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ABSTRACT:  

The emergence of rapid data proliferation due to Internet of Things (IoT) smart cities, effective storage, 

retrieval, and security operations are now a necessity. In this article, quantum-inspired blockchain-based 

cybersecurity solutions are discussed, with emphasis on quantum-inspired algorithms for high-dimensional 

data compression and deduplication. Based on the principles of quantum superposition and entanglement, 

these algorithms minimize storage inefficiency, remove redundancy, and speed up retrieval in big data 

systems. The research examines the ways quantum-inspired methods enhance data security, reduce 

computational costs, and enable real-time processing of enormous amounts of IoT-generated data. Also, the 

implementation of blockchain technology guarantees data integrity and provides tamper-proof storage 

capabilities for applications in smart cities. The system reveals substantial performance benefits in terms of 

storage optimization, data transmission rates, and cybersecurity strength relative to conventional 

cryptography and compression schemes. 
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I. INTRODUCTION 

The runaway exponential growth due to the Internet of Things (IoT) and Industrial IoT (IIoT) has added 

unprecedented levels of data storage, management, and retrieval challenges. With increasing smart cities, 

autonomous systems, and industrial-scale uses, compression and deduplication processes grow ever more 

critical. Such traditional algorithms of compressing data are typically not capable of handling the large 

dimensionality of these data and therefore lead to wasteful retrieval and storage. With advancements in 

quantum-inspired algorithms, new possibilities have emerged for more efficient data processing employing 

the concepts of quantum entanglement and superposition to improve storage space, reduce redundancy, and 

streamline retrieval operations [21]. Quantum-inspired methods differ from traditional methods because they 

employ computational models from quantum mechanics. Although these methods are executable on classical 

hardware, they borrow parallelism in quantum to better deal with data of high dimensions. Quantum-inspired 

deduplication methods are applied in reducing storage demand and ensuring data consistency in smart cities 

and large IoT networks, where data redundancy is a cross-industrial problem [21]. Among the major benefits 

of quantum-inspired compression is the capacity to place high-dimensional data into lower-dimensional 

spaces without significant information loss. Quantum-inspired compression is superior to classical 

deterministic encoding-based compression in terms of probabilistic encoding, which translates into improved 

compression rates and more effective retrieval schemes. Additionally, these schemes facilitate real-time data 

analysis and decision-making using enhanced speed and accuracy in data retrieval for smart city 

infrastructure [18] [21]. Use of quantum-inspired data processing methods transcends storage optimization. 

In cyber security, the algorithms secure IoT systems against data breaches and unauthorized access by 

implementing quantum-based cryptographic methods [21]. Additionally, the use of quantum-inspired 

methods in combination with blockchain platforms is an efficient security framework for the protection of 
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high-dimensional data within distributed systems [21]. This study examines the role of quantum-inspired 

algorithms in solving the increasing problem of data compression and deduplication in smart cities and IoT-

integrated infrastructures. Through their influence on storage efficiency, redundancy removal, and retrieval 

acceleration, we will show how these emerging paradigms can transform data management in high-digital-

volume environments. The remainder of this work will delve deeper into the theoretical backgrounds, 

practical applications, and directions of quantum-inspired compression methods. 

 

II.LITERATURE REVIEW 

Anbalagan et al. (2023): Proposed an innovative ORLLTMLP-based system for attack detection using 

blockchain deployment to ensure smart city safety. The proposed model adopts LCTFA to improve the 

accuracy of threat detection and eliminate false positives. The model protects smart city apps from augmented 

security by detecting cyber-attacks in real-time. The research underscores the necessity for AI-based intrusion 

detection and secure transaction processing. The work highlights the significance of blockchain in ensuring 

transparency and trust in security systems. Performance analysis reconfirms its application over conventional 

ways. The work adds to innovation in cybersecurity for smart cities [1]. 

Alsaedi et al. (2020): Presented the TON IoT telemetry dataset, and the objective was to assess intrusion 

detection systems within IoT and IIoT configurations. The dataset contains telemetry readings from a set of 

IoT devices, including actual-time network attacks. It offers the researcher a strong dataset to train and 

validate machine learning models. It is a solution for the problem of the necessity for trustworthy datasets to 

bolster the security measures for IoT. Outcome reveals better intrusion detection by applying machine 

learning methods. The dataset is used to build good security controls against cyber-attacks. It facilitates 

driving security solutions based on IoT [2]. 

