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Abstract--Telemedicine has the potential to be a good
resource for early disease diagnosis, provided that it is utilised
in the correct manner. The Internet of Things (IoT) is a
concept that has developed in recent years as people have
become more aware that they are continuously being watched.
As a result of the increased prevalence of neurodegenerative
disorders like Alzheimer's disease (AD), biomarkers for these
conditions are in high demand for early-stage resource
prognosis. Because of the precarious nature of the situation, it
is absolutely necessary for these structures to offer remarkable
qualities such as accessibility and precision. Deep learning
strategies could be useful in fitness applications in situations in
which there are a large number of data points to be analysed.
Excellent data for a decentralized Internet of Things device
that is based on block chain technology. By utilizing a
connection to the internet that is of a high speed, it is feasible to
obtain a prompt answer from these structures. It is not possible
to run deep learning algorithms on smart gateway devices since
they do not have sufficient computational capacity. In this
study, we investigate the potential for increasing the speed of
data flow in the healthcare industry while simultaneously
improving data quality through the incorporation of
blockchain-based deep neural networks into the control
system. Experiments are being conducted to evaluate the speed
and accuracy of real-time fitness tracking for the purpose of
classifying groups. We are able to determine if diseases of the
brain are benign or malignant by employing a model that
utilises deep learning. For the purpose of determining the
relative severity of each condition, the research examines the
symptoms of several different mental diseases and compares
them to those of Alzheimer's disease, moderate cognitive
impairment, and normal cognition. The research calls for a
number of different procedures. The majority of the data is
used to train the classifiers, while the remainder of the data is
utilised in conjunction with an ensemble model and meta
classifier to classify individuals into the appropriate categories.
The OASIS-three database is a long-term study that
incorporates neuroimaging, cognitive, clinical, and biomarker
measurements. This study focuses on healthy ageing as well as
Alzheimer's disease. When comparing the outcomes of the
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simulation to those acquired from the real world, the OASIS-
three database (AD), in addition to the ADNI UDS dataset, is
employed as a comparison tool. The findings show that
answers to questions about this issue can be arrived at quickly
and categorized utilizing an in-depth methodology
(98%accuracy).

Keywords-- Deep Learning, classification, Disease prediction,
Alzheimer Disease and Datasets.

I. INTRODUCTION

The use of massive data sets and machine learning are
having an impact on a variety of industries in today's world.
Businesses such as Netflix and Amazon may gain insight
about the types of material their customers want the most, as
well as their requirements in terms of purchasing and
receiving medical treatment. Personal profiles that are
produced from this information can be used for a broad
variety of purposes, such as conducting research into
various activities, marketing, and predicting future trends in
healthcare. Some people believe that artificial intelligence
(AI) will revolutionize the healthcare sector and completely
transform the game. As observed in medical image
processing and electronic medical records, artificial
intelligence (Al) algorithms have already showed greater
performance in specific jobs compared to humans [1].
(EMRs). In addition to this, they have the ability to
recognise the signs and symptoms of disease and correlate
biomarkers[26].

As a result of an increase in the number of people who
require medical attention, a problem has arisen in many
countries: there is a lack of doctors and other medical
personnel. [2] When it comes to enhanced service and
outcomes, suppliers have to appease a wider variety of
stakeholders than just healthcare providers. There are a lot
of other businesses that have the same objective. It is now
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possible to provide healthcare on demand, whenever and
wherever it is required thanks to developments in
technology in a variety of domains, including wireless
communications, cellphones, health monitoring software,
online health information databases, and other areas. These
programs have the ability to assist individuals and
communities with low incomes, while at the same time
lowering the hospital's overall costs and reducing the risk of
the spread of infectious diseases within the facility. Despite
the fact that less developed countries are still in the process
of constructing their health care infrastructure, telehealth
technology could be used to solve the demands that are now
being faced [3]. Despite the fact that the idea is fairly self-
explanatory, patients still need independent validation in
order to have the peace of mind that the medications they
are being prescribed are both safe and effective[27].

