

Fig. 9. Comparison of 3 ML algorithms based on recall. 
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Fig. 10. Bar graph for analyzing the performance of Machine learning 

Algorithms. 

The recall of the three algorithms is taken to analyze the 
best method to predict the stroke. The recall of three ML 
algorithms is plotted in Fig. 9. The recall value of Naïve Bayes 
is 97.33%, Support Vector Machine is 96.10% and finally, the 
accuracy of K Nearest Neighbour is 94.73%. From this, it is 
identified as the recall is very high for the Naïve Bayes 
algorithm and the recall value is very less in the K Nearest 
Neighbour method. Fig. 10 shows the Bar graph for analyzing 
the performance of Machine Learning Algorithms. 

VIII. CONCLUSION 

This project can be anticipated to develop a mobile 
application to give a customized message based on every 
patient’s degree of effects from stroke and a lifestyle remedy 
message on the hazard factors of stroke. Further 
advancements in this research can incorporate foreseeing 
different infections separated from a stroke. This model 
completely predicts the occurrence of stroke and might have 
been used in guiding patients and their families for planning 
clinical preliminaries. This methodology gives a steady 
advantage beyond current clinical practice that can convert 
into significant advantages for populace wellbeing and work 
with the adoption of ML based danger predictors in clinical 
practice. 
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

1. 

 

 

 

 

 
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Dr. E. Kiran Kumar
Librarian, PRR&VS Government Degree College, Vidavalur, SPSR Nellore

In this paper I studied use of library and information resources of 
in Government Degree Colleges in SPSR Nellore District in Andhra 
Pradesh, distributed 1050 questionnaires in colleges and collected 
936 questionnaires. I found in this study the library information 
resources, services (electronic & print), and library expressed 
their opinion about library working hours, physical facility, library 
information resources and services excellent and good. 

Keywords: Academic libraries, Government Degree Colleges, Library 
and Information resources, facilities and Students.

Resources Center or Library is a place where books, records, 
documents and nonprint materials are available to refer and borrow. 
It is recognized as an significant social institution in the society 
where every individual can seek any kind of knowledge particularly. 
An academic library, is a very important education tool in a school 
or a college or a university in the process of making an academic 
community, that helps to change or develop ones ideas. A library 
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attached to an educational institution is known as academic library. 
A college library of an institute acts as an auxiliary unit to represent 
its objectives effectively. It is an intellectual resource of a academic 
community , that helps them in their self-intellectual development 
which enables to fulfill their curriculum requirements and to promote 
knowledge. Therefore, education and library have become extremely 
intervened that one cannot exist without the other. They always go 
hand in hand.

Teaching is a co-operative enterprise. Teachers must have the 
necessary tools for teaching purposes in the shape of Librarians and 
laboratories. A library is a heart of an educational institution. Library 
plays vital role in Teaching, learning and research activities of the 
college. For this, it builds up collection in the form of print as well as 
non-print media and provides periodical access to online databases. 
The teachers are main feeders of transmitting knowledge to the 
students. Library keeps the teachers updated regarding the progress 
and development taking place in their respective fields. It helps and 
promotes research activities that are being carried out in a respective 
institution by providing pin pointed and relevant information.

 Primary: Primary publications are those in which the author for 
the first-time supplies evidence, describes a discovery, drives a 
new proposition and brings forward new evidence about earlier 
proposition.

 Secondary: A document that concerns a particular subject of 
inquiry that is or based on a study and analysis of a primary 
information source is called secondary source of information.

 Tertiary:a Report information appears last and usually doesn’t 
contain. It is designed to provide information about information 
and also acts as a guide to the primary and secondary sources 
of information.

 Current approach: It helps the user to keep abreast of current 
developments in his/her areas of interest.

 Everyday approach: It originates from the user’s frequent 
information needs inthe course of his/her study or investigation.

 Exhaustive approach: It is the user’s demand for almost all 
relevant documentson a subject within the area of interest.
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 Catching - up approach: It is the user requirement for a brief 
but on a complete picture of recent developments on a particular 
subject outside the area of his/her main interest.

The library occupies a place of central importance in a college; it 
touches the academic work of students and staff at every point. Libraries 
are regarded as means of universal and perpetual self education by an 
individual. Keeping this in view, reading habit has to be developed and 
encouraged among the people in their early life. It should commence 
with the school library, be continued by the college, university libraries 
and sustained by the public libraries.

