EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045
Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com

A Review of Internet of Medical of Things

Ashish Singh

IECM Technical College, India

ABSTRACT

Deep learning is a set of algorithms inspired by the structure and function of the brain and helps to
recognize complex relationships. It is a subset of machine learning algorithms, which uses multiple layers of
neural networks with many nodes. They can solve complex problems with high accuracy, such as facial
recognition, natural language processing and machine translation. The networks developed with deep
learning in machine have enabled computers to identify objects and understand their context, allowing them
to perform sophisticated tasks like computer vision. Deep learning is a type of artificial intelligence that is
based on the concept of replicating the behavior of the human brain. In deep learning, large networks of
“'neurons’ are used to parse data and analyze patterns, just like our brains do. This allows computers to
learn patterns and make decisions in much the same way humans do. Deep learning models have proved to
be extremely successful in many complex tasks, such as natural language processing, computer vision, and
even in detecting cyber security threats. The advantages of deep learning are that it can better recognize
hidden features in data, and can more easily handle complex problems that may be too hard for traditional
machine learning algorithms to handle. The use of Convolutional Neural Networks (CNNs) has been used to
help diagnose medical conditions such as cancer, skin diseases, and heart disease. The network utilizes a
combination of different techniques, from pattern recognition to feature extraction, to identify the presence
of specific features and diagnose different diseases. CNNs have also been used for computer vision where
they can be used for object detection, image segmentation and classifying objects in videos. In addition,
CNNs have been used for autonomous driving and autonomous robots where the networks can be used for
obstacle avoiding and navigation. this paper demonstrates the effectiveness of using deep learning to detect
abnormalities in medical EEG spectrograms and corneal images. The proposed deep learning architecture
based on convolutional neural networks and recurrent neural networks can achieve better detecting results
than existing models. The paper provides the much needed advancements in medical loMT systems.

Keywords: Convolutional Neural Networks (CNNs), Al, IOMT (Internet of Medical of Things), Deep
Learning

INTRODUCTION

Deep learning is a set of algorithms inspired by the structure and function of the brain and helps to recognize
complex relationships. It is a subset of machine learning algorithms, which uses multiple layers of neural networks
with many nodes. They can solve complex problems with high accuracy, such as facial recognition, natural
language processing and machine translation [1]. The networks developed with deep learning in machine have
enabled computers to identify objects and understand their context, allowing them to perform sophisticated tasks
like computer vision.It can solve complex problems efficiently and provide more accurate predictions than other
algorithms. The basic idea behind deep learning is that machines can learn from data in much the same way that
humans do. Deep learning models are composed of layers of neurons, which act as feature detectors [2]. They learn
through backpropagation and adjust the weights of the connections between layers. This enables the model to create
representations of data and detect patterns that would not be visible to traditional machine learning algorithms.
Deep learning models are able to make decisions based on data in much the same way that people would, and
provide results that are closer to reality.

The EEG spectrograms are used to detect abnormalities and the corneal images are used to detect cataract and
glaucoma [3]. In this paper, an original dataset consists of EEG signal spectrograms and corneal images is used. To
enable better detection performance for the medical 1oMT systems, a deep learning architecture based on
convolutional neural networks (CNN) and recurrent neural networks (RNN) is proposed [4]. This paper focuses on
developing the architecture using convolutional neural networks (CNN) and recurrent neural networks (RNN) for
deep learning, to enable better detection performance in medical IoMT systems. An original dataset consisting of
EEG signal spectrograms and corneal images is used to test the performance of the proposed system. The
experiments performed show that the proposed architecture can yield better detecting results than the existing state-
of-the-art models [5].
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However, this task can be challenging due to the high variability in medical data. To solve this problem, deep
learning techniques have become popular and reliable approaches for detecting and analyzing medical data. In this
study, the authors propose a novel model to detect abnormalities in Electroencephalogram (EEG) spectrogram and
corneal images [6]. The model is based on convolutional neural networks (CNN) and recurrent neural networks
(RNN) architecture. The proposed architecture is tested on an original dataset consisting of EEG signal
spectrograms and corneal images [7]. The results show that the proposed model can yield better detection
performance than existing methods. Additionally, the paper provides insight into key advances in medical loMT
systems [8].