Clinical
Data : records
Old loT devices - Mach’me Doctor
learning
Feedback Knowledge

Data
New loT devices ——— Gateway [ Data processing

Databases

Fig. 1. Conventional block diagram of disease prediction [5]

It is becoming increasingly clear that a tool that is
driven by Al [5-10] has the potential to play an important
part in the development of the next generation of healthcare
technology. A significant number of people hold the opinion
that artificial intelligence (Al) has the potential to improve
specific aspects of production and distribution[28]. A
growing number of people are coming to the realisation that
artificial intelligence (Al) has the potential to drastically cut
down on the expenses of medical treatment, which is
contributing to the rise in popularity of this field.

Alzheimer's disease (AD) is a neurodegenerative
ailment that progresses over time and eventually affects both
the brain and the spinal cord. This is one definition of the
disease[29]. This most common form of dementia is
characterised by the death of vegetative cells as well as the
inability to think of new sentence combinations. According
to a study that was conducted not too long ago, there are
currently 40 million people in the world who are afflicted
with Alzheimer's disease. Mild cognitive impairment, also
known as MCI, has been considered for a very long time to
be a stage that bridges the gap between normal ageing and
the development of Alzheimer's disease (AD).

Alzheimer's disease and moderate cognitive impairment
(MCI), also known as mild cognitive impairment, are of
interest to scientists because they both involve a steady
deterioration in mental capacity that does not significantly
interfere with daily life. If medicine focused less on healing
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disease and more on preventing illness, it could be possible
to drastically cut costs associated with providing care for
people who are suffering from dementia and other forms of
cognitive impairment. It's possible that technology driven by
Al will make it easier for individuals to keep tabs on their
own health. The utilization of this technology might make it
possible to do continuous monitoring and coaching, as well
as early diagnosis, treatment, and further checks.

This study investigates how the implementation of
blockchain-based deep neural networks into a healthcare
control machine may facilitate the acceleration of the
distribution of healthcare information while also ensuring its
high level of quality. Experiments are being conducted to
evaluate the speed and accuracy of real-time fitness tracking
for the purpose of classifying groups. The following is a list
of the most significant contributions made by this work:

(1) Researchers look at the use of blockchain-primarily
based totally deep neural networks in a healthcare
control machine to enhance the velocity and shipping
of healthcare information.

(ii)) Researchers create a real-time fitness
machine and examine the
accuracy.

(iii) The authors have a take a observe loads of lessons to
decide whether or not a mind situation is benign or
malignant, together with Alzheimer's disease, slight
cognitive impairment, and everyday cognitive
function.

(iv) Researchers create a framework with a sequence of
processing steps where in the bulk of the information
is used to teach the classifiers and an ensemble
version with a meta classifier that classifies the very
last class.

tracking
response time and

The sections of the paper that will be discussed next are
listed below. The work on disease prediction is summarized
in section 2. Section 3 discusses the proposed number of
disecase prediction using blockchain-based deep neural
networks. Section 4 shows how the suggested disease
prediction model was validated using a block chain-based
deep neural network model, and Section 5 wraps up the
article.

II. LITERATURE SURVEY

Distributed artificial intelligence is utilised all across the
block chain nodes in order to solve the problems of
scalability, cost, and storage that are associated with
electronic health records (EHRs). These methods, along
with other, more prevalent types of machine learning and
applied mathematical methodologies [12][30][31], combed
through the data in search of desirable characteristics and
intriguing patterns rather than conducting an analysis of the
material that was currently available. Using deep learning
(DL) techniques, previously hidden or inexplicable links in
datasets may now be investigated and explored without the
need for human intervention [13]. This is made possible by
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deep learning (DL) methodologies. A significant number of
students have developed viable solutions to address the
privacy and security problems brought up by the use of
transitional electronic health records (EHRs) on the
blockchain[32].