 Seeking and cultivating new ideas
 Inculcation of leadership qualities and development of mental 

powers;
 Training in all useful faculties and profession;
 Promotion of equality and social justice;
 Fostering a sense of nationalism and internationalism;
 Greater socialization and participation;
 Develop the capacity of individual for interpretation, critical 

evaluation.

 Library user: The user community of degree colleges consists 
of students (under-graduates) faculty and non-teaching staff. 
Undergraduate student’s requirements include literature which 
provides basic knowledge of the subject of their study in the 
class. They need basic text books, reference books, journals 
and some reference tools, Faculty along with non-teaching staff 
who plays a dual role of teaching and administrative practice. 
Hence, they require reference books, journals, indexing 
and abstracting periodicals, reports of meetings, conference 
proceedings, materials related to interdisciplinary aspects of 
teaching, changes in curriculum, organisation of courses etc.

 Library Resources: Degree Colleges Libraries contains collection 
of general books, reference books, textbooks, competitive exam 
books, book bank, back volumes of journals, current journals/
magazines/ newspapers, CDs/DVDs, etc. Also, the library 
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subscribed DELNET database and N-LIST E-resources and 
necessary. 

 Library Services: The services provided through conventional 
or unconventional means generally include provision of physical 
access to resources, document delivery service with the help of 
effective internal and inter library lending services supported 
by photocopying, internet services, reference service, current 
awareness service by generating in house general alerting 
services and specialist SDI services and the user instruction 
service. In recent times, the charges in information environment 
led many of the libraries to switch over mechanized information 
retrieval and online searching.

The following are the specific objectives of the study.

 To know the frequency of visits, time spent, and purpose of visit 
by the users of Degree College Libraries. 

 To know the Awareness and Use of Information resources and 
services in Degree College Libraries. 

 To identify the purpose of using information resources and 
services in the Government Degree Colleges of Nellore district.

 To identify the user satisfaction about the library collection, 
services and information access facilities available in Degree 
College Libraries.

 To find out the problems of the users in utilizing various 
resources and services in the Degree College Libraries.

The basic research method adopted in the current study is a survey 
method. As there are many methods used in survey methods to collect 
data like observation, interview and questionnaire, the present study is 
based on survey method to collect data from the Government Colleges 
Libraries located in Nellore District. Two comprehensive and structured 
questionnaires were developed by the researcher in consultation 
with the research supervisor for the purpose of this study. The first 
questionnaire was to collect the data from the librarians of degree 
college libraries and the second questionnaire was intended to collect 
data from the users of library.
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Table 1: Gender-wise distribution of students

S. No. Gender Frequency Percentage 

1. Male 417 44.55

2. Female 519 55.45

Total 936 100

It is obvious from Table-1. Out of the total 936 respondents, 
(55.45%) are female respondents and the remaining 7(44.55%) are 
female. The proportion of the female respondents was much higher 
than that of the male. 

Table 2: Branch wise distribution:

S.No. Branch wise Frequency Percentage 

1. BA 209 22.32

2. BCOM 323 34.51

3. BSC 404 43.16

Total 936 100

The above table it can be observed that samples of(43.16%) users 
are selected BSC students, (34.51%) users are B.Com., students and 
the remaining (22.32%) users are B.A. students.

Table 3: Classification of respondents-Age Group (years)

Age Group B.A
N=209

B.Com
N=323

BSc
N=404

Total 

Below 18 26 
(2.7)

38 
(4.05)

50 
(5.34)

88 
(9.4)

18-19 68 
(7.26)

84 
(8.97)

154 
(16.45)

306 
(32.69)

20-21 72 
(7.69)

136 
(14.53)

138 
(14.74)

346 
(36.96)

Above 21 43 
(4.59)

65 
(6.94)

62 
(6.62)

170 
(18.16)

It is evident from Table - 3 that the age group of the respondents 
is are categorized into four groups. A majority of the respondents 
(students) i.e.346(36.96%)belong to the age group 20-21 years, 
whereas 306(32.69%) respondents are in the 18-19 years age group, 
88(9.4%) are students above 21 years and the remaining 170(18.16%) 
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respondents are below 18 years. Hence, it can be concluded that 
majority of the respondents are below 20-21 years age group.

