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Abstract: Artificial Intelligence (AI) and Deep Learning (DL) in healthcare have brought advanced health monitoring 

and predictive analytics. By amalgamating AI with the IoT, Remote Healthcare Monitoring (RHM) systems 

have been generated, allowing the constant monitoring of patients’ health statuses along with decreasing 

healthcare expenditures. In this paper, we analyze AI-based healthcare innovations exerting their impact in 

modern medical practices and the need for more advancement in the healthcare predictive solutions from the 

perspective of AI and the role AI plays in healthcare, that is, the applications of AI in healthcare like disease 

diagnosis, biomedical research, and predictive analytics. Weather Clinical Decision Support Systems (CDSS) 

use AI to make specific therapy suggestions based on patient’s characteristics and facilitate the best outcomes. 

Additionally, AI smart city healthcare systems provide effective solutions for remote applications and in 

improving smart city urban healthcare services. There have been recent advancements in deep learning being 

used to accurately identify deep learning through Convolutional Neural Networks (CNNs) and predictive 

modeling of chronic diseases. While AI increases healthcare efficiency and precision to a great extent, existing 

issues such as data privacy, model interpretability, and system integration still exist. Further studies should 

focus on further improving natural language processing (NLP) and the adaptability of the AI models along 

with looking into ethical issues before the widespread usage of AI can be allowed. 

1 INTRODUCTION 

AI stands for the machine-based cognitive capability 

different from mental functions of both humans and 

other biological systems. AI investigates "intelligent 

agents" which refer to any entity or device that 

renders perception and understanding of its 

surroundings and then takes appropriate actions to 

boost its goal achievement possibilities [1]. The term 

AI encompasses instances of machine operations that 

replicate cognitive functions including learning 

analysis to solve problems. The same intelligence 

functions under the name machine learning (ML) [2]. 

The system basis of AI combines hardware elements 

together with software components into one 

integrated whole. AI technology uses algorithms as 

its primary element from a software viewpoint. The 

theoretical model of artificial neural networks 

operates as a method for deploying AI algorithms. 

The system performs as an artificial brain simulation 

which uses connecting neurons across multiple 

networks with adjustable message frequencies. A 

single neuron detects several stimuli from its 

neighboring neurons as the entire network changes 

states according to environmental input changes. The 

neural network produces outputs when environmental 

stimuli interact due to its structural similarity with 

human brain responses. Functional neural networks 

operate with multiple interconnected layers using 

different network configurations [3]. 

Researchers have developed neural networks 

capable of  supervised learning, which involves 

inferring a function that correlates inputs to outputs 

based on example pairs;  unsupervised learning, 

which entails extracting insights from unlabeled, 

unclassified, or uncategorized test data to discern 

common features, responding to the presence or 

absence of these features in new data rather than 

relying on system feedback [4] and  reinforcement 

learning, which focuses on operating within a given 

environment to optimize rewards and minimize 

penalties, adhering to an accumulative 

framework [5]. The advancement of computational 

power makes neural networks deeper which enables 
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them to mimic human brain operations to learn better, 

Figure 1 shows ML Types. 

To enable AI deployment on edge devices such as 

wireless network phones and IoT sensor nodes the 

technology requires power consumption optimization 

together with physical simplification [6]. Scientists 

have tested the deployment of AI algorithms through 

memristors [7], analog united circuits [8] and 

spintronics [9]. Memristor crossbar circuits represent 

one innovative platform that eliminates the 

requirement to access the "memory wall" because 

they combine memory operations directly on the 

computation device [10]. To change these settings, 

one needs direct access to internet networks. The 

process of maximizing AI implementation efficiency 

became the focus of contemporary academic research 

through work on minimizing data representation bit 

count. The accuracy of calculations remains stable 

when data storage bits decrease from 32 or 16 to just 

8. The execution speed with lower power

requirements along with reduced size benefits these

systems [11].

The performance of artificial neural networks 

remains satisfactory when suitable training 

methodologies are combined with balanced datasets 

and adequate data volume and continuous dataset 

accessibility following application of pre-training 

techniques or deep training instead of superficial 

training [12]. The AI software and hardware 

advancement speed allows implementation across 

IoT, autopilot driving, Robotic Technical Fields, 

Image recognition and NLP [13],[14],[15],[16]. The 

medical field benefits from enhanced analysis tools 

and treatment results that result from AI research 

conducted by biomedical researchers who work to 

improve healthcare industry effectiveness [16]. 