Patients can rest easy knowing that their electronic
health records (EHRs) are stored safely on a blockchain, as
stated by Esposito et al. [14]. There was not sufficient
information available to establish the most -effective
approach to organise EHRs. To begin, we constructed the
EHR indices by making use of the victimisation logic
expressions that had been created by Chen et al.[15]. After
that point, they were incorporated into the system of
distributed ledgers. The increased number of transactions
that take place on the block chain will make it less scalable,
which will directly lead to an increase in the price of index
searches. Amin et al. [16] came up with an associate design
for a single server that offers anonymity, beauty, and
reduced communication costs all in one package. Gope et al.
[17] devised a safe, anonymous, and somewhat delayed
RFID tag structure based on the Internet of Things because
no one has previously acknowledged the difficulties
associated with creating and sustaining confidence with
long-term clientele (IoT)[37]. Using this method, it is now
possible to find out the genuine identity of the server. Zhang
et al. [18] developed a blockchain with the help of the
FHIRChain. This blockchain has the potential to be utilised
in the tracking of the ownership of medical records as well
as the determination of who has access to those information.
It is irrelevant whether you speak more than one language.
The usage of deciliter frameworks enables the mining of
data from electronic health records (EHRs)[38]. This allows
for the selection of attributes as well as the extraction of
patient clinical data. Weng and his colleagues [19] verified
that the block chain is measurable and transparent by
employing a method to deep learning that is federated,
distributed, and conducted in collaboration. However,
additional research is necessary to assess whether or not
transfer learning is effective when retrained models are
included in the analysis.

An LSTM cell-based model was developed by Pham et
al. [20] in order to show not only the passage of time but
also the process of admitting patients and determining their
identities. The authors of [21] created the word model
word2vec by employing word embedding techniques in
order to manage the enormous wordbook that contained
197,100 different medical acronyms. Cross-entropy loss in a
computer programme can be used to identify whether or not
a patient has been victimised by using the convolutional
neural networks (CNNs) that were developed by Suo et al.
[22]. CNNs can be used to determine whether or not a
patient has been victimised. Transfer learning, which
Alhussein and Muhammad [23] utilised, required the use of
VGG-16 and coffee. Both of these substances were
consumed. Word2vec is the name of the embedding method
that was utilised by Jacobson and Dalianis [24]. In prior
discussions, the possibility of incorporating electronic health
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records (EHRs) into app versions 4.0 was brought up. The
adoption of transitional EHRs on block chains is also
received with considerable scepticism because of its
potential security implications. Methods that protect users'
privacy, authentication and authorisation systems based on
lattices, and various other possibilities are also being
investigated. Scalability was a problem for which they did
not have any solutions at the time. In addition, projections
for pre-trained models, feature parameters, and vector
similarity have been constructed [22, 24].

Applications built using the 4.0 paradigm already
embed security and prediction models into their code, which
enables them to communicate with one another and makes it
feasible for them to interact with one another[39]. Because
of this research, we now have a better understanding of one
of the most innovative ideas for creating and maintaining
Internet of Things applications. Both of these primary
objectives might be thought of as being pertinent to this
research project. When a transaction has been mined
successfully, the blockchain ensures that it cannot be
changed and that it is processed as soon as possible. This
prevents any fraudulent activity from occurring. By using
DNN prediction to the data that is provided in EHR
characteristics, classification can be completed quickly, and
patients may be informed of the outcomes of the
classification[35][36]. Automated recommendations are
what make this possible. These recommendations cut down
on the amount of work needed to extract characteristics and
make the process of evaluating the value of a mined
transaction easier to understand. There are some pointers
supplied for locating the health problems and evaluating
their present status. This makes it possible for people to
receive the care they require in a timely manner, which may
save their lives.

