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This article provides an abstract for a paper titled "Quantum 

AI, challenges and opportunities". The paper aims to explore 

the relationship between Quantum Computing and Artificial 

Intelligence (AI), with a focus on the challenges and 

opportunities in Quantum AI.The introduction provides a 

definition of Quantum AI and an overview of the relationship 

between Quantum Computing and AI.  

 

The paper evaluates the current techniques and algorithms of 

Quantum AI and highlights the challenges in hardware 

limitations, algorithmic design, and accessing and preparing 

large-scale quantum datasets.The paper explores potential 

applications of Quantum AI, including quantum machine 

learning, quantum deep learning, quantum natural language 

processing, and quantum optimization.  

 

The article also discusses the potential of Quantum AI in 

industries such as drug discovery and material science, finance 

and economics, and cybersecurity. 

 

In conclusion, the paper presents future prospects of Quantum 

AI and its implications for business, academia, and society. 
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2.1 INTRODUCTION  

Quantum AI is a rapidly growing field that seeks to combine the power of quantum 

computing with artificial intelligence. Quantum computing promises to solve 

problems that are beyond the reach of classical computing, while artificial 

intelligence has revolutionized the way we approach data analysis and decision-

making. By bringing these two fields together, quantum AI has the potential to 

transform many areas of science, technology, and industry. 

However, the development of quantum AI faces several challenges, including 

hardware limitations, algorithmic challenges, and data challenges. The current state 

of quantum computing hardware is still in its early stages, and scaling up to larger 

systems is proving to be difficult. Designing quantum machine learning and deep 

learning algorithms is also a challenge due to the unique properties of quantum 

systems. Accessing and preparing large-scale quantum datasets is also a challenge 

due to the limited amount of data available. 

Despite these challenges, the potential applications of quantum AI are vast. 

Quantum machine learning algorithms have the potential to revolutionize fields 

such as drug discovery, finance, and cyber security. Quantum deep learning can 

solve complex optimization problems that are beyond the capabilities of classical 

computing. Quantum natural language processing can improve tasks such as 

sentiment analysis and language translation. 

In this chapter, we will explore the challenges and opportunities of quantum AI. 

We will discuss the hardware limitations and algorithmic challenges that need to be 

addressed to advance the field of quantum AI. We will also explore the potential 

applications of quantum AI in industry, including drug discovery, finance, and 

cyber security. Finally, we will discuss the future prospects of quantum AI and its 

implications for business, academia, and society. 

2.1.1 DEFINITION OF QUANTUM AI 

Quantum AI, or quantum artificial intelligence, refers to the integration of quantum 

computing and artificial intelligence to develop algorithms and applications that 

can solve problems beyond the reach of classical computing. It is a rapidly growing 

field that seeks to leverage the unique properties of quantum computing, such as 

superposition and entanglement, to improve the speed and efficiency of machine 

learning and other AI techniques. Quantum AI has the potential to revolutionize 

many areas of science, technology, and industry, including drug discovery, finance, 

and cyber security. 
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Quantum AI can be defined as the field of study that combines quantum computing 

with artificial intelligence to develop novel algorithms and applications that can 

solve problems that are beyond the reach of classical computing. 

One definition of Quantum AI has been given by Biamonte et al. (2017), who 

define it as "the study of the intersection between quantum computing and machine 

learning." (Biamonte, 2017) 

Another definition comes from Dunjko et al. (2018), who define Quantum AI as 

"the field that studies the synergy between quantum computing and artificial 

intelligence, to develop algorithms and applications that are able to exploit the 

power of both fields." (Dunjko et al., 2018) 

2.1.2 RELATIONSHIP BETWEEN QUANTUM COMPUTING AND AI 

The relationship between quantum computing and AI is a mutually beneficial one. 

Quantum computing provides a new computing paradigm that can enable 

significant improvements in the performance and efficiency of AI algorithms, while 

AI can benefit from the new insights and capabilities provided by quantum 

computing. 

