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ABSTRACT 

This article is based on the systematic literature review exploring the potential of AI and quantum computing in 

revolutionizing urban mobility, which is a core component of smart city development. 300 scholarly papers were 

initially collected with targeted keyword searches related to "quantum computing and AI," with relevant studies 

screened and analyzed in the ASReview tool. Findings suggest that quantum computing's capability to process 

complex datasets and enhance optimization aligns synergistically with AI's predictive and adaptive capabilities, paving 

the way for more effectual, responsive, and resilient urban mobility solutions. Key applications discussed include 

traffic flow optimization, multi-modal transportation integration, and predictive urban planning simulations. Several 

barriers remain, including scalability, integration with existing infrastructure, and the ethical implications of extensive 

data collection. The study highlights these gaps and proposes directions for future research to address technical, 

ethical, and security concerns. The conjunction of quantum with AI holds significant power for converting urban 

mobility, supporting smarter, more sustainable cities that can meet the evolving demands of urban life. 
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I. INTRODUCTION 
Urban mobility is a persistent concern for cities around the globe. Populations continue to grow, and urban areas expand 

[1]. The rapid increase in vehicles on the road, combined with limited substructure, has significant challenges, such as 

traffic mobbing, increased contamination, and longer travel times. Many cities are grappling with outdated transport 

organizations that struggle to meet the needs of their inhabitants, resulting in inefficiencies that not only hinder daily 

commutes but also impact economic productivity and quality of life [2-3]. The cumulative incidence of dangerous climate 

actions due to climate change exacerbates these issues, demanding resilient and adaptable mobility solutions. As cities 

evolve, there is an urgent need for innovative approaches that can enhance transportation efficiency, reduce environmental 

impacts, and promote sustainable urban development [1-4]. 

 

The idea of smart cities has arisen as the answer to the tests of urban mobility in advanced technologies to create more 

proficient, livable, and justifiable urban surroundings. Smart cities integrate various digital technologies to collect data 

from residents and infrastructure, which are analyzed to improve transportation systems, resource management, and public 

services [5]. In this context, urban mobility includes extensive transportation modes, including public transit, bicycles, 

and pedestrian pathways, all working together seamlessly to facilitate efficient movement within urban areas [6]. These 

skills are artificial intelligence (AI) and quantum computing, which hold the energy to revolutionize urban mobility by 

permitting real-time document handling, predictive analytics, and controlling transportation networks. AI enhances traffic 

management systems, optimizes public transport routes, and improves user experiences in personalized services, while 

quantum computing offers groundbreaking capabilities for complex problem-solving and allows for more sophisticated 

modeling and simulation of urban transportation scenarios [4-7]. Harnessing these technologies and cities can transform 

urban mobility into a smart, efficient, and secure system that meets the demands of modern urban life and contributes to 

creating sustainable communities. 

 

Given the escalating challenges associated with urban mobility, there is an increasing urgency for cities to innovate and 

adopt advanced technological solutions [8]. Traditional approaches to transportation planning and management are 

reactive with addressing issues that arise rather than proactively anticipating future needs. This reactive nature missed 

opportunities for enhancing efficiency and sustainability. The COVID-19 pandemic represents the need for resilient urban 

mobility systems that adapt to sudden changes in travel behavior and public health guidelines [9]. These cities look to 

recover and rebuild, and integrating cutting-edge technologies like AI and quantum computing into urban mobility 
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strategies is not merely beneficial; it is essential. With proactively these technologies, cities can create more adaptable 

and responsive transportation systems that reduce congestion, lower emissions, and improve accessibility for all residents 

[10]. 

 

1.1 Scope of the Review 

This systematic literature review connects quantum computing, besides artificial intelligence and urban mobility, within 

the context of developing smarts and secure cities. The review explores existing research and applications, highlighting 

that these emerging technologies can address the pressing challenges faced in urban transportation systems. It will 

encompass a wide range of topics, including the use of AI for traffic management and extrapolative research for public 

transit optimization with the impending quantum computing to enhance decision-making processes in complex urban 

environments. By analyzing studies from diverse sources, the review seeks to classify drifts with breaks and opportunities 

in the current literature and provide insight into how quantum computing and AI can work synergistically to create more 

competent, supportable, and responsive urban mobility solutions. The review will consider the implications of these 

technologies for enhancing the safety and security of urban transportation systems. The recommendations are innovative 

but also practical and relevant to policymakers and city planners aiming to foster smarter urban environments. 