For example, an Electroencephalogram (EEG) which measures the electrical activity of the brain is used to detect
possible abnormalities, such as seizures. Similarly, a corneal image can be used to detect indications of dry eye
syndrome [9].

In this paper, we present a novel model that is able to detect such abnormalities from both EEG signal spectrograms
and corneal images. The model is based on a deep learning architecture that combines Convolutional Neural
Networks (CNN) and Recurrent Neural Networks (RNN) [10]. This architecture is tested on an original dataset that
includes EEG signal spectrograms and corneal images [11].

The results of the experiments show that the proposed model has a greater ability for anomaly detection compared
to existing methods. Furthermore, the paper contributes to advances in Medical Internet of Medical Things (IoMT),
providing key insights on how to detect abnormalities from medical data.In this paper, we proposed a novel model
for AD from both EEG signal spectrograms and corneal images [12]. The method is based on a deep learning
architecture combining Convolutional Neural Networks (CNN) and Recurrent Neural Networks (RNN). The model
is evaluated on an original dataset consisting of EEG signal spectrograms and corneal images. Results show that the
proposed model has better performance in detecting abnormalities compared to existing methods. Further, the
findings contribute to advances in the Medical Internet of Things (1oT) providing key insights on the use of medical
data for abnormal event detection [13].

Convolutional Neural Networks (CNN) and Recurrent Neural Networks (RNN) are used in this study. The
proposed method is evaluated on a dataset consisting of EEG signals spectrograms and corneal images [14]. The
results show better performance in detecting abnormal events with the proposed method compared to existing
methods. It draws attention to the key insights provided on the use of medical data for abnormal events detection in
the Medical Internet of Things (IoT) [15]. The findings will be beneficial for the research area and will make a
significant contribution to the medical domain [16].

Many researchers in recent years have used Electroencephalography (EEG) and Corneal Imaging (Cl) to detect
abnormal events in patients. Corneal images are used to detect abnormalities in the eyes while EEG signals provide
a measure of how the brain is functioning [17].In this study, a deep learning based model has been proposed using
convolutional neural networks (CNN) and recurrent neural networks (RNN) for detecting abnormalities in medical
data [18]. The model takes EEG spectrograms and corneal images as inputs and uses the combination of CNN-
LSTM (Long Short-Term Memory) networks to detect abnormal events in medical data [19]. Different layers are
used in the proposed model to extract features from the EEG spectrograms and corneal images for a more robust
detection of abnormal events [20]. The proposed model is further evaluated on a dataset of EEG and ClI data and
results show improved performance over existing methods [21]. This research has drawn attention to possible
applications of deep learning techniques in medical data and it has been suggested that these techniques can be used
to better detect abnormal events in medical 10Ts [22].

In case of epileptic activity detection, convolutional neural network (CNN) models can be employed by providing
EEG data as input [23]. CNN extracts the spectral and temporal content from the EEG signals and can therefore
detect anomalies which are not captured by traditional testing methods [24]. The CNN model can differentiate
between healthy and abnormal EEG signals which can be used to detect epileptic activity in the brain [25].
Additionally, recurrent neural networks (RNN) can be used to learn EEG patterns over time to detect abnormalities
that are not easily detected by traditional methods [26]. RNNs can be used to identify distinctive patterns in EEGs
that can indicate a seizure, allowing for efficient and accurate detection of epilepsy [27]. This combined model can
then be used to generate a more accurate detection of epileptic activity in a patient. For instance:

1. Dermalogica Diagnostics System: This system is designed to automatically diagnose skin diseases, such as

psoriasis, acne, and eczema, by analyzing images of skin conditions [28]. It utilizes a convolutional neural network
(CNN) to recognize and classify the disease from the image [29].
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2. Respiri: Respiri is a respiratory sound classification system that integrates machine learning and signal
processing for automated detection and classification of respiratory diseases [30]. It uses a recurrent neural network
(RNN) model to analyze audio signals from the user in order to classify conditions such as asthma, croup, and
bronchiolitis [31].