2 RELATED WORKS 

Deep learning and the IoT have combined to 

transform several industries in recent years by 

facilitating automated decision-making, real-time 

monitoring, and intelligent data processing. 

Applications of this convergence include industrial 

automation, environmental sensing, infrastructure 

management, and health monitoring. IoT systems are 

better equipped to decipher intricate data patterns, 

increase forecast accuracy, and respond adaptively 

thanks to deep learning algorithms. To comprehend 

the promise and difficulties in this quickly developing 

field, this review examines recent developments in 

deep learning-based IoT systems, highlighting 

significant contributions, approaches, and limits of 

recent research as shown in Table 1. 

3 AI FOR LIVING ASSISTANCE 

Artificial intelligence through advanced robotic 

systems develops better quality life options within 

supported living spaces for elderly and disabled 

populations. The ambient intelligent system called 

RUDO helps people with visual impairments to live 

with sighted people in both informatics and 

electronics domains [23]. Through one interface 

people who have visual impairments can access 

various features of this intelligent system. During key 

maternity periods a smart artificial intelligence 

assistant will offer dietary suggestions together with 

necessary guidance to expectant mothers. Such 

personal assistance provides advanced 

recommendations through its cognitive capabilities 

which combine "cloud-based communication media 

among all relevant parties" [24]. A fall-detection 

system utilizes the integration of a Bayesian classifier 

and radar Doppler time-frequency signatures that 

helps protect elderly people from accidents and their 

associated challenges [25]. 

The ambient assisted living (AAL) was 

developed to let AI analyze data from multiple 

communication systems and recognize network-

related incidents while determining assistance needs 

of senior citizens [26]. Smart houses under "ambient 

intelligence" perform activity surveillance to provide 

support services for elderly people which allows AAL 

settings to enable "aging in place" at home. The 

analysis of motions using ML techniques monitors 

risky actions so that preventive actions can be 

started [27]. The model for AAL is depicted in 

Figure 2. 

Sensors in this setup collect information about 

both environment conditions and human activity 

before cloud computing or edge intelligence performs 

evaluations. The computer system determines 

necessary steps that activate warning systems 

together with preventative procedures. AI experts 

unite with mobile technology and personal digital 

assistants (PDAs) to provide memory support for 

people with permanent memory problems allowing 

them to maintain independent personal tasks [28]. 
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Table 1: Reviewing the latest developments in deep learning-based IoT systems. 

Authors Key Findings Description Limitations 

Naseri et al. 

2023 [17] 

Improved classification 

accuracy using adaptive 

sailfish moth flame 

optimization. 

Created an IoT-based face mask 

detection model using hybrid DL. 

May struggle with varying 

lighting conditions and 

occlusions. 

Hamza et al. 

2023 [18] 

Achieved superior predictive 

performance in sleep quality 

monitoring. 

Employs a Deep Belief Network 

for Predicting Sleep Quality. 

Limited to sleep monitoring; 

requires further validation on 

other health conditions. 

Zhu et al. 2023 

[19] 

Improved early fault detection 

and predictive maintenance. 

Developed a hybrid CNN-LSTM 

model with KPCA for wind 

turbine fault prediction. 

Limited to wind turbine 

applications; generalization to 

other domains needed. 

Moradi et al. 

2023 [20] 

Achieved 81.77% accuracy 

on prognostic criteria. 

Developed a semi-supervised 

DNN for Health Indicator 

construction using SHM data 

fusion. 

Requires more real-world 

testing; focused on composite 

panel fatigue stress only. 

Helmi et al. 

2023 [21] 

High classification 

performance using Marine 

Predator Algorithm for 

feature selection. 

Designed an HAR system with 

residual convolutional networks 

and BiGRU for wearable sensors. 

Computational cost may be 

high for real-time 

applications. 

Kondaka et al. 

2023 [22] 

Enhanced patient monitoring 

and predictive analytics with 

cloud-based AI. 

Proposed iCloud-Assisted 

Intensive Deep Learning for real-

time smart medical monitoring. 

Cloud dependency may 

introduce latency and security 

concerns. 

Figure 1: Types of AI learning. 

Figure 2: The model for AAL. 
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Figure 3: AI in healthcare and data processing. 

Figure 4: AI in healthcare applications. 

3.1 Artificial Intelligence in Healthcare 

Data Processing 

A major development has taken place in NLP 

applications for the biomedical field.  Biomedical 

Question Answering (BioQA) describes the task of 

efficient document-database query that retrieves 

precise responses to user inquiries from established 

collections. Algorithms based on NLP will actively 

pursue informative responses according to [29]. The 

initially classification of biomedical inquiries enables 

researchers to obtain useful information from 

gathered answers. According to [30] machine 

learning performs four-category biomedical inquiry 

categorization with over 90% accuracy. 