 

1.2 Research Questions  

A few research questions are listed below. 

1. How can quantum computing recover the efficiency and effectiveness of AI applications in urban mobility 

systems? 

2. What are the key challenges and opportunities in integrating quantum computing and AI technologies to create 

smarter and more secure urban transportation solutions? 

 

II. METHODOLOGY  
2.1 Systematic Literature Review Approach 

This systematic works appraisal was shown with the structured practice directed by their PRISMA (Preferred-Reporting's-

Items for Systematics-Reviews and Meta-Analysis) framework. The PRISMA structure provides a transparent and 

comprehensive approach to reporting systematic reviews, and the process is replicable and rigorous. It involves several 

key stages, including identifying relevant studies and screening based on predefined criteria, eligibility assessment, and 

inclusion of studies that meet the specified requirements [11]. Following the Figure 1 framework, the review aims to 

minimize prejudice and enhance the reliability of findings regarding the applications of quantum computing and AI in 

urban mobility.  
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Figure 1: PRISMA framework 

 

2.2 Inclusion and Exclusion Criteria 

Here is Table 1 outlining the inclusions besides exclusions criteria for systematics works review: 

 

Table 2: Outline of criteria 

Inclusion Criteria Exclusion Criteria 

Peer-reviewed based articles published between 2020 and 2022 Articles not written in English 

Studies addressing the intersection of quantum computing, AI, 

and urban mobility 

Papers focusing solely on traditional transportation 

methods without technological integration 

Empirical research, case studies, and theoretical frameworks 

relevant to smart cities and transportation systems 

Papers lacking empirical evidence or not peer-

reviewed 

Articles discussing applications, challenges, and opportunities 

in smart urban mobility 

Duplicate studies or those already included in the 

review 

Studies that include quantitative or qualitative analysis of 

technologies in urban mobility 

Articles with a primary focus on unrelated fields 

(e.g., healthcare, education) 

Research that provides insights or recommendations for policy 

or practice in urban mobility 

Conference abstracts or unpublished work 

 

2.3 Data Sources and Search Strategy 

The complete exploration plan was working to classify pertinent works in manifold databases, including IEEE Xplore 

and ACM Digital Library, SpringerLink, and Elsevier's ScienceDirect. Using the Publish or Perish tool, a total of 500 

scholarly papers were initially extracted based on keyword searches related to "quantum computing," "artificial 

intelligence," and "urban mobility." The search utilized Boolean operators to combine keywords and a broad yet targeted 

collection of literature [12]. The papers were then filtered based on the previously recognized presence and barring criteria 

to the most pertinent studies for the review. 

 

2.4 Data Extraction and Analysis 

Following identifying relevant studies, data extraction was performed using the ASReview tool, which facilitates efficient 

and systematic literature screening. This tool allows researchers to analyze and classify studies based on specific criteria 
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and streamline the review process. Relevant data points extracted included study objectives and methodologies with key 

findings and implications for requesting a quantum-based computing system in urban mobility. Their thematic analysis 

is being conducted to classify common themes, drifts, and cracks in the works while delivering a structured overview of 

the present state of research in this evolving field. The analysis aimed to synthesize findings from various studies to draw 

meaningful conclusions regarding the potential integration of these technologies into smart urban transportation systems. 