3. Microsoft Clinical Care Extraction and Scoring Model: This model is used for extracting and scoring medical
concepts from electronic health records (EHRs) [32]. It utilizes a combination of natural language processing and
text classification algorithms to analyze and interpret unstructured data [33].

4. CBIR System for Lung Cancer Detection: This system is capable of automatically diagnosing lung cancer from
computed tomography (CT) scan images of the chest [34]. It employs a convolutional neural network (CNN) to
recognize lung nodules [35]. The system classifies the nodules as either benign or malignant and provides a
probability assessment of the final diagnosis [36,37].

5. Al-Enhanced ECG Diagnostic System: This system is designed to diagnose arrhythmias and other abnormalities
by analyzing electrocardiograms (ECGs) [38,39]. It utilizes a long short-term memory (LSTM) model to interpret
ECG signals and detect abnormalities such as atrial fibrillation [40,41].

Overall, these examples demonstrate the viability of utilizing deep learning algorithms to develop automated
medical diagnosis systems, improve the accuracy of medical diagnostics, and provide personalized healthcare
[42,43,44].

The system uses a convolutional neural network to process images taken with corneal topography [45]. Then, a
separate deep learning algorithm is used to process EEG signals based on raw data collected from specialised EEG-
based scanners [46]. Additionally, both the corneal image and EEG signal data are fused together to generate an
automated diagnosis of Alzheimer’s disease [47]. Furthermore, the system is capable of predicting the disease
diagnosis with a high accuracy rate when compared to manual clinical diagnosis methods [48]. This can help
improve clinical diagnosis of AD, reduce time required for diagnosis, and improve patient quality of life [49].EEG
provides the medical practitioner with insight into the brain's activity, ranging from unconscious or cognitive
activities [50].

EEG has been used to diagnose various neurological disorders like dementia and Alzheimer's disease. Al
algorithms are used to analyze EEG signals and detect any abnormalities or patterns in activity [51]. This can be
used to identify early signs of Alzheimer's or dementia, enabling early diagnosis and treatment [52]. Al algorithms
can analyze EEG signals to detect subtle changes in order to identify signs of Alzheimer's and other neurological
conditions, which may be otherwise undetectable [53,54]. Al algorithms can also be used to identify differences in
brain activity between healthy people and those with neurological disorders, enabling more accurate diagnosis and
better medical intervention [55,56].

CONCLUSION

Advanced analytics based on Atrtificial Intelligence (Al) have a potential for revolutionizing the diagnosis of AD.
The use of Al-based diagnostics could result in more accurate diagnosis, faster diagnosis, and consequently a better
patient experience. It could drastically reduce the workload of radiologists and bring in an inexpensive and accurate
ICT technology to make AD diagnosis more accessible worldwide.

As a result, Al-based systems can detect radiological signs of AD more accurately than conventional methods. This
could help improve the accuracy of AD diagnosis and also help reduce the cost of screening and diagnosis. Al-
based systems can also be used to analyze patient lifestyle data such as diet, physical activity and sleep patterns to
obtain important information that can help medical practitioners to understand AD pathology better and develop
personalized treatments.

For example, Al-based systems can analyze data related to the patient's diet, analyze their sleep patterns and
physical activity levels, and identify patterns that are related to the risk of developing AD or other related
conditions. Moreover, Al-based systems can use structured medical data to create a personalized medical record
and individualized treatment plans. This could be used to provide better support and care to patients in the long
term, reducing the patient burden and ensuring better follow-up and care.

Finally, Al-based systems can be used to carry out a range of predictive analytics, such as predicting the onset of
AD, predicting the response to treatments, and predicting the progression of AD over time. This enables proactive
and personalized care and helps to provide better outcomes for the patient.

75



EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045
Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com

REFERENCES

[1]. Balasubramian M, Louise A, Roger W. Fractal dimension based corneal fungal diagnosis. Proc SPIE.
2006;6312:200-211.

[2]. Rathore, R.S., Sangwan, S. and Kaiwartya, O., 2021. Towards Trusted Green Computing for Wireless
Sensor Networks: Multi Metric Optimization Approach. Adhoc & Sensor Wireless Networks, 49.

