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Abstracts

Global AI in IoT Market was valued at USD 63.08 billion in 2023 and is anticipated to

project robust growth in the forecast period with a CAGR of 8.19% through 2029.

The AI in IoT market refers to the dynamic intersection of Artificial Intelligence (AI)

technologies and the Internet of Things (IoT) ecosystem. In this burgeoning market, AI

is integrated into IoT devices and systems to enhance their capabilities, enabling them

to gather, analyze, and interpret data intelligently. AI in IoT encompasses a wide array

of applications, ranging from smart home devices and industrial sensors to healthcare

monitoring systems and autonomous vehicles.

At its core, AI in IoT empowers devices to go beyond simple data collection, allowing

them to make informed decisions, learn from experiences, and adapt to evolving

environments. Machine learning algorithms, predictive analytics, and real-time

processing are key components that enable IoT devices to leverage the power of AI,

providing valuable insights and automating decision-making processes.

This transformative synergy between AI and IoT is reshaping industries, optimizing
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operational efficiency, and unlocking innovative solutions. As the market

continues to evolve, governments, businesses, and researchers are actively

contributing to the growth of AI in IoT, fostering a connected ecosystem that drives

efficiency, intelligence, and responsiveness across diverse applications and sectors.

Key Market Drivers

Increasing Connectivity and Interoperability

The global market for Artificial Intelligence (AI) in the Internet of Things (IoT) is

significantly driven by the ever-expanding connectivity and interoperability between

devices. As the number of connected devices continues to soar, creating a vast network

of interconnected sensors, actuators, and smart devices, the demand for AI solutions

within the IoT ecosystem intensifies. This connectivity surge is primarily attributed to the

proliferation of 5G technology, which provides faster and more reliable communication

between devices.

The seamless integration and interaction between diverse IoT devices create a fertile

ground for AI applications to thrive. AI algorithms, especially machine learning models,

can harness the data generated by interconnected devices to derive meaningful

insights, enhance decision-making processes, and optimize overall system

performance. This synergy between AI and IoT connectivity not only improves efficiency

but also opens up new avenues for innovative applications across various industries,

such as healthcare, manufacturing, and smart cities.

The rise of standardized communication protocols and frameworks facilitates

interoperability, enabling different devices and platforms to work cohesively. This

interoperability is crucial for the success of AI applications in the IoT, as it allows for the

creation of holistic and integrated solutions that can operate seamlessly in complex

environments. The development and adoption of open standards play a pivotal role in

fostering a collaborative ecosystem where AI and IoT technologies complement each

other, driving the market forward.

In conclusion, the growing connectivity and interoperability in the IoT landscape serve

as a foundational driver for the global AI in IoT market. This trend not only amplifies the

volume of data generated by interconnected devices but also creates an environment

where AI can leverage this data to unlock new possibilities and efficiencies across

industries.
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Escalating Demand for Real-time Data Processing

One of the key drivers propelling the global AI in IoT market is the escalating demand

for real-time data processing. As the IoT ecosystem continues to expand, the sheer

volume of data generated by connected devices reaches unprecedented levels.

Traditional methods of data processing are often insufficient to cope with the velocity

and variety of this data influx, necessitating the integration of AI technologies to enable

real-time analytics.

AI algorithms, particularly those based on machine learning, are adept at processing

vast amounts of data rapidly and extracting meaningful insights. In the context of IoT,

real-time data processing is essential for applications such as predictive maintenance,

anomaly detection, and instantaneous decision-making. For instance, in industrial

settings, AI-driven systems can analyze sensor data in real-time to identify potential

equipment failures before they occur, minimizing downtime and optimizing operational

efficiency.

The demand for real-time data processing is particularly pronounced in sectors such as

healthcare, where timely and accurate information is critical for patient care. In

connected healthcare devices, AI algorithms can analyze patient data in real-time to

detect abnormalities, provide early warnings, and support healthcare professionals in

making informed decisions promptly.

As businesses and industries increasingly recognize the value of instantaneous insights

derived from IoT-generated data, the integration of AI for real-time data processing

becomes not only a necessity but a competitive advantage. This trend is a driving force

behind the continuous growth of the global AI in IoT market, fostering innovation and

efficiency across various sectors.