 

Table 2: SLR of 300 papers 

Theme Number of 

Papers 

Key Findings Common 

Methodologies 

Geographical 

Focus 

Quantum's 

Computing 

75 Applications in finance, 

optimization, and 

cryptography 

Empirical, Experimental, 

Survey 

Global, primarily 

USA 

Machines Learning 50 Prediction models, 

classification, NLP 

applications 

Quantitative, Mixed-

Methods, Case Study 

USA, Europe, 

Asia 

Cybersecurity 35 Threat detection, risk 

assessment, data privacy 

Experimental, 

Simulation, Theoretical 

Primarily USA, 

Europe 

Blockchains 

Technology 

40 Distributed ledgers, 

consensus algorithms, privacy 

Theoretical, Case Study, 

Simulation 

Asia, USA, 

Global 

Natural Languages 

Processing 

30 Text analysis, sentiment 

analysis, chatbot models 

Empirical, Quantitative USA, Europe, 

Global 

 

Table 2 highlights key research themes with Quantum-Computing in the study volume with finance and cryptography. 

Machine learning follows the addressing of prediction models and NLP with varied methodologies in all global regions. 

Cybersecurity emphasizes threat detection primarily in the USA and Europe [13]. Blockchain Technology explores 

distributed ledgers. The Natural-Language-Processing focuses on text analysis, drawing research from the USA, Europe, 

and Asia. 

 

 
Figure 3: Word cloud of abstract data 

 

Figure 2 shows the word cloud centers around the theme of "quantum computing," with related terms such as "financial," 

"problem," and "algorithm" prominently displayed. This indicates a focus on quantum computing applications in financial 

industries, likely in areas such as problem-solving, optimization, and algorithm development. Other keywords like 

"benefit," "framework," and "analysis" suggest discussions around the advantages and theoretical structures of quantum 

computing, especially in solving complex financial problems. The emphasis on these terms reflects quantum technology's 

broad impact and potential in advancing computational approaches in finance and industry. 
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Figure 4: Database Publisher 2022 

 

The Figure 4 line graph displays the number of publications from various database publishers in 2022. Springer has the 

highest number of publications at 44, followed by IEEE Xplore at 33 and Elsevier at 28. The graph shows some variability 

among the publishers, with notable dips for mdpi.com (7 publications) and books.google.com (10 publications). The 

distribution suggests that Springer and IEEE Xplore were the dominant sources for database publications, whereas 

mdpi.com had relatively minimal output in this area. 

 

III. QUANTUM COMPUTING IN URBAN MOBILITY 
3.1 Overview of Quantum Computing Principles 

Quantum computing signifies the model shift in calculation with the values of quantum mechanics to procedure info 

differently than classical computers. Like quantum computing, qubits and rudimentary units of quantum info remain. 

Different classical bits, which can be, moreover, 0 or 1 q-bits canister, exist in a state of super-position permitting to 

represent together 0 besides 1 concurrently [14]. This stuff permits quantum-based computers to do multiple controls for 

significantly cumulative computational powers for specific tasks. In urban mobility applications, this facilitates complex 

simulations of traffic patterns or the optimization of routes in real time with more efficient transportation systems [15]. 

The other central idea in quantum computing is quantum entanglements and sensation, where two or more qubits 

interlinked in a state of 1 qubit directly affect the state of the other irrespective of the space among them. 

 

This unique feature allows quantum computers to course and transmit info in ways that classical computers cannot [16]. 

Urban mobility and entanglement could permit more robust communication networks for connected vehicles while 

enhancing data sharing and coordination among various transportation systems. These quantum procedures are Shor's 

algorithm on behalf of integer factorizations and Grover's-algorithm for unstructured-based searching and exemplify 

the latent of quantum computing to resolve difficulties that are intractable for classical computers [6-17]. 

 

In urban mobility, these algorithms could be applied to optimize traffic flow, manage resources, and recover complete 

scheme competence [18]. Besides incorporating quantum-computing values into urban mobility solutions, the research 

progress holds promise for revolutionizing the cities' management transportation challenges and paving the way for 

smarter, more responsive urban environments. 

 

3.2 Applications in Urban Mobility 

The few key urban applications based on mobility are listed below in the research (smith et al., 2022) given and explored. 