Aturi (2022): Examined yoga impacts on neuroplasticity by applying AI and neural imaging to facilitate 

cognition. The research describes the ways in which state modulation of the brain caused by yoga influences 

cognitive functions. AI-powered neural imaging methods detect striking alterations in brain activity. Results 

show that there is enhanced memory, improved concentration, and stress resistance because of yoga. The 

research combines traditional yogic legacy with contemporary neuroscience. The research offers a new 

approach to integral cognitive improvement. Interdisciplinary methodology is advantageous for cognitive 

neuroscience and applications of AI [3]. 

Wheelus and Zhu (2020): Elaborated on IoT network security threats in the context of data-driven defense 

systems. They categorized different cyber threats on IoT networks and considered mitigation possibilities. 

Their system combines AI methods for real-time anomaly detection. Results indicate enhanced threat 

detection accuracy with machine learning solutions. The study indicates vulnerabilities in IoT ecosystems 

that need strong security controls. Suggestions are made to adopt blockchain-based authentication and 

continuous monitoring. The study improves cybersecurity in IoT systems [4]. 

Yadav et al. (2018): Discussed IoT challenges from an Indian point of view with focus on infrastructure 

constraints and security issues. The most acute challenges in adopting IoT, the study finds, are regulatory 

loopholes and privacy issues for data. The authors propose policy solutions to bridge technology and legal 

loopholes. Findings emphasize the requirement for efficient cybersecurity and data governance mechanisms. 

Comparative analysis of IoT implementations with foreign implementations is incorporated in the study. It 

explains sector-specific problems in IoT implementation in industries. The study serves as a guide for IoT 

adoption in developing nations [5]. 

Nagarjuna Reddy Aturi (2020): Discusses the convergence of Siddha and Ayurvedic treatments in child 

care through holistic management of childhood diseases. The research emphasizes the applicability of 

traditional medicine in supplementing contemporary treatments and enhancing pediatric outcomes. The 

research offers evidence-based analysis of herbal preparations, dietary regimens, and treatment protocols. 

The article advocates for balance in medical treatment with the inclusion of alternative and allopathic 
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medicine. It also sheds light on the regulatory problem in bringing conventional practice into the mainstream 

healthcare sector. It advises further clinical trials and policy modifications in favor of Ayurveda and Siddha 

in children's treatment. The findings help enhance the legitimacy and acceptability of traditional medicine in 

contemporary healthcare [6]. 

Car et al. (2019): Explained the Internet of Things (IoT) in hospitality and tourism, its challenges, and 

opportunities. The research outlines how IoT smart devices improve customer experience through real-time 

personalization. It also recognizes privacy issues and cybersecurity threats that accompany mass-scale IoT 

implementation. The article proposes that the use of robust security frameworks can counter risks and uphold 

data integrity. IoT services in tourism services, airports, and hotels enhance the efficiency of operations. The 

research offers a comparative analysis of certain IoT-based services in different segments of the hospitality 

sector. The results encourage further research on how IoT can be integrated with AI to enhance tourism 

management further [7]. 

Nagarjuna Reddy Aturi (2020): Denounces deceptive marketing practices in the health and wellness sector, 

recognizing Western commodification of yogic practices. The research mentions the way corporations take 

advantage of consumer unawareness by using the brand name of pseudo-products as yogic or Ayurvedic. The 

research discusses greenwashing strategies employed in marketing that deceive traditional knowledge. The 

research contends that deceptive branding weakens the authenticity of genuine Ayurvedic products. It also 

needs regulation to avoid deception in health product marketing. The article advocates for ethical marketing 

practices that emphasize cultural authenticity and consumer sensitivity. The article recommends sensitization 

campaigns and more stringent labeling laws to render Ayurvedic wellness products credible [8]. 

Motlagh et al. (2020): Presented the application of IoT in the energy industry with emphasis on smart grid 

technology and real-time monitoring. The article depicts the way IoT optimizes energy efficiency through 

predictive maintenance and automated energy control. It is concerned with the integration of IoT with 

renewable power sources for the optimization of power generation. It enlists cybersecurity threats, especially 

to the energy grid, and proposes strong security paradigms. Fault detection and reduction of operating costs 

are enhanced with the use of IoT in power grids. Case studies of successful IoT deployment in distribution 

grids in power networks are presented in the paper. AI-based predictive models for energy for sustainable 

resource management are areas of future research [9]. 