III. PROPOSED METHODOLOGY

This research paper suggests a blockchain network so
that data can move faster from the seed node to the
destination node while still being safe. Using information
from IT devices as input, the sparse autoencoder is used to
predict illness. Figure 1 shows how powerful blockchain
and a deep mastering mechanism are used to collect and
process data in order to figure out the disease. It starts by
collecting data, which is then sent over the blockchain in a
smart way. On cloud servers, the data is preprocessed,
functions are extracted, and then the data is classified to
determine the type of illness.

Figure 2 shows an auto encoder network with a hidden
layer that is used to learn certain compact properties of the
information in Figure 3: x = fx1, x2, x3, x4, x5g. Layer 1
shows the input layer, layer 2 shows the hid layer, and layer
3 shows the output layer's reconstruction. The goal of the
coaching method is to cut down on the reconstitution layer
error as much as possible. Because the data options could
also be found in the hidden layer, it could be seen as an
alternative way to represent data.
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An autoencoder network is used to figure out the details
of the task that needs to be done. The number of neurons in
the hidden layer will be kept to a minimum to make it easier
to mine information for things that aren't obvious because of
how this architecture is set up.

Data transmission via blockchain
WILH soCurnty

Data receptzon at cloud servers

Feature extraction of EHR

Chassily the extracted result of AD

Outcomes 1o the FINMS

Fig. 2. Proposed work methodology

For example, a 3232 picture can be processed by 10,242
neurons. An auto-encoding network with a hidden layer of
fifty neurons could be used to create a short description of
the picture. In practise, principal component analysis (PCA)
and methods for reducing the number of dimensions do the
same things as described above. On the other hand, the layer
that is buried only has a small number of different types of
nerve cells. Even though there are a lot of neurons in this
layer, it is still possible to see the basic features. If the
activation value of each neuron in the buried layer is
increased to its maximum, the number of neurons will go
down. When the input neurons are used, the next step is to
use the output neurons.

Deep Learning Model
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Figure 3. Deep learning algorithm processing [25]
_ 1
pj = di=1%X;, (2)

where m is the total number of input neurons and j is the
sparse parameter in the equation. When addressing the

866

problem with the hidden layer, the KL distance formulation
is used so that the sparse parameter may be increased to its
maximum.

KL ((plo;)) = ployfj +(1- p)logf_;; (1
(2)

Since this is the case, each feature map is simply added
to the spatiotemporal kernel. Once a network has been set
up by hand, it can only do so much to learn from its own
mistakes and pull out the most important information from
the data it receives. Because it can't learn from other
networks, it can't do as much as it could. Figure 2 is an
example of a thin auto combination learning strategy, which
is used to automatically learn how to combine input feature
maps. This method is used to learn the input to the
convolution layer. The sparsity of the network limits what
the sparse autoencoder output of a neural network can be.
When the sparse constraint is used on the input, the same
constraints are also used on the output. Even though these
two ways of doing things are different, they both lead to the
same results. The sparse autoencoder neural network is
useful in a wide range of business sectors and applications
because it can learn from the low-level decisions stored in
computer files. In order to turn on the network output layer,
sparse limitations must be used on the network output side.
To make the most compact representation of the input data,
or to get the most compact representation of the data, we
will only turn on the neurons in the output layer that have
been trained to respond to certain inputs.

It is important to note that the input feature maps from
the layer below are used as inputs for each of the feature
maps that are made by this architecture for spatiotemporal
convolution. This is important and shouldn't be forgotten.
But because the borders are so small, the final feature map
can only include a very small number of feature maps.

IV. RESULTS AND DISCUSSION

As a consequence of result, some background
information on the DNNBC paradigm that has been
proposed is presented, along with some examples of DNN-
enabled smart contracts, distributed ledgers, and multi-factor
authentication.