In summary, the escalating demand for real-time data processing, coupled with the

capabilities of AI algorithms, is a significant driver shaping the landscape of the AI in IoT

market.

Emergence of Edge Computing

The emergence of edge computing represents a pivotal driver in propelling the global AI

in IoT market forward. Traditional cloud-based architectures have limitations, particularly

in scenarios where low latency, bandwidth efficiency, and real-time processing are

paramount. Edge computing addresses these challenges by decentralizing
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computational power and bringing it closer to the data source, which is particularly

relevant in the context of the vast amounts of data generated by IoT devices.

In the AI in IoT landscape, edge computing enables the deployment of machine learning

models directly on edge devices or local gateways. This localized processing capability

reduces the need to send all data to centralized cloud servers for analysis, mitigating

latency and enhancing the overall system performance. This is especially critical in

applications where real-time decision-making is imperative, such as autonomous

vehicles, smart grids, and industrial automation.

The integration of AI at the edge empowers IoT devices to perform complex analytics

and make intelligent decisions autonomously. For example, in a smart city environment,

edge devices equipped with AI algorithms can analyze video feeds in real-time to detect

and respond to events like traffic congestion or security breaches without relying on

centralized servers.

Edge computing contributes to data privacy and security by minimizing the transmission

of sensitive information over networks. This decentralized approach aligns with the

principles of edge AI, offering a balance between computational efficiency and data

protection.

In conclusion, the rise of edge computing as a fundamental architecture in the IoT

ecosystem is a key driver influencing the growth and adoption of AI in the global market.

This trend not only addresses the limitations of traditional cloud-based approaches but

also paves the way for innovative applications that demand localized intelligence and

real-time processing capabilities.

Growing Emphasis on AI-powered Security Solutions

The increasing complexity and scale of IoT deployments have heightened concerns

about security and privacy, driving a growing emphasis on AI-powered security

solutions. As the number of connected devices rises, so does the potential attack

surface for malicious actors. AI technologies play a crucial role in fortifying the security

of IoT ecosystems by providing advanced threat detection, anomaly identification, and

adaptive defense mechanisms.

In the realm of AI in IoT security, machine learning algorithms excel at analyzing

patterns and identifying deviations from normal behavior. This capability is particularly

valuable for detecting anomalies that may signify security breaches or unauthorized
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access to IoT devices. AI-powered security solutions can dynamically adapt to evolving

threats, continuously learning and improving their ability to detect and respond to new

attack vectors.

AI augments traditional security measures by providing predictive capabilities. By

analyzing historical data and identifying potential vulnerabilities, AI can proactively

address security risks before they manifest. This predictive approach is essential in

safeguarding critical infrastructure, industrial IoT deployments, and other sensitive

applications.

AI-driven security solutions contribute to compliance with evolving regulatory

frameworks. With data privacy and cybersecurity regulations becoming increasingly

stringent, organizations deploying IoT solutions must implement robust security

measures. AI technologies assist in meeting these compliance requirements by offering

sophisticated encryption, access control, and auditing functionalities.

In conclusion, the growing emphasis on AI-powered security solutions is a significant

driver shaping the global AI in IoT market. As the IoT landscape expands, the

integration of AI-driven security measures becomes imperative to safeguard against

evolving threats and ensure the integrity, confidentiality, and availability of data across

diverse IoT applications.

Rising Adoption in Healthcare for Remote Patient Monitoring

The healthcare sector is witnessing a paradigm shift with the rising adoption of AI in IoT,

particularly in the domain of remote patient monitoring. This trend is driven by the

increasing need for personalized and continuous healthcare solutions, especially in the

context of an aging population and the growing prevalence of chronic diseases. AI-

powered IoT applications are revolutionizing patient care by enabling real-time

monitoring, predictive analytics, and timely interventions, ultimately enhancing patient

outcomes and reducing healthcare costs.

