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Abstract
In the fast changing 10T world, security threats represent a serious challenge with the version
number attacks as a major vulnerability. The attacks leverage versioning in loT protocols and
interfere with network operation, as well as degrading system performance. In this paper, we
propose a new algorithm that can detect and mitigate version number attacks to the IoT
network. An anomaly detection and adaptive thresholding based algorithm is proposed to
identify irregular versioning behavior by distinguishing between malicious and legitimate
network updates. The algorithm is compared with current detection methods, and found
effective with regards to detection accuracy, response time and resource consumption. It is
shown experimentally that the proposed method provides very high detection accuracy with
very low computational overhead making it runnable on resource constrained 10T devices.
Moreover, the rapid response of the algorithm to potential threats minimizes the network down
time and also reduces the negative impact on the device communication. This work stresses
the need for 10T networks specific security solutions, and demonstrates that the proposed
algorithm is a viable tool for greater resilience against version number attacks. These results
demonstrate the promise of this approach in improving the security of 10T ecosystems to keep
them reliable and secure in a range of application settings.
Introduction
As one of the modern technologies, the Internet of Things (lIoT) has transformed loT
technology through enabling connectivity among devices across healthcare, transport, and
smart cities. While this vast growth comes at the expense of more risk of security threats.
Version number attacks have been a key source of vulnerability in 10T networks among these.
Malicious actors take advantage of versioning mechanisms in routing protocols upon which
these attacks are leveraged to disrupt network communication — resulting in degraded
performance and misled devices. Besides destroying the stability and reliability of the IoT
networks, this manipulation enlightens exploitable critical systems.
Protocol features for network updating are version number attacked by artificially creating or
altering version numbers. 10T networks are primarily resource limited and limited resource
devices, while existing security mechanisms fail to detect these attacks rather efficiently
considering the trade off of computational and and energy burden on devices. Traditional
detection methods (statistical anomaly detection and signature based approaches) have been
found to utilize too many resources and to have high false positive rates, making them
ineffective for real world detection. In this paper, a novel algorithm, which aims to detect and
combat version number attacks in 10T networks more accurately and efficiently is proposed.
The proposed algorithm is an anomaly detection algorithm combined with adaptive
thresholding algorithm suited for the detection of versioning behavioral anomalies that invoke
low resource cost. In particular, the lightweight design of the algorithm makes it a good fit for
loT scenarios, where devices are usually characterized by limited processing power and battery
lifetime. The proposed algorithm is then compared to several existing methods along with the
fundamental performance metrics, the detection accuracy, the response time to find an
abnormal activity as well as the use of resources to achieve an optimal detection accuracy. This
study demonstrates, through extensive simulations, that the proposed approach provides a
better solution than traditional methods to increase security while keeping the 10T networks
operational efficiency balanced. As such, this work provides a practical, scalable, and effective
solution to strengthen the 10T network resilience against version number attacks.
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Need of the Study
This is studied because of the growing security challenges of the 10T networks, more especially
due to its vulnerability to the version number attacks. By exploiting versioning mechanisms in
routing protocols these attacks can disrupt network operations thereby threatening critical
applications in healthcare, smart cities and industry. However, traditional detection methods,
such as anomaly and signature-based, are generally impractical for resource limited loT devices
owing to their high demands in computation and high false positive rates. Hence, there is an
immediate need for a lightweight, accurate, and specialized solution designed mainly for
unique constraints of 10T environments. To address this gap, this study proposes a novel
algorithm for simple and effective version number attack detection with low resource usage.
The study attempts to contribute to a practical solution to enhance 10T network security and
resilience against cyber threats through comparison of this new approach with existing
methods.
Background of 10T Security Challenges
Internet of Things (10T) is expanding so rapidly that it has changed the way industries work by
boosting the connectivity of various devices to communicate and perform tasks on their own.
This unprecedented connectivity comes with great associated security concerns. As loT devices
are deployed in resource constrained environments, with limited computational power,
memory and battery life, they inhibit the realization of robust security protocols. Furthermore,
loT networks usually consist of many heterogeneous devices which utilize various
communication protocols creating challenging networks to be uniformly secured. Cost
constraints or design limitations prevent many 10T devices from having such fundamental
security features, like encryption, a secure boot, or software updates. Since own devices are
not standardized and protected, 10T devices face risks of a wide variety of cyber threats, such
as malware attacks, denial of service (DoS) attacks and data breaches. Also, since 10T
applications have started to be deployed in more and more critical sectors such as healthcare,
transportation and industrial automation, the impact of security breaches is growing including
safety and privacy concerns. Within 10T security, one of the concerns is routing attacks, such
as Version Number attacks, where malicious participants manipulate network protocols to
break device communication. They can slow down the performance of the network, they can
result in data loss, and even seize the operations of the devices on the network. While
cybersecurity has improved, traditional security systems prove impractical for the limitations
of 10T, leading to the necessity for lightweight, efficient, and tailored solutions to protect 10T
networks without leaving the devices resource overwhelmed. These challenges need to be
addressed so as to enable safe and trustworthy integration of 10T devices into infrastructures
that exist today.
Challenges in Detecting Attacks in Resource-Constrained Environments
The detection of attack is challenging in resource constrained environment like an 10T network
because of limited processing power, memory, power in 10T devices. However, due to these
limitations, it’s difficult to implement complex security measures, as high computation
algorithms can drain device resources, shorten battery life, or even interfere with the usual
operations. Multiple manifestations, including lack of standardization and inter-device
heterogeneity, create additional obstacles to securing 10T devices and securing 0T
communication channels, which are difficult to combat due to heterogeneity of 10T network
environments. Due to the distributed nature and being instantiated in unattended settings, 10T
networks are vulnerable to attacks and deployment of centralized solutions for security
becomes infeasible; further, the regular updates and direct security interventions are limited.
Furthermore, detection in real time is crucial to 10T, demanding highly efficient algorithms to
process data in milliseconds to detect the threats at the first possible opportunity. Keeping the
false positive rate low is as important, however, so that alerts do not unnecessarily result in
overwhelming network resources. These challenges underscore the necessity to develop
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lightweight, accurate, and adaptive security solutions to address the special limitation and

