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________________________________________________________________________________________________________ 
Abstract: Smart technologies including wearables have emerged as the bridge between artificial 
intelligence (AI) and the internet of things (IoT). On the one hand, it has changed the way people 
regarding efficiency and utility provision. On the other hand, the very fact relationships become 
deep and interconnected as they are, raised great issues of privacy and security concerns that are 
now in need of seeking reliable solutions from both scholars and practitioners. The current review 
focuses on the state of the art of privacy and security issues as an effect of AI in smart wearable IoT 
devices, the existing, and further, advanced AI technologies that are still undeveloped for the 
purpose. The results were aggregated through ten studies wherein each posed relatable problems 
and solutions regarding smart wearable IoT devices security. A comprehensive table with 
challenges, solutions, AI methods, datasets, and limitations of the studies is also provided. 
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________________________________________________________________________________________________________ 
1. Introduction 

While the idiot-box is largely passive in nature, it is clear that the Internet of Things is growing 
exponentially. With expected subscription claims of above 35 billion by the end of 2023 to be related to the 
IOTs and so, time will see an increase of the number of internet connected devices all over the world. Most 
offices, and homes quite literally have transformed the way people use technology, especially with the 
latest developments in smart wearable gadgets. These smart devices from simple fitness bands to 
sophisticated medical devices obtain great deals of sensitive information putting the users into risks of 
privacy invasion and data breaches. 

As quoted by one of the experts in the field, ‘When you are in the information age, information has 
become one’s asset and the information has to be secured since more and more heterogeneous data are 
being and will be realized out of the IOT devices.’ Adding AI into this ecosystem complicates the situation 
further in that AI models are trained on this data and applied to the ecosystem. That poses a challenge, 
while AI brings additional usefulness to the body of smart devices, the collection and application of smart 
device data through AI, gives rise to new problems of privacy.  

Thus, this particular strategy will give a determination on how issues concerning privacy and security 
surrounding the artificially intelligent smart wearable IoT gadgets will be addressed. Special attention will 
also be given to defending the population's personal data, through an overview of existing literature. This 
review will present the current state of research on the screen of domestic violence and propose a few new 
directions for investigations.   

 
2. Security and Privacy Challenges in IOT  

The involvement of IoT in conjunction with Artificial Intelligence (AI) raises several issues, especially 
in relation to security and privacy, which are made worse by the diverse structures of IoT systems and the 
varying operational environments of these devices. The most concerning among these include: 
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Data Breach: This concerns the wrongful invasion of privacy using IoT technologies through data breaches; 
the growing number of IoT gadgets amplifies the number of attack surfaces unprotected. Given that many 
IoT devices are used in the medical field, there is a lot of sensitive information that if unauthorized will 
create a big privacy concern. 
Lack of Security in the Connections: Data sent over the network between IoT units and cloud networked 
devices is transmitted without much regard to encryption. This is dangerous particularly with smart 
wearable devices that generate and send data over a network throughout its use. 
Absence of Regulations: As no universal requirements have been applied, where the Internet of Things is 
concerned, different procedures have been brought about to all security measures, therefore further 
making it complicated in securing all the devices and systems. 
Insider Threats: Breaches of data by employees, either willfully or inadvertently, is still a very significant 
threat to the safety of an organization. There are intelligent systems that minimize the likelihood of these 
occurrences by monitoring the behavior and access patterns of the end-users but their efficacy cannot be 
guaranteed. 
Data Siloing and Integration Issues: IoT devices produce a lot of data, which in turn is housed in a number 
of standalone silos. It makes it fairly difficult to assimilate and assess all the data collected. Such asset 
fragmentation may be an impediment in creating an adequate security strategy that requires an 
understanding, and integration, of data movements.  
 
3. Literature Review of Existing Studies 

The following table summarizes ten studies that investigated different sides of the AI-powered 
privacy and security concerns of a smart wearable IoT device: 

Table 1. Literature Review 

Sr No Challenges Solutions/Results AI Approaches Datasets Limitations 

1 

Unauthorized 
data access in 

IoT 
environments 

There has been the 
development of AI-

based anomaly 
detection systems 
which have been 

shown to monitor and 
detect the abnormal 
data access patterns 

hence blocking 
unauthorized access 
into the IoT systems. 