[3]. Rathore, B., 2023. Textile Industry 4.0: A Review of Sustainability in Manufacturing. International Journal
of New Media Studies (IINMS), 10(1), 38—43.

[4]. Fabijan A. Corneal endothelium image segmentation using feedforward neural network: Proceedings of the
Federated Conference onComputer Science and Information Systems; IEEE Cataloge Number, 2017:629-
637.

[5]. Rathore, B., 2023. Future of Textile: Sustainable Manufacturing & Prediction via ChatGPT. International
Journal of New Media Studies (IINMS), 10(2), 58-69.

[6]. Bucht CPer S, Goran M. “Fully automated corneal endothelial morphometric of images captured by clinical
specular microscopy”. OphthalmicTechnologies XIX. International Society for Optics and Photonics;
2009;7163:125-136.

[7]. Tang M, Shekhar R, Huang D. Curvature mapping for detection of corneal shape abnormality. IEEE Trans
Med Imaging. 2005;24(3):16-25.

[8]. Rathore, R.S., Sangwan, S., Kaiwartya, O. and Aggarwal, G., 2021. Green communication for next-
generation wireless systems: optimization strategies, challenges, solutions, and future aspects. Wireless
Communications and Mobile Computing, 2021, pp.1-38.

[9]. Singh, U.P. and Rathore, R.S., 2012. An efficient distributed group key management using hierarchical
approach with ECDH and symmetric algorithm. J. Comput. Eng. Intel. Syst, 3(7), pp.32-41.

[10]. Rathore, B., 2021. Fashion Transformation 4.0: Beyond Digitalization & Marketing in Fashion
Industry. Eduzone: International Peer Reviewed/Refereed Multidisciplinary Journal, 10(2), pp.54-59.

[11]. Rattan, V., Sinha, E.M., Bali, V. and Rathore, R.S., 2010. E-Commerce Security using PKI
approach. International Journal on Computer Science and Engineering, 2(5), pp.1439-1444.

[12]. Rathore, R.S., Sangwan, S., Mazumdar, S., Kaiwartya, O., Adhikari, K., Kharel, R. and Song, H., 2020. W-
GUN: Whale optimization for energy and delay-centric green underwater networks. Sensors, 20(5), p.1377.

[13]. Girisha V, Chandra KV. Machine intelligence on confocal microscope for detection of endothelium layer of
corneal disease: Proceedings of IJCTER; 2016:148-211.

[14]. Rezazadeh IM, Maghooli K. Investigating and validation numerical measures of corneal topographic data is
Lasik surgery outcome using wavelet transform: Proceedings of IEEE; 2006:153-159.

[15]. Ayala G, Diaz M, Martines-Costa L. Granulometric moments and corneal endothelium status. Pattern
Recognit. 2001;34:1219-1222.

[16]. Nadachi R. Automated corneal endothelial cell analysis in fifth annual. Paper presented at: IEEE
Symposium on Computer Based Medical Systems; 1992:14-17.

[17]. Sanchez F. Automatic segmentation of contours of corneal cells. Comput Biol Med. 1999;29:243-155.

[18]. Rathore, R.S., Kaiwartya, O., Qureshi, K.N., Javed, I.T., Nagmeldin, W., Abdelmaboud, A. and Crespi, N.,
2022. Towards enabling fault tolerance and reliable green communications in next-generation wireless
systems. Applied Sciences, 12(17), p.8870.

[19]. Mahzoun M, Okazaki K, Kawai H, Sato Y, Tamura S, Kani K. Detection and complement of hexagonal
borders in corneal endothelia cell image. Med Imaging Technol. 1996;14(1):56-65.

[20]. Habrat K, Habrat M. Cell detection in corneal endothelial images using directional filters. Image Processing
and Communications Challenges; 389. Springer; 2016:113-123. https://doi.org/10.1007/978-3-319-23814-
2 14

[21]. Rathore, B., 2022. Textile Industry 4.0 Transformation for Sustainable Development: Prediction in
Manufacturing & Proposed Hybrid Sustainable Practices. Eduzone: International Peer Reviewed/Refereed
Multidisciplinary Journal, 11(1), pp.223-241.