A long-term acquisition of biological data across 

multiple sources requires performing critical 

operations which involve medical data integration 

and analysis in addition to resolving conflicting 

information [31]. Endless human labor along with 

intense manual work and inadequate results have 

streaked through these kinds of tasks throughout 

history. The accuracy of AI in performing these tasks 

proves equal to professional evaluators thus leading 

to more efficient and precise operations [32]. The 

acquired dataset knowledge resulting from machine 

learning algorithms enables researchers to apply the 

integrated logical reasoning to elaborate clinical 

information including diverse biomedical data 

types [33]. Figure 3 shows AI in healthcare. 

3.2 AI in Healthcare Research 

AI demonstrates potential to become powerful tool 

for biomedical research in addition to its current role 

as an electronic diagnostic and management 

system [34]. The current study domain investigates 

tumor-suppressor processes, the extraction of 

protein–protein interactions, and the establishment of 

genome-based genetic connections to enhance 

healthcare practice implementations [35,36]. 
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Advanced medical technology shows increasing 

signs of gaining awareness which biomedical 

research can analyze. Using the computational 

modeling assistant (CMA) sophisticated agent 

biomedical researcher can build executable 

simulation models from their conceptual frameworks 

according to [37]. The CMA system employs its 

intelligence to process all gathered knowledge 

alongside simulation models which converts 

hypothesis-based concepts into actual simulation 

codes. The researcher conducts an evaluation to select 

the best models for the CMA before the CMA creates 

simulation codes from these selected models. 

Research time reduction along with enhanced 

production stands as a key benefit of working with the 

CMA system. Figure 4 shows AI in Healthcare 

applications. 

4 PROGNOSIS AND DISEASE 

DETECTION 

Disease detection represents the most essential reason 

why AI is crucial in biomedicine. The field has 

generated several important advancements during its 

recent development period. Artificial intelligence 

technology allows medical providers to make 

accurate diagnoses earlier in time for various 

diseases [38] - [40]. Artificial intelligence uses 

machine learning to analyze microarray data through 

which it establishes patient-specific patterns for 

diagnostic purposes. The classification of cancer 

microarray data using this approach serves as a new 

application for diagnostics in oncology [41]. The 

combination of integrated AI helps biosensors 

function with point-of-care testing devices to detect 

cardiovascular diseases during early diagnosis stages 

[42]. AI demonstrates its use in predicting survival 

rates of cancer patients with colon cancer in addition 

to diagnosis tasks [43]. 

AI holds strong potential for clinical usage in both 

the diagnostic and prognostic domains. The field of 

illness diagnostics utilizes two fundamental 

processing approaches which include two-

dimensional medical imaging and one-dimensional 

signal analysis and computation. The approaches 

serve medical practitioners for diagnosing patients 

and handling their illness and predicting health 

outcomes [44]. The processing of one-dimensional 

biomedical signals through AI features the extraction 

of vital information through EEG and EMG and ECG 

signals. EEG technology represents an essential 

method to forecast epileptic seizures. Proper 

prediction of seizures helps medical professionals 

reduce the impacts on patients [45] - [47]. 

AI applications in medical imaging targets three 

areas for both quality enhancement and workflow 

optimization it includes thermal imaging, image 

segmentation and multidimensional imaging [48]. 

The implementation of AI systems improves standard 

decision support systems (DSSs) by enhancing 

diagnostic accuracy and automation of illness 

management which reduces the workload for medical 

staff. Figure 5 shows AI diagnosis in heart disease. 

Figure 5: AI diagnosis in heart disease. 

5 SMART CITY AND 

HEALTHCARE FACILITIES 

Numerous cities that do not have smart city status 

seek to build standard healthcare facilities in order to 

achieve the smart city healthcare approach. Smart 

cities need to achieve these objectives to provide 

effective healthcare services to people by ensuring 

high-quality residential areas and healthcare services 

within an environment supporting healthy 

living [49], [50]. The establishment of a mechanism 

is needed to develop innovative and effective 

healthcare solutions. The necessary elements of IoT 

healthcare systems emerge from a combination of 

different systems and architectures and frameworks 

as shown in Figure 6. 
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Figure 6: IoT healthcare systems architectures and frameworks. 

Table 2: Machine learning applications in smart cities. 