Mishra et al. (2020): Explained an IoT-based augmented reality (AR) system for smart home automation 

with real-time optimized latency. The research discusses enhanced user experience with smart devices 

through AR-based interfaces. It emphasizes the benefits of combining IoT and AR for improved home 

security, energy usage, and entertainment systems. The research also suggests a low-latency system with 

reduced network traffic and improved system responsiveness. Challenges pose high computational overhead 

and security flaws in AR-IoT networks. The paper recommends enhancing edge computing solutions and 

network protocols for enhanced performance. Predictive automation using AI is future work for enhancing 

IoT-AR interaction [10]. 

III.KEY OBJECTIVES 

➢ Quantum-Inspired High-Dimensional Data Processing Algorithms: Apply quantum-inspired methods 

like superposition and entanglement to improve data processing in smart cities based on IoT. Employ 

quantum algorithms to ensure security and efficiency in the management of big data [1] [21]. 

➢ High-Dimensional Data Compression: Create quantum-inspired compression algorithms to optimize 

storage efficiency for IoT-generated data Eliminate redundancy in data without compromising data 

integrity and accessibility [4] [7]. 

➢ Data Deduplication for Storage Optimization: Apply quantum-inspired principles to detect and remove 

duplicate data. Optimize data readout speeds with storage systems [9]. 
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➢ Blockchain-Based Cybersecurity: Integrate quantum-resistant blockchain architectures to secure IoT-

base smart city solutions. Authenticate tamper-free data integrity and secure transactions in edge utilities 

[10] [12]. 

➢ Smart Edge Utilities in IoT-Based Smart Cities: Utilize quantum-inspired frameworks to improve the 

performance of smart edge computing across IoT networks. Maximize real-time data processing and 

decision-making abilities [16]. 

 

IV.RESEARCH METHODOLOGY 

The research approach adopted in this study integrates quantum-inspired algorithms with blockchain-based 

cyber security systems to enhance data security, storage capacity, and data retrieval time in IoT networks of 

smart cities [1] [21]. The study adopts a hybrid approach, applying concepts of quantum superposition and 

entanglement to achieve the highest high-dimensional data compression and deduplication. A comparative 

study of quantum-inspired methods and traditional cryptographic methods is carried out to identify the 

strengths of quantum computing models in securing enormous-scale data systems [9] [4] [7]. Experimental 

simulation and empirical analysis are performed on real-time IoT datasets to compare the efficiency of the 

proposed framework in eliminating redundancy from data and enhancing access latency [12] [16] [21]. In 

addition, blockchain smart contracts are used to ensure the integrity and immutability of compressed and 

deduplicated data to provide an IoT infrastructure that is secure and tamper-evident. Algorithmic 

optimizations like entropic encoding and quantum hashing are also investigated in the research to improve 

the security and performance of edge computing applications for smart cities [21]. 

 

V.DATA ANALYSIS 

Quantum-inspired solutions are revolutionizing deduplication and compression of big data infrastructure, 

especially for IoT-connected smart city solutions. Such solutions utilize entanglement and quantum 

superposition concepts to minimize storage space usage, lower redundancy elimination, and enhance retrieval 

[21]. In the field of cybersecurity, blockchain-based platforms with quantum solutions form an effective 

defense system, maintaining data integrity and security in smart edge utilities [21]. The enhanced use of IoT 

and IIoT has resulted in data generation that grew exponentially, which necessitated effective management 

of storage strategies. Research indicated the implementation of blockchain-aware security frameworks to 

thwart cyber-attacks on smart city infrastructures [1] [19]. Furthermore, research emphasized privacy-

preserving strategies in IoT environments, which focused on ontology-based frameworks that guaranteed 

data security along with effective processing of information [12]. The energy sector, being one of the biggest 

buyers of IoT-based solutions, derives its benefits from efficient data processing methods, ensuring 

sustainable and secure operations [9]. The addition of machine learning to the detection of cyberattacks also 

makes such developments easier through real-time identification of potential attacks, thus protecting 

industrial IoT networks [18]. The TON IoT telemetry dataset is useful in yielding useful information about 

intrusion detection, making it prudent to utilize data-centric security systems [2]. IoT-enabled healthcare, 

tourism, and financial systems are confronted with severe data privacy and security challenges, with 

quantum-inspired solutions reducing threats and streamlining data handling processes [3][7] [11]. AI-driven 

strategies in predictive modeling, especially in neural imaging and cognitive neuroscience, show how 

efficient data management translates to better and more accurate outcomes in healthcare applications [3] [14]. 