[22]. Piorkowski A, Nurzynska K, Gronkowska-Serafin J, Selig B, Boldak C, Reska D. Influence of applied
corneal endothelium image segmentation techniques on the clinical parameters. Comp Med Imag Grap.
2017;55:13-27.

[23]. Acharya UR. Computer-based classification of eye diseases: Proceedings of the 28th IEEE EMBS Annual
International Conferenece, New York City, 30 August-3 September 2006.

[24]. Habrat M, Piorkowski A. Cell detection in corneal endothelial images using directional filters. Image
Processing and Communications Challenges 7; Springer; 2016:113-123.

[25]. Rathore, R.S., Hewage, C., Kaiwartya, O. and Lloret, J., 2022. In-vehicle communication cyber security:
challenges and solutions. Sensors, 22(17), p.6679.

[26]. Khasawneh, A.M., Singh, P., Aggarwal, G., Rathore, R.S. and Kaiwartya, O., 2022. E-Mobility Advisor for

Connected and Autonomous Vehicles Environments. Adhoc & Sensor Wireless Networks, 53.

76


https://doi.org/10.1007/978-3-319-23814-2_14
https://doi.org/10.1007/978-3-319-23814-2_14

EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045
Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com

[27].
[28].

[29].

[30].

[31].

[32].
[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

[41].
[42].
[43].

[44].

[45].
[46].
[47].

[48].

[49].
[50].

[51].

Kumar, S., Rathore, R.S., Mahmud, M., Kaiwartya, O. and Lloret, J., 2022. BEST—BIlockchain-Enabled
Secure and Trusted Public Emergency Services for Smart Cities Environment. Sensors, 22(15), p.5733.

Jha, S.K., Prakash, S., Rathore, R.S., Mahmud, M., Kaiwartya, O. and Lloret, J., 2022. Quality-of-service-
centric design and analysis of unmanned aerial vehicles. Sensors, 22(15), p.5477.

Kumar, M., Kumar, S., Kashyap, P.K., Aggarwal, G., Rathore, R.S., Kaiwartya, O. and Lloret, J., 2022.
Green communication in internet of things: A hybrid bio-inspired intelligent approach. Sensors, 22(10),
p.3910.

Rathore, R.S., Sangwan, S., Adhikari, K. and Kharel, R., 2020. Modified echo state network enabled
dynamic duty cycle for optimal opportunistic routing in EH-WSNs. Electronics, 9(1), p.98.

Rathore, R.S., Sangwan, S., Prakash, S., Adhikari, K., Kharel, R. and Cao, Y., 2020. Hybrid WGWO: whale
grey wolf optimization-based novel energy-efficient clustering for EH-WSNs. EURASIP Journal on
Wireless Communications and Networking, 2020(1), pp.1-28.

Singh, U.P. and Rathore, R.S., 2013. Distributed Hierarchical Group Key Management using Elliptic Curve
and Hash Function. International Journal of Computer Applications, 61(19).

Bali, V., Rathore, R.S. and Sirohi, A., 2010. Routing Protocol for MANETSs: A Survey. IUP Journal of
Computer Sciences, 4(3).

Bali, V. and Rathore, R.S., 2010. A NEW HIERARCHICAL TRANSACTION MODEL FOR MOBILE
ADHOC NETWORK ENVIRONMENT. International Journal on Computer Science and
Engineering, 2(3).

Singhal, S. and Rathore, R.S., 2015. Detailed Review of Image Based Steganographic Techniques. 1JCST, 6,
pp.93-95.

Kumar, V. and Rathore, R.S., 2018, October. Security issues with virtualization in cloud computing. In 2018
International Conference on Advances in Computing, Communication Control and Networking
(ICACCCN) (pp. 487-491). IEEE.

Sharma, P. and Rathore, R.S., 2015. Three Level Cloud Computing Security Model. International Journal of
Computer Applications, 119(2).