Such data 
including past 
access logs and 

present access logs 
are processed 

using tried and 
tested machine 
learning models 

usually supervised 
in a bid to get 

insights regarding 
ongoing security 

issues. 

Anonymized 
user behavior 

data from 
large-scale IoT 
deployments, 
primarily in 
healthcare 

environments. 
 

High 
computational 

costs and 
potential 

delays in real-
time detection 

due to the 
complexity of 

models. 

2 
Insecure 

Communicati
on Channels 

A top-down   adoption 
of end-to-end 

encryption protocols 
has remained a key 
measure aimed at 

protecting the data 
being exchanged 
between the IoT 

devices and the cloud 
servers. 

For such services, 
lenses such as 

Advanced 
Encryption 

Standard (AES) 
and RSA algorithm 

are incorporated 
during data 

transfer for depth 
protection of the 

data. 

Synthetic 
datasets 

simulating IoT 
communication 

traffic under 
various 
network 

conditions. 

Encryption 
involves 

additional 
latency and 

large amounts 
of processing 
power which 
may not be 
available in 
devices with 

resource-
constraints. 

3 Absence of 
commonly 

There are ongoing 
initiatives for the    
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accepted 
security 
policy 

development of 
acceptable security 

policies for those who 
would be utilizing the 

IoT because of the 
importance of having 

the same level of 
security. 

Using emerging 
IoT security 
regulations, 

software agents 
based on policy 

modeling are being 
created and 

incorporated into 
IoT infrastructure. 

Compliance 
with the 
Industry 

requirements 
for progress 
and existing 

active 
standards 

among policy 
datasets. 

 

Playground: 
Several highly 

dissimilar 
types of IoT & 

Device 
manufacturers 
who have little 
to nothing in 

common, slow 
reaching out to 

the larger 
world, thus a 

diffusive 
approach to 

security 
measures. 

 

4 

Insider 
Threats and 

Privilege 
Misuse 

There are AI-based 
systems that have been 

developed to track 
user behavior, and 
user access rights 

aimed at detecting and 
eliminating potential 

insider threats. 
 

 
AI-powered 

behavioral analysis 
tools utilize 

unsupervised 
learning to detect 
deviations from 
normal access 

patterns, indicating 
possible misuse. 

 
Access logs 

from 
healthcare 

systems, which 
are rich in 

metadata about 
user actions 
and access 

times. 
 

 
Potential 

biases in AI 
decision-

making can 
lead to false 

positives, 
undermining 

trust in the 
system. 

 

5 

 
Data Siloing 

and 
Integration 
Challenges 

 

 
AI-driven strategies 
focus on breaking 
down data silos by 

enabling seamless data 
integration across 

various IoT platforms 
through federated 

learning techniques. 

 
Federated Learning 
approaches allow 

for data processing 
and analysis across 

distributed IoT 
nodes without 
requiring data 
centralization. 

 
Multisource 
IoT datasets 

collected from 
a variety of 

smart devices 
in healthcare, 
smart homes, 
and industrial 

IoT. 
 

 
Communicatio

n overhead 
and potential 

inconsistencies 
in data due to 
asynchronous 
updates across 

nodes. 
 

6 

Inadequate 
Data 

Anonymizati
on 

Techniques 

Advanced 
anonymization 

techniques are being 
developed to ensure 
that personal data 
remains protected 

while still being useful 
for AI analysis. 

 

 
Differential Privacy 

techniques are 
increasingly used 

to add noise to 
data, preserving 

individual privacy 
while enabling 
aggregate data 

analysis. 
 

 
Medical IoT 
data, which 

includes 
sensitive 

information 
such as patient 

records and 
real-time 

monitoring 
data. 

 

 
Trade-offs 

between data 
utility and 

privacy, 
particularly in 
ensuring that 

anonymization 
does not 

degrade data 
quality 

excessively. 
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7 

 
Dynamic 

Nature of IoT 
Environments 

 

In order to counter the 
continuously evolving 
or rather unpredictable 

nature of IOT, new 
privacy-preserving 
methods are being 

researched and 
designed. 