Background Rural area Urban area Semi 
urban

Total

DKW 132 
(14.1)

104 
(11.11)

92 
(9.82)

328 
(35.04)

Gudur 18 
(1.92)

12 
(1.28)

10 
(1.06)

40 
(4.27)

Naidupet 32 
(3.14)

16 
(1.7)

28 
(1.99)

66 
(7.05)

Vidavalur 36 
(3.18)

15 
(1.6)

17 
(1.81)

68 
(7.26)

Rapur 22 
(2.35)

08 
(0.85)

15 
(1.6)

45 
(4.8)

Venkatagiri 42 
(4.48)

10 
(1.06)

21 
(2.24)

73 
(7.79)

Udayagiri 58 
(6.19)

14 
(1.49)

24 
(2.26)

96 
(10.25)

Kovur 38 
(4.05)

16 
(1.7)

18 
(1.92)

72 
(7.69)

Sullurpet 72 
(7.69)

20 
(2.13)

46 
(4.91)

138 
(14.74)

Total 450 
(48.07)

215 
(22.97)

271 
(28.95)

936 
(100)

The above table 4 depicts the user’s geographical background. It 
depicts the user’s geographical background. It reveals that 450(48.07%) 
respondents belong to Rural area, whereas 271(28.95%) respondents 
belong to semi-urban area and the remaining respondents are 
271(28.95%) urban areas. It can be concluded that majority of the 
respondents 450(48.07%) respondents belong to Rural areas.

Table 5: Frequency of visit to the Library

Visit the library B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

Daily 18 
(1.92)

36 
(3.84)

86 
(9.18)

140  
(14.95)

Once in a week 35 
(3.73)

92 
(9.82)

104 
(11.11)

231 
(24.67)
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Visit the library B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

Twice in a week 42 
(4.48)

78 
(8.33)

118 
(12.6)

238 
(25.42)

Once in a 
fortnight

24 
(2.6)

63 
(6.73)

60 
(6.41)

147 
(15.7)

Once in month 58 
(6.19)

30 
(3.2

20 
(2.13)

108 
(11.53)

Occasionally 32 
(3.41)

14 
(1.49)

16 
(1.71)

62 
(6.62)

It can be observed from the Table -5 shows that 238(25.42)visiting 
the library twice in a week, followed by 231(24.67)are visiting once in 
a week, 147(15.7)visiting the library Once in a fortnight, 140 (14.95)
users who are visiting the library daily and remaining 108(11.53)of the 
users visiting the library once in a month.

Table 6: Time spent in the library

Time spent B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

less than 1 hour 42 
(4.48)

46 
(4.91)

86 
(9.18)

174  
(18.58)

1 to 2 hours 76 
(8.11)

132 
(14.1)

154 
(16.45)

362 
(38.67)

2 to 3 hours 54 
(5.76)

84 
(8.97)

112 
(11.96)

250 
(26.7)

3 to 4 hours 25 
(267)

43 
(4.59)

28 
(2.99)

96 
(10.25)

More than 4 hours 12 
(1.28

18 
(1.92)

24 
(2.56)

54 
(5.76)

The duration of visit is taken as less than one hour, 1 to 2 hours, 
2 to 3 hours, more than 3 hours. From the above Table – 6 shows that 
362(38.67%) of respondents spent time 1 to 2 hours per day in the 
library, followed by 250(26.7)%) spent time 2 to 3 hours in the library, 
174 (18.58%) spent time less than 1 hour, 96(10.25%) spent time 3to 
4 hours and the remaining 54(5.76%)spent time more than 4 hours in 
the library. 

From the Table–7 it is seen that the maximum number 294 
(31.41%) of respondents were borrow/return books purpose, 
followed by 218(23.29%) of respondents purpose of read Newspaper/
magazines, 128(13.67%) of respondents are collect subject specific 
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information,75(8.01)%) respondents are prepare for Assignments, 
86(9.18%) respondents are to use Electronic resources, 88(9.4%) 
respondents are use Internet, 25(2.67%) respondents are To take 
Photocopies (Xerox).

Table 7: Purpose of visiting the library

Purpose of visit to 
library

B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

To borrow/return 
books

72 
(7.69)

98 
(10.47)

124 
(13.24)

294  
(31.41)

To read Newspaper/
magazines

34 
(3.63)

82 
(8.76)

102 
(10.89)

218 
(23.29)

To collect subject 26 
(2.77)

46 
(4.91)

56 
(5.98)

128 
(13.67)

To use Electronic 
resources

18 
(1.92)

32 
(3.41)

36 
(3.84)

86 
(9.18)

To use Internet 20 
(2.13)

28 
(199)

40 
(4.27)

88 
(9.4)

To prepare for 
Assignments

21 
(2.24)

24 
(2.56)

30 
(3.2)

75 
(8.01)

To take Photocopies  
(Xerox)

12 
(1.28)

05 
(0.26)

08 
(0.85)

25 
(2.67)