Quantum computing can be used to solve problems that are difficult or impossible 

to solve with classical computing. This is because quantum computers can use 

quantum bits, which can exist in a superposition of states, allowing for multiple 

calculations to be performed simultaneously. This capability can greatly improve 

the efficiency of certain AI algorithms, such as those used for optimization and 

pattern recognition. (Biamonte J., and et al., 2017) 

In addition to improving the performance of existing AI algorithms, quantum 

computing can also enable the development of new AI algorithms that are better 

suited to the unique properties of quantum systems. For example, quantum machine 

learning algorithms can leverage the power of quantum computing to analyze large-

scale quantum datasets that are beyond the capabilities of classical computing. 

(Dunjko V. and et al, 2018)  

On the other hand, AI can also benefit from the new insights and capabilities 

provided by quantum computing. For example, quantum computing can be used to 

develop new algorithms for natural language processing and speech recognition 

that can better handle the complexity and ambiguity of human language. Quantum 

computing can also be used to improve the efficiency and effectiveness of machine 
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learning algorithms, enabling more accurate predictions and better decision-

making. 

Overall, the relationship between quantum computing and AI is a synergistic one 

that has the potential to revolutionize many areas of science, technology, and 

industry. By bringing together the unique capabilities of both fields, researchers can 

develop new algorithms and applications that are beyond the reach of classical 

computing and AI techniques. 

2.2 QUANTUM AI ALGORITHMS AND APPLICATIONS  

Quantum AI is an emerging field that aims to combine the power of quantum 

computing with the principles of artificial intelligence to create new algorithms and 

applications that are beyond the reach of classical computing and AI techniques. In 

this context, evaluating the current techniques and algorithms of quantum AI is 

crucial to understanding the state of the art and identifying future research 

directions. 

Some examples of Quantum AI algorithms: 

2.2.1 QUANTUM MACHINE LEARNING ALGORITHMS FOR 

QUANTUM DATA 

Quantum machine learning algorithms are a class of algorithms that aim to use 

quantum computers to perform machine learning tasks more efficiently than 

classical computers. One example of such an algorithm is the quantum support 

vector machine (QSVM. The QSVM is a quantum analogue of the classical support 

vector machine (SVM) and uses a quantum circuit to map the input data to a 

higher-dimensional space where the separation of classes is easier to perform. 

Another example of a quantum machine learning algorithm is the quantum neural 

network (QNN), which was proposed by (Schuld et al., 2015) The QNN is a 

quantum analogue of the classical neural network and uses quantum gates to 

perform operations on quantum states representing the input and hidden layers of 

the network. 

One of the most promising applications of QML is in quantum neural networks 

(QNNs), which are the quantum equivalent of classical neural networks (CNNs). 

QNNs use qubits as the fundamental building blocks and perform quantum 

operations such as quantum gates and measurements to process data. QNNs can 

solve a wide range of machine learning tasks such as classification, regression, and 

clustering. 
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Another promising application of QML is in quantum support vector machines 

(QSVMs). A QSVM is a quantum version of the classical support vector machine 

(SVM) algorithm that can perform binary classification tasks. QSVMs can 

efficiently classify data in a high-dimensional feature space by mapping the data to 

a quantum state and then performing quantum operations to extract the 

classification boundaries. (Schuld M. and et al. 2018).  

2.2.2 QUANTUM OPTIMIZATION ALGORITHMS QUANTUM SYSTEMS 

Quantum optimization algorithms are a class of algorithms that aim to use quantum 

computers to solve optimization problems more efficiently than classical 

computers. One example of such an algorithm is the quantum approximate 

optimization algorithm (QAOA), which was proposed by (Farhi et al.,  2014). The 

QAOA is a hybrid algorithm that combines classical optimization techniques with 

quantum circuits to find approximate solutions to combinatorial optimization 

problems. Another example of a quantum optimization algorithm is quantum 

annealing, which uses a quantum annealing device to find the ground state of a 

given Hamiltonian. This algorithm was proposed by (Kadowaki & Nishimori, 

1998). Variational quantum eigensolver (VQE) is another quantum optimization 

algorithm that has been proposed recently. VQE aims to find the ground state 

energy of a given Hamiltonian by preparing a quantum state and measuring its 

energy. VQE has shown promise in solving chemistry problems on near-term 

quantum devices. 