 

3.2.1 Quantum Algorithms for Traffic Optimization 

• Addressing Traffic Congestion: Quantum algorithms analyze and solve complex routing and scheduling 

problems to alleviate urban traffic congestion [18]. 
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• Quantum Approximate Optimization Algorithm (QAOA): Utilizes this procedure to tackle combinatorial 

optimization difficulties in finding the most efficient traffic routes. 

• Real-Time Data Analysis: Processes large datasets from real-time traffic conditions, historical travel patterns, 

and public transportation schedules to optimize routing decisions [19]. 

• Dynamic Traffic Management: adjusting traffic-signal timings and public transportation routes based on 

existing traffic situations to reduce waiting times and improve flow [20]. 

• Multi-Modal Transportation Integration: Facilitates seamless transitions among the various transportation 

modes while enhancing user experience and increasing overall mobility efficiency. 

 

3.2.2 Quantum-Enabled Simulations for Urban Planning 

• Enhanced Computational Power: Quantum-computing provides significant speed and capacity improvements 

for simulating complex urban environments. 

• Handling Complex Variables: Can analyze multiple variables and scenarios simultaneously, which traditional 

simulation methods struggle to do [21]. 

• Impact Assessment of Infrastructure Projects: Models the effects of proposed developments (e.g., new roads 

or transit systems) on traffic patterns, environmental impacts, and community accessibility. 

• Data-Driven Decision Making: Supports urban planners in informed decisions based on comprehensive 

simulations of various urban growth scenarios. 

• Integration with Geographic Information Systems (GIS): Combines quantum computing with GIS to create 

detailed spatial models that are more effective and adaptable to urban designs. 

 

3.3 Challenges and Limitations 

Here  Table 3 shows a few crucial challenges in AI, and their limitations are listed below: 

Table 3: Quantum Computing Challenges and Limitations 

 

IV. ARTIFICIAL INTELLIGENCE IN URBAN MOBILITY 
Overview of AI Techniques 

Artificial intelligence (AI) techniques include various computational methods and processes planned to simulate human 

intelligence and decision-making processes [23]. These techniques, from traditional machine-learning models to advanced 

deep-learning architectures, enable systems to learn from data, identify patterns, and make predictions. In these fields, 

healthcare, economics, engineering, and AI techniques are functional in resolving multifaceted difficulties and program 

chores with unprecedented accuracy and efficiency [24-25]. Understanding the principles and functions of these AI 

methodologies in Figure 4 can better leverage them to address real-world challenges and optimize performance in various 

applications. 

Challenges/Limitations Description 

Technological Maturity Quantum computing is still in the early development stages, limiting real-world applications. 

Scalability Issues Limited qubits hinder the ability to solve larger, complex urban mobility problems. 

Error Rates High error rates and decoherence affect the reliability of quantum solutions [22]. 

Integration Challenges Difficulties in integrating quantum technologies with existing urban systems. 

Cost Development and maintenance of quantum infrastructure are expensive. 
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Figure 4: AI Applications 

• Machine Learning (ML): Machine learning is a subset of AI that permits the schemes to read from files and 

recover their act over time without being programmed. ML procedures examine the historical and real-time info 

from many bases (e.g., traffic sensors and GPS data) to identify patterns and predictions [26]. ML can predict 

traffic mobbing based on past trends, helping city planners optimize traffic flow and reduce congestion. 

• Reinforcement Learning (RL): Reinforcement learning is a kind of ML where a cause absorbs results by taking 

activities in a situation to maximize a return. It involves test and fault with the agent delivery feedback based on 

the success or failure of its actions. RL is useful in dynamic environments like traffic systems [27]. RL-based 

traffic signal control systems can learn the best timing for traffic lights in continually adjusting to real-time traffic 

conditions, plus refining traffic flow and falling-to-come times at connections [28]. 

• Deep Learning (DL): a specific form of ML that uses neural networks per numerous coatings ("deep") to 

examine complex file structures. It is for processing unstructured data, images, and audio. DL can be used for 

tasks like images and recognitions in smart traffic cameras and real-time detection of vehicles and pedestrians. 

This can enhance safety and inform traffic management decisions [29]. 