Comparative analysis of the data is often carried out
using a variety of performance metrics, including packet
delivery rate, throughput, latency, and energy efficiency.
Additionally, it is essential to keep a close eye on how
specificity and the capacity to categorise objects shift over
the course of time. TensorFlow2.2 is used to create a model
of the CNN, while Python3.8 is used to simulate it. In order
to carry out the simulations, a high-end computer engine
that has 32 threads, 16 GB of main RAM, and a GTX 1060
graphics processor was utilised. Because of this, the
researchers were able to finish their work in the shortest
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amount of time possible. The sophisticated computer
platform that is in charge of running the simulation is
powered by blockchain technology as well as an attention
management system that comes with a classification

module.
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TABLE 1. COMPARATIVE RESULTS OF THE ACTIVATED DIFFERENT ALGORITHMS
Slice Numbers
48,51 | 51,54 | 54,57 57,60 60,63 63,66 69,72 72,75 75,78
Features
66,69
Accuracy. 90 83 85 84 84 84.5 86 80 79 60
Sensitivity. 85 63 82 80 87 70 80 84 84 74
Speficity. 93 97 92 90 83 92 91 74 74 40
Training and Validation loss
200 —— Taining loss Training and Validation accuracy
175 — validation loss 0 —— Taining accuracy
150 09{— Validation accuracy
125 98
£ 100 g 07
075 ¥ os
050 05
0.25 04
0.00 i, . y ; ! . T ; " . . ;
4 B % £ s 2 0 10 20 Epochs 30 40 50
Epochs

Fig. 5(a) and 5(b) Comparative results of the accuracy and validation test and loss data
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TABLE 2. ROC PERFORMANCE OF THE MODEL WHILE IT IS
BEING TRAINED AND TESTED ON DATA.

?gg AUC

| 0.9787
2 0.9791
3 0.9795
4 0.9201
5 0.9574

The proposed DNN-BC model is compared to the
current smart contract with DNN, distributed blockchain
with DNN, and multifactor authentication with DNN in
terms of how long it takes for a packet to be delivered. (b).
As a result of these simulations, it seems that the DNN-BC
model being considered has a higher PDR rate, but causal
knowledge is being recorded on blockchains from the source
to the destination. As shown in Figure 4, the results of the
proposed DNN-BC model are similar to those of the
existing DNN-based smart contract, distributed blockchain,
and multifactor authentication systems. (b). The results of
the simulation show that the DNN-BC model should have a
higher output rate and be able to send information from a
source to a destination that is on more than one blockchain
at the same time. This chart compares the suggested DNN-
BC solution to other solutions that are already on the
market, such as distributed blockchains, smart contracts, and
DNN-based multifactor authentication. The results of
simulations show that moving data from one source to
another takes less time when you use the fast DNN-BC
model. The paradigm that is meant to be used with DNN-
BC is talked about in relation to existing DNN-based smart
contracts, distributed blockchains, and multifactor
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authentication systems. The results of the simulation show
that when causal information is sent from a source to a
destination using blockchains, using the recommended
DNN-BC model makes blocks use less energy. The
information is being sent from a source to a place where it
will be used.

The OASIS-3 dataset, which is a longitudinal
neuroimaging, cognitive, clinical, and biomarker dataset for
normal ageing and AD, and the UDS dataset from ADNI
can be used to test how well the model works. These two
sets of data come from ADNI. Test results that compare
how well the DNN-BC model groups things to how well
smart contracts, distributed blockchains, and DNN-based
multifactor authentication work now. The results of the
simulation show that the expected DNN-BC model has
improved the accuracy of classification in the attention
business after typical knowledge cases have been found.

V. CONCLUSION

In this investigation, blockchain modeling-based DNN
is used to make sure that the IoT node supporting the police
investigation and the destination supporting the user query
in this article can share information as efficiently as
possible. In the scope of the study, a health care
management system is used to help speed up the delivery of
data. The accuracy and best response time of the health
monitoring and categorization system are both affected by
the user's question and how long it takes to test the data. The
results of the simulations show that the suggested method
answers queries correctly and gives results faster than the
other methods that are currently used to transfer blockchain
data. In the future, machine learning or deep learning might
be a great way to improve the way a distributed ledger
models blockchain. This would be done so that better results
would come out of it.
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