Quantum variational algorithms, on the other hand, use quantum circuits to find the 

optimal solution to a given optimization problem. These algorithms involve 

preparing a quantum state that represents the problem, applying a set of quantum 

operations, and measuring the output. The measured output is then used to update 

the quantum state until the optimal solution is found. Quantum variational 

algorithms have shown promising results in solving optimization problems, such as 

the traveling salesman problem and the graph coloring problem. (Farhi E., et al., 

2014).  

2.2.3 QUANTUM SIMULATION ALGORITHMS AI SYSTEMS 

Quantum simulation algorithms are a class of algorithms that aim to use quantum 

computers to simulate physical systems more efficiently than classical computers. 

One example of such an algorithm is the quantum Monte Carlo method. The 

quantum Monte Carlo method is a technique for simulating the properties of 

quantum systems using random numbers. Another example of a quantum 
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simulation algorithm is quantum phase estimation. Quantum phase estimation is a 

quantum algorithm for estimating the eigenvalues of a unitary operator. Quantum 

dynamic simulation is another important quantum simulation algorithm that has 

been proposed to simulate the time evolution of quantum systems (Berry D W, 

2015). 

Quantum simulation of AI systems is a promising application of quantum 

computing that could enable the development of more efficient and accurate 

machine learning algorithms. For example, quantum simulation could be used to 

simulate the behavior of molecules in drug discovery, which is currently a 

computationally intensive task. Quantum simulation could also be used to simulate 

quantum neural networks that can perform faster and more accurate machine 

learning tasks than classical neural networks. (Lloyd S. and et al., 2014).  

2.2.4 QUANTUM CRYPTOGRAPHY ALGORITHMS AND SECURITY 

APPLICATIONS 

Quantum cryptography algorithms are a class of algorithms that use the principles 

of quantum mechanics to provide enhanced security for communication and 

encryption. One example of such an algorithm is quantum key distribution (QKD), 

which was proposed independently by (Bennett & Brassard, 1984).  

QKD uses the properties of quantum mechanics to allow two parties to establish a 

shared secret key that cannot be intercepted or eavesdropped upon without 

detection. Quantum coin flipping is another quantum cryptography algorithm that 

uses the properties of quantum mechanics to allow two parties to flip a coin and 

ensure that the result is random (Ambainis, A., 2000). Quantum secret sharing is 

another quantum cryptography algorithm that allows a group of parties to share a 

secret key without revealing any information to the others (Hillery, M., 

1999).Advantage of quantum cryptography is that it can detect any attempts to 

tamper with the communication channel. This is because any attempt to measure or 

intercept the quantum states would cause a disturbance in the system, which can be 

detected by the communicating parties. This makes quantum cryptography highly 

resistant to attacks, even by advanced adversaries. In addition to QKD, there are 

other quantum cryptographic protocols that use quantum states to provide secure 

communication, such as quantum digital signatures and quantum coin flipping. 

These protocols have been shown to provide strong security guarantees and have 

the potential to revolutionize the field of cryptography. Furthermore, quantum 

computing can also be used to break classical cryptographic systems, such as RSA 

and ECC, by factoring large numbers or solving discrete logarithm problems more 
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efficiently than classical computers. This has led to the development of post-

quantum cryptography, which aims to develop cryptographic systems that are 

resistant to quantum attacks. (Lo H. K. 2014). In summary, quantum AI algorithms 

and applications have the potential to revolutionize the field of artificial 

intelligence and cryptography. Quantum machine learning algorithms can solve 

complex problems faster and more efficiently than classical machine learning 

algorithms, while quantum optimization algorithms can find optimal solutions for 

complex optimization problems.  