Bali, V., Rathore, R.S., Sirohi, A. and Verma, P., 2009, August. Information Technology Architectures for
Grid Computing and Applications. In 2009 Fourth International Multi-Conference on Computing in the
Global Information Technology (pp. 52-56). IEEE.

Bali, V., Rathore, R.S. and Sirohi, A., 2010. Performance analysis of priority scheme in ATM
network. International Journal of Computer Applications, 1(13), pp.26-31.

Bali, V., Rathore, R.S., Sirohi, A. and Verma, P., 2009, December. A Framework to Provide a Bidirectional
Abstraction of the Asymmetric Network to Routing Protocols. In 2009 Second International Conference on
Emerging Trends in Engineering & Technology (pp. 1143-1150). IEEE.

Rathore, B., 2022. Impact of Green Marketing on Sustainable Business Development. Cardiff Metropolitan
University. Presentation.

Dixit, R., Gupta, S., Rathore, R.S. and Gupta, S., 2015. A novel approach to priority based focused
crawler. International Journal of Computer Applications, 116(19).

Tomar, R. and Rathore, R.S., 2016. Privacy Preserving in TPA using Secured Encryption Technique for
Secure Cloud. International Journal of Computer Applications, 138(8).

Tomar, R. and Rathore, R.S., 2016. A Survey on Privacy Preserving in TPA Using Secured Encryption
Technique for Secure Cloud. International Advanced Research Journal in Science, Engineering and
Technology, 3(4), pp.83-86.

Bali, V., Rathore, R.S., Sirohi, A. and Verma, P., 2009. Clustering Technique Approach to Detect the
Special Patterns for Medical Video Mining. Advances in Data Management, p.140.

Bali, V., Rathore, R.S., Sirohi, A. and Verma, P., 2009. Architectural Options and Challenges for Broadband
Satellite ATM networks. Recent Developments in Computing and Its Applications, p.155.

Rathore, B., 2023. Digital Transformation 4.0: A Case Study of LK Bennett from Marketing
Perspectives. Eduzone: International Peer Reviewed/Refereed MultidisciplinaryJournal, 12(1), pp.40-49.
Wagner, S., Kronberger, G., Beham, A., Kommenda, M., Scheibenpflug, A., Pitzer, E., Vonolfen, S., Kofler,
M., Winkler, S., Dorfer, V., et al., 2014. Architecture and design of the heuristiclab optimization
environment, in: Advanced methods and applications in computational intelligence. Springer, pp. 197-261.
URL.: https://doi.org/10.1007/978-3-319-01436-4_10.

Srivastava, S.N., Kshatriya, S. and Rathore, R.S., 2017. Search Engine Optimization in E-Commerce
Sites. International Research Journal of Engineering and Technology (IRJET), 4(5), pp.153-155.

Rathore, B., 2023. Integration of Artificial Intelligence & It’s Practices in Apparel Industry. International
Journal of New Media Studies (IINMS), 10(1), pp.25-37.

Bali, V., Rathore, R.S. and Sirohi, A., Adaptive Analysis of Throughput in Mobile Admhoc Network
(IEEEm802. 11).

77



EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045
Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com

[52].

[53].
[54].
[55].

[56].

Susto, G.A., Schirru, A., Pampuri, S., McLoone, S., Beghi, A., 2014. Machine learning for predictive
maintenance: A multiple classifier approach. IEEE Transactions on Industrial Informatics 11, 812-820.
URL: https://doi.org/10.1109/T11.2014.2349359.

Kumar, V. and Singh Rathore, R., 2016. A Review on Natural Language Processing. International Journal
Of Engineering Development And Research.

Rathore, B., 2022. Supply Chain 4.0: Sustainable Operations in Fashion Industry. International Journal of
New Media Studies (IINMS), 9(2), pp.8-13.

Rathore, B., 2023. Digital Transformation 4.0: Integration of Artificial Intelligence & Metaverse in
Marketing. Eduzone: International Peer Reviewed/Refereed Multidisciplinary Journal, 12(1), pp.42-48.
Bhatnagar, D. and Rathore, R.S., CLOUD COMPUTING: SECURITY ISSUES AND SECURITY
MEASURES.

78