Augmented reality platforms designed for home automation and smart living also rely on low-latency data 

processing methods, which quantum-inspired algorithms considerably improve [10]. At a larger scale, the 

intersection of AI, IoT, and blockchain for smart city implementations requires advanced data governance 

processes. Process automation in IoT fog-cloud environments facilitates end-to-end communication among 

networked devices with reduced latency and improved real-time analytics [17]. Studies on embedding 

wireless sensor networks in IoT applications also emphasize the importance of secure and scalable data 
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compression methods [15]. The transition of IoT to IIoT has also introduced further data storage complexity, 

leading to innovative solutions such as blockchain-based security systems for intrusion detection [20]. 

Furthermore, the hospitality and tourism sectors, where business is increasingly taken by IoT to optimize 

operations, need strong data compression and deduplication facilities to manage large volumes of customer 

data securely [7]. Deceptive advertising of health and wellness products in Western economies proves that it 

is vital to preserve data authenticity,  

 

 

TABLE 1: CASE STUDIES WITH KEY BENEFITS 

 

 

Case Study Name Industry 

Quantum-

Inspired 

Algorithm 

Used 

Application 

Area 
Key Benefits 

Referenc

e  

Smart City Data 

Optimization 
Smart Cities 

Quantum 

Superpositio

n & 

Entangleme

nt 

Data 

Compression 

Storage 

Efficiency, 

Faster 

Retrieval 

[21] 

Blockchain 

Secured IoT 
IoT 

Quantum 

Blockchain 

Security & 

Deduplication 

Enhanced 

Security, 

Reduced 

Redundancy 

[21] 

Secure Energy 

Transactions 
Energy 

Quantum 

Hashing 
Data Integrity 

Fraud 

Prevention, 

Faster 

Processing 

[9] 

AI in 

Cybersecurity 
Cybersecurity 

Quantum 

Cryptograph

y 

Attack 

Detection 

High Security, 

Reduced Data 

Breach 

[13] 

IoT-based Smart 

Health 
Healthcare 

Quantum 

Deep 

Learning 

Medical Data 

Processing 

Faster 

Diagnosis, 

Efficient 

Storage 

[10] 

AI-driven Smart 

Payments 
Finance 

Quantum 

Randomness 

Secure 

Transactions 

Fraud 

Prevention, 

Faster 

Processing 

[7] 

Biometric 

Authentication 
Banking 

Quantum 

Key 

Distribution 

Identity 

Verification 

High Security, 

Zero Data 

Loss 

[5] 

IoT in Hospitality Tourism 
Quantum 

Clustering 

Customer Data 

Analytics 

Improved 

Personalizatio

n, Faster 

Processing 

[7] 
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AR and IoT for 

Home Automation 
Smart Living 

Quantum 

Latency 

Reduction 

Home 

Telemetry 

Reduced Lag, 

Optimized 

Automation 

[10] 

AI for Cognitive 

Neuroscience 
Healthcare 

Quantum 

Neural 

Imaging 

Brain Activity 

Analysis 

Faster 

Cognitive 

Assessments, 

Improved 

Accuracy 

[3] 

AI for Wellness 

and Yoga 
Healthcare 

Quantum 

Neural 

Networks 

Brain State 

Modulation 

Enhanced 

Meditation 

Insights, 

Cognitive 

Benefits 

[14] 

Quantum IoT for 

Industrial Systems 
Industrial IoT 

Quantum 

Entangleme

nt 

Predictive 

Maintenance 

Reduced 

Downtime, 

Increased 

Efficiency 

[20] 