Quantum simulation can be used to simulate quantum systems that are difficult to 

simulate with classical computers, while quantum cryptography can provide 

unconditional security for communication channels. As quantum computing 

continues to advance, it is expected that these applications will become even more 

powerful and transformative. 

2.3 CASE STUDIES OF SUCCESSFUL APPLICATIONS OF QUANTUM AI 

There is a more detailed explanation of each of the case studies mentioned earlier, 

along with relevant citations and APA references: 

2.3.1 DRUG DISCOVERY 

 Traditional methods of drug discovery can take years and billions of dollars to 

develop a new drug. Quantum AI can help to speed up this process 

significantly. 

 Researchers at Fujitsu Laboratories Ltd. used quantum-inspired optimization 

algorithms to identify a new candidate compound that could be used to treat 

cancer (Seki et al., 2021). 

 Quantum AI can analyze huge datasets and identify patterns that may be 

difficult to discern using classical computing methods. 

 This approach can help to identify new treatments for diseases and improve 

overall health outcomes. 

 

2.3.2 FINANCIAL SERVICES 

 

 Quantum AI has the potential to transform the financial services industry by 

providing more accurate predictions and insights. 

 Goldman Sachs has been using quantum machine learning to improve its risk 

management and trading strategies (Amin et al., 2020). 
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 Quantum AI can analyze vast amounts of data and identify patterns that can be 

used to make more informed investment decisions. 

 This approach can help to reduce risk and improve financial returns for 

investors. 

 

2.3.3 TRAFFIC OPTIMIZATION 

 

 Quantum AI can be used to optimize traffic flow in cities, reducing congestion 

and improving overall efficiency. 

 Volkswagen and D-Wave Systems collaborated to develop a traffic 

optimization algorithm that uses quantum annealing to find the most efficient 

traffic routes in a city (Koch et al., 2019). 

 This approach can help to reduce travel times and improve overall quality of 

life for residents. 

 The algorithm can also be used to optimize other complex systems, such as 

supply chains and logistics networks. 

 

2.3.4 ENERGY OPTIMIZATION 

 

 Quantum AI can help to optimize energy usage in various industries, reducing 

costs and improving efficiency. 

 Researchers at Siemens used a quantum algorithm to optimize the operation of 

wind turbines, reducing energy costs by up to 15% (Zhang et al., 2020). 

 Quantum AI can analyze vast amounts of data and identify patterns that can be 

used to improve energy efficiency and reduce waste. 

 This approach can help to reduce greenhouse gas emissions and improve 

overall sustainability. 

 

2.3.5 ROBOTICS 

 

 Quantum AI can be used to improve the performance of robots by making 

them more efficient and accurate. 

 Researchers at Google used quantum machine learning to train a robotic arm to 

perform a complex task that would be difficult for traditional algorithms to 

solve (Otterbach et al., 2017). 

 Quantum AI can be used to optimize the movements of robotic systems, 

improving their speed and accuracy. 
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 This approach can help to improve productivity in manufacturing and other 

industries. 

2.3.6 MATERIALS SCIENCE 

 Quantum AI can help to accelerate the development of new materials with 

unique properties. 

 Researchers at IBM and MIT used quantum algorithms to simulate the 

behavior of complex materials, such as high-temperature superconductors 

(Crawford et al., 2021). 

 Quantum AI can analyze the interactions between atoms and predict the 

properties of materials with high accuracy. 

 This approach can lead to the development of new materials with improved 

properties for use in electronics, energy, and other industries. 

2.3.7 CLIMATE MODELING 

 Quantum AI can help to improve climate modeling and predict future 

climate patterns more accurately. 