Any other  
(pi. Specify)

06 
(0.3)

08 
(0.85)

08 
(0.85)

22 
(2.67)

Table 8: Level of satisfaction on application of Information  
Technology in your library

Levels of 
satisfaction

B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

54 
(5.76)

82 
(8.76)

78 
(8.33)

214  
(22.86)

58 
(6.19)

98 
(10.47)

132 
(14.1)

288 
(30.76)

Uncertain 43 
(4.59)

74 
(7.9)

74 
(7.9)

191 
(20.4)

34 
(3.63)

50 
(5.34)

62 
(6.62)

146 
(15.59)

20 
(2.13)

19 
(2.02)

58 
(6.19)

97 
(10.36)
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Table-8 shows 288(30.76%) of respondents stated satisfied with the 
available library information resources and 214 (22.86%) of respondents 
are Fully Satisfiedwith the availability of library and information 
services. The remaining 191(20.4%) of respondents are Uncertain, 
146(15.59)%) of respondents are dissatisfied, and 97(10.36%) of 
respondents are Highly Dissatisfied.

Table 9: Problems while using Library

Problems while using 
Library

B.A
N=209

B.Com
N=323

BSc
N=404

Total
N=936

Lack of prescribed text 
books 

46 
(2.47)

54 
(2.9)

68 
(3.65)

168  
(17.94)

Low speed of internet 52 
(2.79)

72 
(3.86)

102 
(5.47)

226 
(24.14)

Lack of indexing /
abstracting services 

32 
(1.71)

84 
(4.51)

58 
(3.11)

174 
(18.58)

Lack of computer terminals 
in digital library 

34 
(1.82)

46 
(2.47)

54 
(2.9)

134 
(14.31)

Lack of OPAC facility 
Computerized Catalogue

18 
(0.96)

44 
(2.36)

70 
(3.75)

132 
(14.1)

Lack of assistance from the 
library staff 

12 
(0.64)

13 
(0.69)

16 
(0.86)

41 
(4.38)

Lack of seating capacity 15 
(0.81)

10 
(0.53)

36 
(1.93)

61 
(6.51)

The above table-9 It is evident that majority 226(24.14) of the 
respondents facing lack of Low speed of internet problem, followed by 
174(18.58)Lack of indexing /abstracting services, 168 (17.94)Lack of 
prescribed text books ,132(14.1)Lack of OPAC facility Computerized 
Catalogue,134(14.31)Lack of computer terminals in digital library, 
61(6.51)Lack of seating capacity ,and the remaining 41(4.38)are Lack 
of assistance from the library staff .

 Majority of the users 519(5545%) are female respondents and 
the remaining 417(45.55%) are male. The proportion of the 
female respondents was much higher than that of the male. 

 Majority of the (43.16%) users are BSC students, (34.51%) 
users are B.Com., students and the remaining (22.32%) users 
are B.A. students
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 A majority of the respondents 346(36.96%) belong to the age 
group 20-21 years, whereas 306(32.69%) respondents are in 
the 18-19 years age group.

 Majority of the respondents 450(48.07%) respondents belong to 
Rural areas.

 Majority of the users 238(25.42) visiting the library twice in a 
week, followed by 231(24.67) are visiting once in a week.

 Majority of the users 294 (31.41%) of respondents were borrow/
return books purpose, followed by 218(23.29%) of respondents 
purpose of read Newspaper/magazines, Majority 

 Majority of 288(30.76%) of respondents stated satisfied with 
the available library information resources and 214 (22.86%) 
of respondents are Fully Satisfied with the availability of library 
and information services.

 Majority of the respondents majority 226(24.14) of the 
respondents facing lack of Low speed of internet problem, 
followed by 174(18.58)Lack of indexing /abstracting services 

Training the User for necessary digital literacy skills can bring 
about knowledge in the use of ICT.

Develop IT communication in library, Increase computers with high 
band width and more computers.

Better to have a digital library, Give training classes to students, 
Improve facilities of study oriented programs, Must improve IT in 
library and speed internet

The survey highlighted availability and use of the library information 
resources and services of the selected degree college libraries in Nellore 
district, Andhra Pradesh, India and what will be somewhat helpful 
to the students in communicate realistic education to their present 
generation for a better tomorrow. In this study majority of library users 
satisfied on library resources and services of degree college libraries. It 
provides access to various e-journals, full-text databases, bibliographic 
databases, etc to the colleges. These resources will provide information 
in many disciplines for learning, teaching and research in the 
educational institutions. The following are recommended based on the 
results of the study.
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