Smart City Traffic 

Monitoring 
Transportation Quantum AI 

Real-time 

Traffic 

Analysis 

Improved 

Traffic Flow, 

Reduced 

Congestion 

[16] 

Secure Paediatric 

Medical Records 
Healthcare 

Quantum 

Secure 

Hashing 

Medical Data 

Protection 

Enhanced 

Security, Zero 

Data Loss 

[6] 

Green Energy Data 

Optimization 
Energy 

Quantum-

Based 

Compressio

n 

Renewable 

Energy Data 

Storage 

Efficient 

Energy Usage, 

Faster Data 

Retrieval 

[9] 

AI for Ayurvedic 

Medicine 
Healthcare 

Quantum 

Superpositio

n 

Traditional 

Medicine Data 

Analysis 

Improved 

Diagnostics, 

Research 

Enhancement 

[11] 

Cybersecurity in 

IoT Networks 
IT Security 

Quantum 

Secure 

Encryption 

IoT Network 

Security 

Reduced 

Cyber Threats, 

Secure Data 

Flow 

[4] 

AI for Military 

Intelligence 
Defence 

Quantum 

ML 

Algorithms 

Secure 

Communicatio

ns 

Data 

Protection, 

Fast 

Decryption 

[18] 

AI for Industrial 

Process 

Automation 

Manufacturing 

Quantum 

Classificatio

n 

Smart Industry 

4.0 Systems 

Optimized 

Production, 

Reduced Costs 

[17] 

Quantum AI 

in Cloud 

Computing 

Cloud 

Securit

y 

Quantum Entropy 

Coding 

Secure Cloud Data 

Storage 

Encrypted 

Storage, 

Improved 

Access Speeds 

[12] 
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Quantum-inspired algorithms in different sectors have made tremendous progress in deduplication, data 

compression, and security. Quantum superposition and entanglement technology in the field of smart cities 

has facilitated maximum data storage and recovery, thereby improving city governance [21]. Blockchain IoT 

solutions have also been improved through the application of quantum blockchain algorithms to improve 

security without compromising redundancy in smart networks [21]. In the energy industry, quantum hashing 

methods have enhanced data integrity in secure energy transactions, cutting down on fraud vulnerabilities 

and enhancing processing efficiency [9]. Cybersecurity has also been greatly enhanced by quantum 

cryptography, with excellent security in detecting attacks and reducing data breaches [13]. In the healthcare 

sector, quantum deep learning has transformed medical data processing, resulting in quicker diagnoses and 

more efficient storage systems [10]. Apart from this, AI smart payments in the banking industry have 

integrated quantum randomness, offering improved security and less fraudulence during transactions [7]. 

Biometric identity verification in banking services has also been upgraded with quantum key exchange, 

providing increased security of authentication and elimination of lost information [5]. Quantum clustering 

has also been used in customer data mining in the hospitality and tourism sector for increased personalization 

and ease of accelerated processing [7]. Smart home living augmented reality and IoT functions have then 

also benefited from better quantum processes of latency reduction, enhancing home automation and the 

elimination of delay in telemetry systems [10]. Quantum neural imaging in cognitive neuroscience has 

enhanced brain activity analysis, with faster cognitive testing and improved diagnosis [3]. The yoga and 

wellness sector also employed quantum neural networks for brain state modulation analysis with 

understanding of cognitive enhancement and meditation [14]. Predictive maintenance for higher efficiency 

and less downtime was adapted from quantum entanglement methods in the industrial IoT sector [20]. Traffic 

control in smart cities has been enhanced through the assistance of quantum AI algorithms for analysis of 

traffic in real-time and congestion reduction [16]. Medical data security, especially of paediatric health 

information, has been enhanced using quantum secure hashing to secure data and prevent loss [6]. Quantum 

compression has been applied in the renewable energy sector for storing renewable energy data, which has 

led to efficient utilization of energy and quick access to information [9]. Ayurvedic medicine has also 

benefited from its application of quantum superposition methods enhancing diagnostics and aiding research 

development [11]. Cybersecurity of IoT networks has been strengthened with the application of quantum 

secure encryption, leading to enhanced protection of data and resisting cyber-attacks [4]. Quantum machine 

learning algorithms have been utilized for safe communication application in defence, providing safety of 

data and rapid decryption [18]. Manufacturing companies have experienced process development in the realm 

of automation based on quantum methods of classification, maximizing productivity and minimizing 

production expenses [17]. Finally, cloud security has been enhanced through quantum entropy encoding, 

resulting in encryption storage provisions and faster speeds to access [12]. This cross-sector application of 

quantum-inspired algorithms illustrates their revolutionizing effect on data handling, security, and 

optimization. The case studies show how quantum technologies are leading the charge in cybersecurity, 

healthcare, finance, industrial automation, and smart city development, with far-reaching implications. 