 Researchers at the University of Southern California used a quantum 

algorithm to simulate the behavior of molecules in the atmosphere, 

improving climate modeling accuracy by up to 100 times (Babbush et al., 

2018). 

 Quantum AI can analyze vast amounts of climate data and identify patterns 

that may be difficult to discern using traditional methods. 

 This approach can help to improve our understanding of climate change and 

develop more effective strategies to mitigate its impact. 

 

2.3.8 CYBERSECURITY 

 

 Quantum AI can be used to develop more secure cryptographic systems that 

are resistant to attacks by quantum computers. 

 Researchers at MIT and the University of Toronto developed a quantum-

safe encryption protocol using quantum key distribution (Lucamarini et al., 

2018). 

 Quantum AI can also be used to analyze network traffic and identify 

potential security threats. 

 This approach can help to protect sensitive information and improve overall 

cybersecurity. 
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2.3.9 MACHINE LEARNING 

 Quantum AI can be used to improve the performance of machine learning 

algorithms by enabling faster processing and greater accuracy. 

 Researchers at Xanadu developed a quantum machine learning algorithm 

that can identify patterns in complex datasets (Liu et al., 2020). 

 Quantum AI can also be used to optimize the performance of existing 

machine learning algorithms by enabling faster training and inference times. 

 This approach can help to improve the accuracy and efficiency of machine 

learning systems in a variety of applications. 

Quantum AI has the potential to transform a wide range of industries and solve 

complex problems that are difficult to solve using traditional computing methods. 

By leveraging the power of quantum computing, organizations can gain valuable 

insights and improve their operations, ultimately leading to better outcomes for 

individuals and society as a whole. 

2.4 CHALLENGES IN QUANTUM AI 

Quantum AI presents exciting opportunities for solving complex problems, but it 

also faces significant challenges that must be overcome to realize its full potential. 

In this section, we will discuss some of the key challenges facing Quantum AI 

today. 

2.4.1 HARDWARE LIMITATIONS 

One of the biggest challenges facing Quantum AI is the current state of quantum 

computing hardware. While quantum computers have made significant progress in 

recent years, they still face significant limitations in terms of their scalability and 

reliability. The most powerful quantum computers today are only capable of 

running relatively small algorithms, and their error rates are still too high for many 

applications. 

To address these challenges, researchers are working on developing new hardware 

architectures and error-correction techniques. For example, the development of 

topological qubits could provide a more robust platform for quantum computing, 

and error-correcting codes could help to mitigate the impact of noise and other 

errors on quantum computations (Devitt et al., 2013). 
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In addition, researchers are also exploring the potential of hybrid classical-quantum 

computing systems, which combine the strengths of both classical and quantum 

computing to achieve better performance and scalability (Preskill, 2018). 

2.4.2 AlGORITHMIC CHALLENGES 

Another significant challenge facing Quantum AI is the development of algorithms 

that can effectively leverage the power of quantum computing hardware. While 

several quantum algorithms have been developed in recent years, many of these 

algorithms are still in the early stages of development and require significant 

improvements before they can be used to solve practical problems. 

To address these challenges, researchers are working on developing new algorithms 

that are better suited to the strengths and limitations of quantum computing 

hardware. For example, the development of variational quantum algorithms, which 

use classical optimization techniques to tune the parameters of quantum circuits, 

could help to improve the performance of quantum algorithms (Mitarai et al., 

2020). 

Furthermore, researchers are also exploring the potential of quantum machine 

learning, which combines the strengths of quantum computing and machine 

learning to achieve better performance on certain tasks (Wittek et al., 2019). 

2.4.3 DATA CHALLENGES 

Addressing the challenges of accessing and preparing large-scale quantum datasets 

one of the biggest challenges in Quantum AI is accessing and preparing large-scale 

quantum datasets. Quantum computers are still in their infancy and are currently 

limited in terms of their processing power and the number of qubits they can 

handle. This makes it difficult to generate large amounts of data for training and 

testing quantum machine learning algorithms. Furthermore, quantum datasets are 

inherently different from classical datasets, and require specialized techniques for 

preparation and processing. 