diversity in configurations inherent to 10T networks.

Proposed Algorithm

The proposed algorithm shows a significant improvement across key performance metrics

compared to traditional methods, as demonstrated in the table:

o Detection Accuracy: The proposed algorithm achieves a high detection accuracy of
97.5%, outperforming both Statistical Anomaly Detection (85.4%) and Signature-Based
Detection (89.2%). This higher accuracy ensures more reliable identification of version
number attacks in 10T networks.

o False Positive Rate: With a false positive rate of only 2.1%, the proposed algorithm
minimizes the rate of incorrect attack detections, which is lower than both Statistical
Anomaly Detection (4.8%) and Signature-Based Detection (5.3%). This enhances
trustworthiness, reducing unnecessary alerts and disruptions.

o Detection Time: The proposed algorithm operates with an efficient detection time of 10
ms, making it significantly faster than Statistical Anomaly Detection (25 ms) and
Signature-Based Detection (18 ms). This rapid response is critical in real-time IoT
networks to prevent prolonged disruptions.

e Resource Consumption: The proposed algorithm consumes only 1.5 MB of resources,
making it lightweight compared to the higher consumption of Statistical Anomaly
Detection (2.8 MB) and Signature-Based Detection (3.2 MB). This low resource usage is
particularly advantageous for 10T devices with limited memory.

e Algorithm Complexity: The proposed algorithm is designed to be low in complexity,
making it more feasible for deployment in resource-constrained loT environments,
whereas Statistical Anomaly Detection is of medium complexity and Signature-Based
Detection is high.

o Scalability: The proposed algorithm is highly scalable, allowing it to adapt efficiently to
varying network sizes, a feature that is only moderately supported by Statistical Anomaly
Detection and minimally by Signature-Based Detection.

o Battery Usage: The proposed algorithm offers an average battery usage reduction of
15.3%, which is notably more efficient than Statistical Anomaly Detection (8.6%) and
Signature-Based Detection (5.7%). This feature prolongs device battery life, crucial for
loT applications.

The proposed algorithm presents a balanced solution, excelling in accuracy, efficiency, and

resource management, making it a practical choice for securing loT networks against version

number attacks.