 
Continuous 
Learning AI 

models which 
adapt to new 

threats without 
constant updates of 
the systems to the 

manual input. 
 

 
Real-time IoT 
data streams 

from a variety 
of sources, 
including 

smart homes, 
vehicles, and 

industrial 
systems. 

 

 
Maintaining 

consistent 
privacy 

measures in 
environments 
where the IoT 

landscape 
changes 

rapidly and 
unpredictably. 

 

8 

 
Resource 

Constraints 
on IoT 

Devices 
 

 
Optimization of AI 

algorithms is critical 
for enabling efficient 

operation on resource-
constrained IoT 

devices, such as smart 
wearables. 

 

 
Lightweight AI 

models, designed 
to function with 

minimal 
computational 
resources while 
still delivering 

accurate 
predictions. 

 
Resource-

constrained 
device data, 

including 
energy 

consumption 
logs and 

processing 
capacity 
metrics. 

 

 
The need to 

balance model 
complexity 

and accuracy, 
which can be 

difficult to 
achieve on 

devices with 
limited 

computational 
power. 

 

9 

 
Privacy-

Preserving AI 
Integration in 

IoT 
 

 
AI systems are being 
aligned with global 
privacy regulations 

and standards to 
ensure that IoT 

deployments do not 
infringe on user rights. 

 

To address the 
concerns posed by 

the user, 
Interpretability By 

Design (XAI) 
concepts are 

emerging that 
demonstrate how 

this process 
reaches its 

conclusions. 
 

Additional 
materials help 

to better 
understand the 

regulation of 
compliance 

since they give 
datasets related 

to regulatory 
compliance 
and these 

include the 
guidance 
Mozilla 

Corporation594 
states it is 

developing 
upon the 

GPDR, HIPAA 
etc. 

There is 
frequent 

change in 
privacy 

requirements 
which means 

that companies 
have 

difficulties in 
maintaining AI 

systems 
compliant with 

the set 
regulations at 

all times. 
 

10 

Data 
Collection by 

Smart 
Wearables 

without 
Consent 

 

 
User-oriented methods 

are being developed 
that permit users 

greater control over 
information gathered 

 
Decentralized 

Identity Systems 
(DID) in which the 
user retains their 
identity and data 
and is therefore 

 
Self-generated 

and 
operational 

data, such as 
biometric and 

motion activity 

 
Difficulty in 

adoption, since 
users’ are busy 

people and 
cannot be 

expected to 
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from their wearable 
gadgets. 

 

free from the 
control of 

centralized entities. 
 

information 
from wearable 

gadgets. 
 

adopt new 
systems with 
such drastic 

behavior 
modification 
requirements. 

 
 

4. Results 
The results show that there are still major obstacles to overcome even though AI technology offers 

creative ways to improve security and privacy in smart wearable IoT devices. Even with current enhanced 
anomaly detection and encryption solutions, major hazards still come from unauthorized data access and 
unsecured communication connections. Sophisticated AI models are difficult to execute due to resource 
constraints of IoT devices, and seamless integration is hampered by the fragmented nature of data storage. 
Moreover, the adoption of decentralized identity systems is sluggish since they necessitate significant 
behavioral changes from users, despite their promise of improved user control over data. All things 
considered, the difficulty is striking a balance between strong security and the real-world limitations of 
device capabilities and user compliance. 

 
5. Conclusion  

While the global demand for AI-based Internet of Things’ smart gadgets increased notably especially 
in the aspect of smart wearables, various privacy and security issues arose. To tackle such difficulties, there 
is a need for an integrated approach that utilizes the technologies of artificial intelligence for security, the 
unification of the expert-enforcement measures, and the levers of vigilance. The study suggests that more 
efforts need to be directed toward creating advanced AI based solutions that can be tailored to the ever 
evolving IoT landscapes. In addition, there is an urgent need for international requirements that will assist 
in implementing the measures of protecting privacy and security within the various IoT systems.  

Along these lines, future developments should aim at designing more advanced networks and the 
corresponding artificial intelligence, which will not only increase security but also give the users 
confidence and trust which is essential if the advantages of smart wearable Internet of Things devices are 
to be realized without compromising the privacy constraints.   
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