Algorithm Application Function 

Clinical Correlation Analysis 

(CCA) 

Used to create medical answers by 

integrating devices, instruments, and cases. 

Extracts feature from data; Highlights 

connections between data sets through 

visualization and comparison. 

Neural Network (NN) 

Enhances medical instruments, software 

and hardware; Applied in rehabilitation 

administration. 

Provides a learning approach for 

addressing approximate function 

evaluation problems. 

Support Vector Machines 

(SVM) 

Forecasting healthcare solutions; Real-time 

detection of blood sugar levels. 

Controls and categorizes large volumes 

of data; Handles diverse data types; 

High-speed data processing and 

transmission. 

K-means

Healthcare delivered in the convenience of 

your residence and within the vibrancy of 

an urban environment. 

for handling massive datasets, it uses 

clustering to detect patterns in data not 

identified yet. 

DB-SCAN 
M-IoT network processes data from human

sensors to gauge communication efforts.

Facilitates the visualization of the 

organization of unstructured data; 

Ensures compatibility with multiple file 

formats. 

The six core elements which constitute the 

concept of "smart services" are namely Smart 

economy; smart surroundings; smart mobility, smart 

governments, smart lifestyle and smart people. The 

various manifestations of services have been 

comprehensively classified. These services enable 

citizens to access and utilize a number of intelligent 

devices for their benefits [51]. Internet users who give 

extensive personal data access result in highly 

sophisticated services built upon complex network 

structures. Telemedicine centers help reduce disease 

spread because they provide medical care to patients 

who remain in isolation [52]. Machine learning 

applications in smart cities appear as described in 

Table 2. 

6 MOBILE-BASED HEALTH 

MONITORING 

Mobiles stand as the most beneficial devices present 

in modern society. The speech monitoring function in 

smartphones works as a powerful evaluation tool. 

Multiple hardware systems have been created to 

exploit this flexibility. The modern smartphone 

design relies on NFC (near field communication) 

sensors and GPS trackers, fingerprint scanners, 

Bluetooth modules, accelerometers, barometers, 

magnetometers and gyroscopes and proximity 

sensors and wireless sensors and cameras for health 
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monitoring system development [53]. Cellphones 

provide various benefits to users with their significant 

storage capability that allows them to keep data 

securely. Modern smartphones possess enough 

primary storage to save patient information. Android 

smartphones enable instant access to information 

dissemination at the same time as device management 

and real-time communication capabilities [54]. 

7 CONCLUSIONS 

Medical care improves through AI and Smart Health 
Monitoring systems by solving problems of delayed 
medicine delivery while delivering preventive care 
measures and providing prompt real-time assistance. 
Remote Health Monitoring (RHM) receives 
enhanced security and personalized healthcare 
solutions through cloud computing and blockchain 
technologies which also establish better patient trust. 
Biomedicine experiences continuous expansion of AI 
functions which develops new possibilities for 
diagnostic assessment and disease prognostication as 
well as biomedical scientific study. The parallel 
progress of biomedical sciences and artificial 
intelligence (AI) is giving rise to increasingly 
intelligent and efficient healthcare solutions. As these 
two fields continue to evolve together, they pave the 
way for systems that not only enhance diagnostic 
accuracy and treatment planning but also streamline 
healthcare delivery across various levels. In this 
context, further research in the area of Health 
Management is essential to fully explore its broader 
applications in continuous health monitoring, early 
disease detection, personalized medicine, and 
predictive analytics. Leveraging the rapid 
advancements in AI – such as machine learning, deep 
learning, and data-driven decision-making – can lead 
to significant improvements in healthcare outcomes. 
This synergy has the potential to revolutionize how 
patient care is administered, leading to more 
proactive and preventive approaches. Ultimately, 
integrating AI into Health Management frameworks 
will contribute to enhancing the overall quality of life, 
promoting well-being, and ensuring more equitable 
and accessible healthcare systems worldwide. 

8 FUTURE WORK 

Historically deep neural networks together with deep 

learning techniques operated as black boxes which 

made their core processing mechanisms poorly 

understandable. Understanding deep learning models 

becomes possible through visual insights into learned 

representations together with implemented models 

which enables simpler development and optimization 

of deep learning applications for complex machine 

health monitoring tasks. Transfer learning describes 

the method of applying deep learning techniques be-

tween different information domains. Machine health 

monitoring studies benefit from this investigation 

since problems have different levels of training data 

availability. Machine learning models as well as deep 

learning models have the capability to move from one 

domain to another. 
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