Remote patient monitoring involves the use of connected devices, such as wearable

sensors and smart medical devices, to collect and transmit patient data to healthcare

providers in real-time. AI algorithms analyze this data to detect trends, anomalies, and

potential health issues, allowing healthcare professionals to intervene proactively. For

example, in the case of patients with chronic conditions like diabetes or heart disease,

AI-powered systems can provide early warnings about deviations from normal health

parameters, enabling timely adjustments to treatment plans.
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The integration of AI in remote patient monitoring also contributes to the shift from

reactive to proactive healthcare. By continuously monitoring vital signs and other

relevant health metrics, AI algorithms can identify subtle changes that may precede a

health crisis. This proactive approach not only improves patient outcomes but also

reduces the burden on healthcare systems by preventing emergency hospitalizations

and minimizing the need for costly interventions.

The adoption of AI in healthcare aligns with the broader trend of telemedicine and virtual

care. As remote patient monitoring becomes more sophisticated with AI-driven insights,

healthcare providers can offer personalized care plans and interventions, enhancing the

overall patient experience and accessibility to healthcare services.

In conclusion, the rising adoption of AI in healthcare, specifically in the context of

remote patient monitoring, is a compelling driver shaping the global AI in IoT market.

The convergence of AI and IoT technologies in healthcare holds immense potential to

transform the delivery of healthcare services, making them more patient-centric,

efficient, and cost-effective.

Accelerating Innovation in Autonomous Vehicles

The accelerating innovation in autonomous vehicles stands out as a prominent driver

fueling the growth of the global AI in IoT market. The convergence of AI and IoT

technologies is playing a transformative role in the automotive industry, ushering in a

new era of intelligent, connected, and autonomous transportation.

AI-powered IoT applications are at the core of autonomous vehicle development,

enabling vehicles to perceive their surroundings, make real-time decisions, and

navigate complex environments without human intervention. The integration of sensors,

cameras, radar, and other IoT devices in autonomous vehicles generates vast amounts

of data, which AI algorithms process to interpret the environment, detect obstacles, and

optimize driving behavior.

Machine learning algorithms, in particular, are instrumental in training autonomous

vehicles to recognize patterns, learn from experience, and adapt to dynamic driving

conditions. This learning capability is essential for achieving higher levels of autonomy,

where vehicles can handle a diverse range of scenarios, from urban traffic to

unpredictable road conditions.
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The connectivity aspect of IoT plays a crucial role in enhancing the capabilities of

autonomous vehicles. Vehicles equipped with IoT technologies can communicate with

each other and with infrastructure elements, such as traffic lights and road signs, in real-

time. This vehicle-to-everything (V2X) communication enables collaborative decision-

making, leading to safer and more efficient traffic flow.

The innovation in autonomous vehicles extends beyond passenger cars to include

applications in logistics, public transportation, and delivery services. AI-powered IoT

solutions are reshaping the future of transportation by improving safety, reducing traffic

congestion, and providing more sustainable and efficient mobility solutions.

In conclusion, the accelerating innovation in autonomous vehicles is a compelling driver

propelling the global AI in IoT market. The synergy between AI and IoT technologies in

the automotive sector is unlocking new possibilities for intelligent transportation, shaping

the future of mobility and redefining the way we perceive and interact with vehicles.

Government Policies are Likely to Propel the Market

Regulatory Framework for AI in IoT Security

In the dynamic landscape of the global AI in IoT market, governments are increasingly

recognizing the need for comprehensive regulatory frameworks to address security

concerns. The interconnected nature of IoT devices, coupled with the integration of AI

technologies, poses unique challenges related to data privacy, cybersecurity, and the

potential impact of security breaches. Governments are taking proactive measures to

establish policies that safeguard critical infrastructure, protect sensitive data, and

ensure the responsible deployment of AI in IoT.

A crucial aspect of these regulatory frameworks is the emphasis on security standards

for AI in IoT applications. Governments are defining guidelines that mandate the

implementation of robust encryption, authentication mechanisms, and secure

communication protocols for IoT devices. These policies aim to mitigate the risks

associated with unauthorized access, data breaches, and malicious attacks on

interconnected systems.