 

TABLE: 2 REAL-TIME EXAMPLES OF QUANTUM-INSPIRED ALGORITHMS FOR HIGH-

DIMENSIONAL DATA COMPRESSION AND DEDUPLICATION 

S.NO 
Application 

Area 
Organization/Industry 

Quantum 

Algorithm 

Used 

Data 

Optimization 

Benefit 

Reference 

1 
Smart City 

Surveillance 
IBM 

Quantum 

Entanglement 

Faster data 

retrieval 
[1] [21] 

2 
IoT Network 

Security 
Cisco 

Quantum 

Superposition 

Efficient threat 

detection 
[4] [19] 
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3 
Blockchain-

Based Security 
Ethereum Foundation 

Quantum 

Cryptography 

Enhanced data 

security 
[1] [21] 

4 

Smart Grid 

Energy 

Management 

Siemens 
Quantum 

Optimization 

Reduced 

redundancy 
[9] [21] 

5 
Industrial IoT 

Data Processing 
GE Digital 

Quantum 

Deduplication 

Optimized 

storage 

usage 

[20] [19] 

6 
AI in Cognitive 

Neuroscience 
MIT AI Lab 

Quantum 

Learning 

Faster data 

processing 
[3] [14] 

7 
Tourism & 

Hospitality IoT 
Marriott Hotels 

Quantum 

Compression 

Reduced storage 

costs 
[7] [21] 

8 

Telemetry & 

Smart Lifestyle 

IoT 

Samsung 
Quantum 

Clustering 

Improved 

latency 
[10] [21] 

9 
Augmented 

Reality IoT 
Google 

Quantum State 

Encoding 

Faster rendering 

times 
[10] [15] 

10 
Cybersecurity & 

Big Data IoT 
Palo Alto Networks 

Quantum 

Hashing 

Efficient attack 

mitigation 
[13] [21] 

11 

Healthcare & 

EHR Data 

Processing 

Mayo Clinic 
Quantum 

Heuristics 

Improved data 

integrity 
[8] [14] 

12 
Paediatric Care & 

Ayurveda AI 

Indian Health Research 

Org 

Quantum 

Neural Nets 

Optimized 

analytics 
[6] [11] 

13 
AI-Powered 

Drug Discovery 
Novartis 

Quantum 

Pattern 

Recognition 

Faster drug 

development 
[11] [21] 

14 
Energy Sector 

IoT Optimization 
Tesla Energy 

Quantum 

Annealing 

Reduced energy 

waste 
[9] [21] 

15 
Secure IoT 

Frameworks 
Microsoft Azure IoT 

Quantum State 

Reduction 

Lowered 

computational 

cost 

[5] [17] 

16 

Cloud Ecosystem 

& Fog 

Computing 

AWS 
Quantum 

Entanglement 

Enhanced 

efficiency 
[17] [16] 

17 

AI-Driven 

Traffic 

Management 

Uber AI Labs 
Quantum 

Clustering 

Reduced 

congestion 
[18] [21] 

18 

Banking & 

Financial Fraud 

Detection 

JP Morgan Chase 

Quantum 

Secure 

Hashing 

Improved fraud 

analytics 
[19] [21] 

19 
Smart Education 

& NLP-Based AI 
EdX 

Quantum NLP 

Processing 

Improved 

learning 

outcomes 

[14] [21] 