• Natural Language Processing (NLP) is the arena of AI that's used to communicate with computers and 

people in natural languages. It permits the machinery to comprehend and answer human's base language 

meaningfully. NLP can improve user experience in transportation apps by allowing voice-activated commands 

or chatbots for customer service, allowing users to interact with transportation systems more intuitively [30]. 

• Computer Vision: is an AI technique that permits computers to deduce optical info from the world and use 

images or videos. In urban settings, computer vision can monitor traffic, detect accidents, and analyze pedestrian 

behavior, contributing to benign and more well-organized transport organizations [31]. 

 

Artificial intelligence (AI) is revolutionizing urban mobility in various applications that improve efficacy, security, and 

user experience [32]. One significant application is traffic prediction, where AI systems examine historical and real-time 

traffic data to estimate cramming and travel times. In utilizing machine-learning models that consider various factors, 

weather conditions, special dealings, and typical traffic patterns, cities manage the traffic flow and inform drivers about 

optimal travel times and alternate routes. The other critical area is route optimization, which uses AI to determine the 

most efficient vehicle paths for public transportation, ride-sharing services, or personal vehicles. 

 

V. INTEGRATED APPROACH: QUANTUM COMPUTING AND AI FOR SMART CITIES 
5.1 Synergies Between Quantum Computing and AI 

AI

Deep 
Learning

Reinfore
ment

MLP

Machine 
Learning
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With quantum, AI is transformed towards being possible in place of smart cities in optimizing urban mobility [33]. With 

quantum computing's unparalleled data processing speed and AI's predictive capabilities, smart cities can tackle complex 

and data-intensive challenges such as traffic congestion, route optimization, and efficient public transportation scheduling. 

From Table 4, Quantum computing enhances AI algorithms by speeding up computations and permitting real-time 

analysis and decision-making previously unachievable with classical computing [34]. This integrated approach can enable 

cities to be smarter, more efficient, and more sustainable by offering residents better, faster, and more responsive services. 

 

Table 4: Difference Synergies Between Quantum Computing And AI 

Aspect Role of Quantum Computing Urban Mobility Application 

Data Processing Speed Quantum computers can process massive 

data sets quickly. 

Real-time traffic monitoring and 

congestion management. 

Optimization Problems Efficiently solves complex optimization 

challenges. 

Dynamic route optimization for public 

transport systems. 

Pattern Recognition Processes large-scale, complex data 

patterns. 

Accurate demand forecasting for mobility 

services. 

Simulation and 

Modeling 

Enables high-speed simulations of urban 

systems. 

Predictive modeling for emergency 

response in traffic. 

Data Encryption and 

Security 

Provides enhanced encryption for data 

security. 

Secure data exchange in autonomous 

vehicle networks. 

 

5.2 Case Study: Quantum-AI-Enabled Traffic Management Systems 

Urbanization accelerates, and cities face increasing challenges in managing traffic congestion, air pollution, and road 

safety. Quantum computing combined with AI offers a promising solution to these problems by permitting faster data 

processing and more accurate predictions [35]. Quantum AI systems in traffic management use quantum computers to 

process complex and large-scale data (from traffic sensors with GPS weather data and social events) and then apply AI 

procedures to improve the traffic flow in real-time. 

 

Example: Quantum-AI Traffic System in Singapore 

Singapore, one of the world's most advanced public transportation systems, has implemented the pilot quantum AI traffic 

management system. The goal was to reduce congestion and cut down on CO₂ emissions, plus improve travel times for 

commuters [36]. 

 

System Components: 

1. Quantum Processing: Quantum algorithms analyze large datasets to deliver on congestion and predict traffic 

patterns. 

2. AI Optimization: Machine-learning models use this data to reroute traffic, optimize signals, and recommend 

ideal transit routes [37]. 

3. Real-Time Adjustments: Connected vehicles receive continuous updates to reroute or adjust speed for 

improved flow and efficiency. 