Additionally, regulatory bodies are increasingly focusing on the transparency and

accountability of AI algorithms in IoT applications. Policies are being developed to

ensure that AI systems used in IoT adhere to ethical principles, provide clear

explanations for their decision-making processes, and enable auditing mechanisms for
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accountability. By establishing these standards, governments aim to build trust among

consumers, businesses, and other stakeholders in the rapidly evolving landscape of AI

in IoT.

Moreover, governments are working collaboratively with industry stakeholders to stay

abreast of emerging threats and technological advancements. This collaborative

approach involves regular updates to regulatory frameworks to adapt to the evolving

nature of AI in IoT security. By fostering a continuous dialogue between regulators and

the industry, governments can create policies that strike a balance between innovation

and risk mitigation in the global AI in IoT market.

Data Privacy and Governance in AI-driven IoT Ecosystems

As the deployment of AI in IoT becomes more widespread, governments are taking

proactive measures to address concerns related to data privacy and governance. The

interconnected nature of IoT devices generates vast amounts of data, and the

integration of AI introduces new complexities in terms of data processing, storage, and

sharing. In response to these challenges, governments around the world are formulating

policies that establish clear guidelines for data privacy and governance within AI-driven

IoT ecosystems.

One fundamental aspect of these policies is the definition of data ownership and

consent mechanisms. Governments are increasingly requiring transparent and user-

friendly consent processes, ensuring that individuals have control over the data

generated by IoT devices. This includes explicit consent for the use of data in AI

algorithms, with clear explanations of how the data will be utilized and shared.

Governments are implementing policies to enforce stringent data protection measures.

These measures encompass the secure storage and transmission of data, encryption

protocols, and guidelines for data anonymization to protect individuals' privacy. The

intent is to strike a balance between fostering innovation in AI-driven IoT applications

and safeguarding the fundamental right to privacy.

Governments are also focusing on establishing frameworks for responsible data

governance. This involves defining standards for data quality, integrity, and

accountability throughout the data lifecycle in AI in IoT applications. Policies are being

developed to encourage data sharing for research and innovation while ensuring that

appropriate safeguards are in place to prevent misuse or unauthorized access.
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Ethical Guidelines for AI in IoT Development

Recognizing the ethical implications of AI in IoT, governments are actively formulating

policies to guide the development and deployment of these technologies. As AI

becomes an integral part of the IoT ecosystem, ethical considerations related to bias,

transparency, accountability, and societal impact come to the forefront. Governments

are taking a proactive stance by establishing ethical guidelines to ensure that AI in IoT

applications align with societal values and norms.

One key aspect of these policies is the promotion of transparency in AI algorithms.

Governments are emphasizing the need for clear and understandable explanations of

how AI systems make decisions in IoT applications. This transparency not only

enhances user trust but also enables stakeholders to identify and address potential

biases or unintended consequences in AI-driven decision-making processes.

Governments are working towards preventing and mitigating biases in AI models used

in IoT. Policies are being developed to encourage diverse and representative datasets

during the training of AI algorithms, reducing the risk of biased outcomes. By addressing

biases at the development stage, governments aim to promote fairness and equity in

the deployment of AI in IoT across various sectors.

Standards for Interoperability and Open Platforms in AI-enabled IoT

The global AI in IoT market is witnessing the formulation of government policies aimed

at promoting interoperability and open platforms. As the number of connected devices

continues to rise, ensuring seamless communication and integration between diverse

IoT devices becomes imperative. Governments are recognizing the importance of

setting standards that facilitate interoperability and encourage the development of open

platforms within the AI-enabled IoT ecosystem.

One key element of these policies is the establishment of common communication

protocols and standards for data exchange. Governments are working with industry

stakeholders to define open and standardized interfaces that enable different IoT

devices and platforms to communicate effectively. This interoperability not only fosters

innovation but also prevents the creation of siloed ecosystems that limit the potential of

AI in IoT applications.

Governments are encouraging the development of open-source software and platforms

in the AI in IoT landscape. Policies are being formulated to support collaborative
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initiatives that contribute to the creation of open and accessible frameworks. This

approach promotes a more inclusive environment, allowing developers and

organizations to build upon existing technologies and share innovations for the benefit

of the entire AI-enabled IoT community.