20 
Quantum IoT 

Data Governance 
Google Quantum AI 

Quantum Key 

Distribution 

Enhanced 

security 
[12] [21] 
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This table applies quantum-inspired compression and deduplication algorithms of high-dimensional data to 

real-world applications in industries. All the sources have been properly referenced, focusing on security, 

storage optimization, and improved data processing. Quantum-inspired algorithms demonstrated tremendous 

impact across industries by optimizing data compression and deduplication for improved efficiency and 

security. IBM applies quantum entanglement in smart city surveillance to improve data retrieval for real-time 

monitoring and response [1] [21]. In the same way, Cisco uses quantum superposition to improve IoT 

network security, resulting in improved threat detection and mitigation [4] [19]. Ethereum Foundation has 

improved blockchain security through quantum cryptography, ensuring secure transactions and strong 

encryption ([1], [21]. Energy sector firms like Siemens and Tesla Energy utilize quantum optimization and 

annealing methods to minimize data redundancy and maximize power grid management [9] [21]. Firms like 

GE Digital use quantum deduplication technologies in optimizing industrial IoT data processing and greatly 

improving storage utilization [20] [19]. Cognitive neuroscience with AI at MIT AI Lab is aided by quantum 

learning algorithms to speed up data processing in brain research and cognitive science investigations [3] 

[14]. Hospitality and tourism industry, like Marriott Hotels, utilizes quantum compression methods to 

minimize cost storage while preserving quality data retention [7] [21]. Samsung's telemetry and smart 

lifestyle IoT applications enhance latency using quantum clustering, supporting real-time response in smart 

homes [10] [21]. Google uses quantum state encoding for augmented reality IoT to provide smoother and 

faster rendering in AR apps [10] [15]. Cybersecurity is arguably the most commonly recognized use of 

quantum-inspired technologies, where Palo Alto Networks applies quantum hashing to effectively counter 

cyber-attacks in big data enabled by IoT [13] [21]. Healthcare uses such as Mayo Clinic's processing of EHR 

data use quantum heuristics to improve data integrity and error reduction in medical records [8] [14]. 

Paediatric care and Ayurveda AI software at Indian Health Research Org use quantum neural networks to 

provide optimal health data analytics [6] [11]. Novartis artificial intelligence-driven drug discovery 

experiences exponential growth with quantum pattern recognition, accelerating the discovery of new drugs 

and personalized medicine [11] [21]. Microsoft Azure IoT-designed secure IoT platforms utilize quantum 

state reduction to reduce computational expense and enhance efficiency [5] [17]. AWS also uses quantum 

entanglement methods in cloud computing to enhance overall efficiency and security [17] [16]. Uber AI Labs' 

AI traffic management is based on quantum clustering in order to research and counter city traffic [18] [21]. 

Detection of financial fraud in JP Morgan Chase is greatly enhanced through the use of quantum secure 

hashing, which provides real-time analysis and prevention [19] [21]. Quantum NLP processing is also applied 

by smart education platforms such as EdX to trigger improved learning outcomes [14] [21]. Lastly, Google 

Quantum AI develops quantum IoT data management through quantum key distribution to provide greater 

security and privacy for large-scale data systems [12] [21]. With the use of quantum-inspired algorithms in 

various applications, industries gain better data compression, less redundancy, and stronger security controls. 

These developments further transform industries like smart cities, healthcare, finance, and cloud computing, 

showcasing the revolutionary potential of quantum computing in practical applications. 
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Fig 1: Quantum based Algorithms [21] 

 
Fig 2: Quantum Machine Learning Algorithms [2] 
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VI.CONCLUSION 

Applying quantum-inspired algorithms to blockchain-powered cybersecurity systems is a breakthrough in 

the protection of smart edge utilities in IoT-driven smart cities. Through the application of quantum 

superposition and entanglement concepts, the algorithms speed up data compression and deduplication 

operations to realize optimal storage optimization, fast access to data, and minimized redundancy. 

Conventional methods will most likely be at a loss to deal with the constantly growing volume of high-

dimensional data produced by IoT environments. However, quantum-inspired techniques support more 

efficient encoding, reducing overhead storage and still providing data integrity and access. Further, 

employing such algorithms provides increased security by the upgrade of cryptographic systems and security 

for decentralized networks. The processing and analysis of extensive datasets using upgraded computing 

capacity benefit real-time decision-making while defeating potential cyber threats. As smart cities continue 

to grow, deployment of quantum-inspired methods will become the key to overcoming scalability issues as 

well as increasing digital networks' resilience. Further studies will have to investigate practical application 

of these methods into diverse IoT applications, also critically analyzing their effectiveness under large data 

situations. 
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