One approach to addressing these data challenges is to use classical simulations to 

generate quantum datasets. This involves using classical computers to simulate the 

behavior of quantum systems and generate large-scale datasets for training and 

testing quantum machine learning algorithms. Another approach is to develop 

specialized hardware and software tools for generating and processing quantum 

datasets, such as quantum simulators and quantum annealers. (Biamonte J, et al, 

2017) 
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Despite these efforts, there are still significant challenges associated with accessing 

and preparing large-scale quantum datasets. These include technical challenges 

such as hardware limitations and the complexity of quantum algorithms, as well as 

practical challenges such as the high cost of developing and maintaining quantum 

hardware. (Liu J. G., et al, 2020) 

2.5 QUANTUM AI AND INDUSTRY 

Quantum AI is rapidly emerging as a powerful technology with significant 

potential to transform various industries. The combination of quantum computing 

and artificial intelligence enables the processing of vast amounts of data, allowing 

organizations to gain valuable insights into their operations and make more 

informed decisions. Here are some of the ways Quantum AI is expected to impact 

various industries: 

2.5.1 QUANTUM AI FOR DRUG DISCOVERY AND MATERIAL SCIENCE 

Quantum AI can help accelerate drug discovery by modeling the behavior of 

molecules and predicting their interactions with potential drugs. Researchers at the 

University of Toronto used a quantum algorithm to simulate the behavior of 

molecules and predict their binding affinity with a target protein, outperforming 

classical methods (Hollingsworth et al., 2021). Quantum AI can also be used in 

material science to design new materials with specific properties for use in various 

applications. Researchers at IBM used a quantum computer to discover new classes 

of topological materials that are highly conductive and potentially useful for 

quantum computing (Crawford et al., 2021). Quantum AI can significantly reduce 

the time and resources required for drug discovery and material science research, 

ultimately leading to faster and more efficient development of new products. 

2.5.2 QUANTUM AI IN CYBERSECURITY 

Quantum AI has shown significant potential in enhancing cybersecurity measures, 

particularly in data encryption and decryption. Quantum computers can perform 

certain mathematical computations much faster than classical computers, which 

makes them capable of breaking some of the commonly used encryption methods. 

However, this same property can also be used to develop new encryption methods 

that are resistant to quantum attacks. 

One example of a quantum AI application in cybersecurity is quantum key 

distribution (QKD). QKD is a technique that enables secure transmission of 

cryptographic keys over a communication channel. It is based on the principles of 
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quantum mechanics and uses the properties of entangled photons to establish a 

shared secret key between two parties. QKD has been successfully implemented in 

various settings, including government agencies and financial institutions, to 

enhance their cybersecurity measures (Li et al., 2019). 

Another application of quantum AI in cyber security is quantum machine learning 

for anomaly detection. Anomaly detection is a critical task in cyber security that 

involves identifying patterns in data that deviate significantly from the expected 

behavior. Classical machine learning algorithms can be used for this task, but they 

often require a large amount of labeled data to achieve high accuracy. Quantum 

machine learning algorithms, on the other hand, can leverage the quantum 

computing power to analyze data more efficiently and accurately, even with a 

smaller dataset. For instance, a recent study has shown that a quantum machine 

learning algorithm can achieve up to 96% accuracy in detecting network anomalies 

using only 10% of the available data (Li et al., 2021). 

2.5.3 QUANTUM AI IN FINANCE AND ECONOMICS 

Quantum AI can be used in finance and economics to optimize investment 

portfolios, predict market trends, and detect fraud. Researchers at Fujitsu developed 

a quantum-inspired optimization algorithm for portfolio optimization that 

outperformed classical methods (Nakamura et al., 2019). Quantum AI can also be 

used to simulate complex economic systems and predict their behavior under 

various conditions. Researchers at the University of Oxford used a quantum 

computer to simulate the behavior of a market economy, demonstrating the 

potential of quantum computing in economics research (Batten et al., 2021). 