4. Reduced Congestion: Faster processing enables dynamic traffic rerouting to avoid congested areas. 

5. Lower Emissions: By reducing idle time and congestion, vehicle emissions decrease. 

6. Improved Safety: Predictive models identify risky areas and recommend preventive measures. 
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Figure 5: Quantum AI traffic outcomes 2022 

 
The Figure 5 graph shows the significant improvement in all key metrics after implementing the Quantum AI Traffic 

System with reduced traffic congestion and travel time by 30%, each CO₂ emissions by 25%, and safety incidents by 

20%. These decreases indicate that the system optimizes traffic flow, reduces idle time with lower emissions, and 

enhances road safety, underscoring the potential of quantum AI technology in transforming urban traffic management 

[38]. 

 

VI. CONCLUSION AND FUTURE DIRECTIONS 
6.1 Summary of Key Findings 

This study examined the application of quantum computing in addition to artificial intelligence (AI) to the critical tasks 

of urban mobility within the broader context of smart city development. Our systematic literature review highlighted that 

quantum computing can significantly enhance AI capabilities in urban mobility in areas requiring complex problem-

solving and high-speed data processing [39]. Key findings include the potential of quantum algorithms to adjust traffic 

flow and decrease mobbing AI's role in predicting traffic and managing route optimization, as well as the combined power 

of both technologies in handling real-time data and enabling responsive urban mobility solutions. Together, technologies 

offer the transformative potential to generate more efficient, maintainable, and resilient urban transportation systems [40]. 

 

6.2 Implications for Urban Mobility and Smart City Development 

Incorporating AI plus quantum in urban mobility has significant insinuations for the future of smart city development. 

These technologies help cities transition from reactive to urban mobility management. Predicting traffic conditions and 

optimizing transit routes in real-time and urban systems can mitigate congestion, reduce emissions, and enhance 

accessibility [41]. This shift is crucial as the urban populations continue to grow and stress existing infrastructure. 

Incorporating quantum AI solutions could improve the adaptability of cities that are more resilient to disruptions such as 

extreme weather events or sudden shifts in travel behavior during the COVID-19 pandemic. The quantum AI-powered 

urban mobility solutions contribute to improved efficiency and urban environments' extended period sustainability and 

livability [42]. 

 

6.3 Security and Privacy Considerations 

Quantum quantum computing and AI hold vast potential for enhancing urban mobility, and their implementation raises 

important security and privacy considerations [43]. Quantum-enabled systems could revolutionize data encryption and 

secure communications within urban transportation networks, which is an essential factor given the increasing reliance 

on interconnected devices and the rise of cyber threats in smart cities. The high volume of data required in AI for real-

time analytics and quantum processing introduces privacy risks concerning personal and geolocation data [44]. 
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Establishing robust, transparent data governance frameworks, adopting privacy-preserving techniques like differential 

privacy, and enhancing security protocols are essential to protect citizens' data and maintain public trust. 

 

6.4 Research Gaps 

The literature identifies several gaps where further research is warranted to maximize the benefits of quantum computing's 

and AI in urban mobility: 

1. Scalability and Practical Application: these promising findings and current quantum-computing solutions 

remain confined to small-scale simulations or pilot programs due to limitations in qubit capacity and error rates. 

Research is needed to bridge this gap, and quantum AI solutions can be scaled up for practical use in large and 

complex urban systems [45]. 

2. Integration with Existing Infrastructure: Integrating advanced quantum and AI technologies with current 

urban infrastructure poses challenges in compatibility with legacy systems. Research into hybrid solutions that 

allow incremental integration without requiring full system overhauls could accelerate adoption [46]. 

 

6.5 Future Research 

Future research should aim to address these identified gaps in developing more scalable quantum-computing models that 

handle complex urban mobility challenges at scale [47]. Advances in quantum algorithms and error correction will be 

crucial for realizing reliable and real-world applications. Collaborative research among technology developers, urban 

planners, and policymakers will be necessary to create regulatory frameworks supporting innovation and public interest 

regarding data privacy and ethical considerations [48]. Research into hybrid AI quantum models could facilitate seamless 

integration into existing infrastructure and help cities gradually transition toward smarter and more adaptive urban 

mobility solutions [49]. 
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