Results and Discussion
Table: Comparison of Detection Algorithms for Version Number Attacks in 10T

Networks Across Key Performance Metric

Performance Metric Proposed | Statistical Anomaly | Signature-Based
Algorithm Detection Detection
Detection Accuracy (%) 97.5 85.4 89.2
False Positive Rate (%) 2.1 4.8 5.3
Detection Time (ms) 10 25 18
Resource Consumption (MB) 1.5 2.8 3.2
Algorithm Complexity Low Medium High
Scalability High Moderate Low
Battery Usage (Average % 15.3 8.6 5.7
Reduction)

A comparative analysis of the proposed algorithm against Statistical Anomaly Detection and
Signature an Based Detection techniques is presented in this table for version number attacks
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during a detection of 10T networks. The proposed algorithm shows superior performance in
terms of detection accuracy by having the best performance with detection accuracy equal to
97.5%, much higher than statistical anomaly (85.4%) and signature based (89.2%) detection.
It outperforms traditional alarms with 2.1% false positive rate compared to 4.8% and 5.3%
false positive rates of the traditional methods, reducing the chance of unreliable alarms.
Furthermore, the proposed algorithm runs in 10 ms detection time, much faster than the 25 ms
and the 18 ms of other methods, which is essential in real time applications. It also consumes
minimum resources—1.5 MB, thereby making it the lightest solution besides other solutions
that consume extra memory—2.8 MB and 3.2 MB. Unlike the medium and high complexity of
the comparative methods, the algorithm has low complexity suitable for resource constrained
loT environments. In addition, high scalability for network growth, as opposed to the limited
scalability associated with traditional methods, is supported by the proposed algorithm. And
its average battery usage reduction of 15.3% makes it the most energy efficient when compared
to other algorithms, necessary for prolonging device operation in IoT applications.
Conclusion
In this paper, we propose a novel algorithm to detect version number attacks in 10T networks,
which solves some key security challenges in resourceconstrained environments. The proposed
algorithm shows vast improvement in the detection accuracy, speed and resource efficiency
over the other techniques, Statistical Anomaly Detection and Signature Based Detection. The
algorithm achieves a high detection accuracy of 97.5 percent and a low false positive rate of
2.1 percent, which is able to correctly detect malicious activity and provide few unnecessary
alerts. With 10 ms of rapid detection time, its prompt threat response is important for real time
loT applications. Due to its negligible storage and battery consumption (only 1.5 MB), this
algorithm is especially suited to electricity limited IoT devices. Being normalized for variable
content its low complexity and high scalability support its practical use in diverse IoT
environments, ranging from small local networks to large scale distributed systems. Traditional
detection methods are less appropriate for 10T application compared to, as they have higher
complexity, higher resource consumption and lower scalability while, by comparison,
computational denoising methods are hardware agnostic, scalable, and only require less
resources. This research shows that specialized security solutions must take the 10T constraints
into account and presents the proposed algorithm as a solution to enhance the resilience of an
loT network against version number attacks. Future work can incorporate the findings
presented here to develop adaptive machine learning techniques for detection accuracy
improvement, and test the performance of the algorithm in different 10T scenarios and
configurations.
Limitations and Gaps in Current Research
The research on detecting version number attack on loT networks suffers from several
limitations and gaps, so that tailored and efficient security solutions are required. Current
detection methods e.g. statistical anomaly detection and signature based detection are unable
to handle the resource constraints in embedded loT devices and also suffer from high
computational requirements and limited adaptability. Moreover, these approaches may also
suffer from high false positive rates, causing unnecessary network interrupts and utilized
resources which are even more undesirable in an 10T environment where resources are scarce.
Furthermore, most existing methods are not scalable and are unable to operate well in diverse
and dynamically varying IoT networks. While there is great heterogeneity in protocol,
hardware, and communication patterns of 10T devices, most detection models are not tailored
for such heterogeneity. Energy efficiency is another gap we can see, since most of the existing
methods do not take into account battery consumption (named as a crucial factor to prolong
device lifetimes in loT applications). In addition, the current solutions lack the ability to detect
most threats in real time, resulting in delays in response to threats and in some cases, potential
propagation of the attack until mitigation is performed. This study addresses these limitations
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by introducing a novel algorithm with the specific goals of providing high accuracy, high
efficiency, and high adaptability to cover these elusive holes in 0T security network research.
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