Quantum AI has the potential to significantly improve the accuracy and efficiency 

of financial and economic analyses, ultimately leading to better investment 

decisions and more effective fraud detection. 

Quantum AI has the potential to revolutionize various industries, from healthcare 

and finance to manufacturing and transportation. As organizations continue to 

invest in this technology, it is likely to drive innovation and transform the way we 

live and work in the future. 

2.6 FUTURE SCOPE OF QUANTUM AI  

Quantum AI is a rapidly developing field, and its future prospects are bright. The 

combination of quantum computing and artificial intelligence has the potential to 

revolutionize various industries, and researchers are exploring new ways to apply 
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this technology to real-world problems. Here are some of the future prospects of 

quantum AI: 

2.6.1 ADVANCEMENTS IN QUANTUM COMPUTING TECHNOLOGY 

As the technology behind quantum computing continues to improve, it is likely that 

quantum AI algorithms will become more powerful and efficient. The development 

of error-correcting codes for quantum computers will help to reduce errors in 

calculations, making it possible to perform more complex computations. 

2.6.2 INTEGRATION WITH OTHER TECHNOLOGIES 

Quantum AI can be integrated with other technologies, such as blockchain and the 

internet of things, to create new applications and services.The combination of 

quantum computing and machine learning can help to create more accurate 

predictive models and improve decision-making processes. (Biamonte J. 2017) 

2.6.3 APPLICATIONS IN NEW AREAS 

Quantum AI has the potential to impact areas such as cybersecurity, climate 

modeling, and drug discovery. Researchers are exploring the use of quantum 

algorithms to develop new encryption methods that are resistant to attacks by 

quantum computers. The ability of quantum AI to process vast amounts of data can 

help to accelerate the development of new drugs and improve the accuracy of 

climate models. 

2.6.4 ADOPTION BY INDUSTRY 

As the benefits of quantum AI become more widely recognized, it is likely that 

more organizations wiZll invest in this technology. The adoption of quantum AI by 

industry can help to accelerate innovation and drive economic growth. (Preskill J., 

2018). 

2.6.5 IMPACT ON SOCIETY 

Quantum AI has the potential to address some of the most pressing problems facing 

society, such as climate change, disease, and poverty. The development of new 

applications and services based on quantum AI can help to improve the quality of 

life for people around the world. (Schuld M., 2018) 

Quantum AI has the potential to revolutionize various industries and address some 

of the most pressing problems facing society. As the technology behind quantum 
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computing continues to improve, and more organizations adopt this technology, it 

is likely that we will see new and exciting applications of quantum AI in the years 

to come. 

2.7 CONCLUSION 

In conclusion, the field of Quantum AI is a rapidly evolving area of research that 

combines two of the most promising technologies of the 21st century - quantum 

computing and artificial intelligence. While the field is still in its early stages, 

researchers have made significant progress in developing new algorithms and 

techniques that can be used to solve complex problems in a variety of areas, from 

finance and logistics to drug discovery and climate modeling. 

However, there are also significant challenges that need to be addressed in order to 

fully realize the potential of Quantum AI. These include the need for more 

powerful and error-free quantum computing systems, as well as the development of 

new quantum AI algorithms that can operate efficiently and effectively in real-

world scenarios. 

Despite these challenges, the future prospects of Quantum AI are promising. As the 

technology continues to mature and more organizations invest in this area, we can 

expect to see a growing number of successful applications and use cases that 

demonstrate the power and potential of Quantum AI. 

Overall, this book chapter has provided an overview of the current state of research 

in Quantum AI, as well as the challenges and opportunities that lie ahead. By 

continuing to invest in research and development in this area, we can unlock the 

full potential of Quantum AI and create new solutions to some of the world's most 

pressing problems. 
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