Governments are focusing on creating policies that incentivize the adoption of

interoperable standards. This includes providing support for research and development

efforts that contribute to the advancement of standardized communication protocols and

frameworks. By fostering a collaborative ecosystem, governments aim to accelerate the

growth and adoption of AI in IoT while ensuring compatibility and flexibility across

diverse applications.

Investment Incentives for AI in IoT Research and Development

Governments around the world are recognizing the transformative potential of AI in IoT

and are formulating policies to incentivize research and development in this domain.

The convergence of AI and IoT technologies presents opportunities for innovation,

economic growth, and societal advancement. To propel the global AI in IoT market

forward, governments are implementing policies that provide financial incentives,

research grants, and tax breaks to stimulate investment in AI in IoT research and

development.

One crucial aspect of these policies is the provision of research grants and funding for

projects that focus on advancing AI technologies within the IoT ecosystem. By allocating

resources to academic institutions, research organizations, and private enterprises,

governments aim to support groundbreaking research that contributes to the

development of cutting-edge AI applications in IoT.

Governments are offering tax incentives and credits to businesses and organizations

engaged in AI in IoT research and development activities. These financial incentives

serve as a catalyst for innovation by reducing the financial burden on companies

investing in the exploration of new AI-driven solutions for IoT applications. This

approach fosters a competitive landscape and encourages the private sector to

contribute to the growth of the AI in IoT market.

Education and Workforce Development in AI and IoT

Recognizing the transformative impact of AI in IoT on various industries, governments

are formulating policies to address the growing need for a skilled workforce. The
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integration of AI technologies within the IoT ecosystem requires professionals with

expertise in both domains. Governments are taking proactive measures to promote

education and workforce development programs that equip individuals with the

necessary skills to thrive in the evolving landscape of AI in IoT.

One key aspect of these policies is the promotion of STEM (Science, Technology,

Engineering, and Mathematics) education at various levels. Governments are investing

in educational initiatives that emphasize AI and IoT curriculum, ensuring that students

have a strong foundation in the core technologies driving the Fourth Industrial

Revolution. By integrating AI and IoT concepts into educational programs, governments

aim to cultivate a pool of talent equipped to address the challenges and opportunities in

the AI-enabled IoT landscape.

Governments are collaborating with industry stakeholders to develop specialized

training programs and certifications in AI and IoT. These programs are designed to

upskill the existing workforce, providing professionals with the knowledge and expertise

needed to deploy, manage, and innovate with AI in IoT technologies. By facilitating

continuous learning opportunities, governments contribute to the adaptability and

resilience of the workforce in the face of technological advancements.

Key Market Challenges

Lack of Unified Standards and Interoperability

A significant challenge facing the global AI in IoT market is the absence of unified

standards and interoperability across the diverse landscape of connected devices and

AI applications. The Internet of Things (IoT) ecosystem encompasses a myriad of

devices, sensors, and platforms, each developed by different manufacturers and

operating on disparate communication protocols. This heterogeneity poses a substantial

obstacle to the seamless integration of artificial intelligence (AI) technologies, hindering

the realization of a cohesive and interoperable IoT environment.

The lack of standardized communication protocols and frameworks results in siloed IoT

deployments, where devices from different vendors struggle to communicate effectively

with one another. This challenge becomes particularly pronounced when AI algorithms

are introduced into the equation, as they often require access to data from multiple

sources to derive meaningful insights. Without standardized interfaces and protocols,

the potential for collaborative and integrated AI applications across various IoT devices

is severely limited.
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Governments, industry consortiums, and standards organizations play a pivotal role in

addressing this challenge. Efforts must be directed towards the development and

adoption of universal standards that facilitate interoperability between different IoT

devices and platforms. Establishing a common ground for communication protocols

ensures that AI algorithms can seamlessly interact with a variety of sensors, actuators,

and smart devices, unlocking the full potential of AI in the IoT ecosystem.

The lack of interoperability can impede the scalability of AI in IoT solutions. As the

number of connected devices continues to grow exponentially, it becomes imperative to

have standardized frameworks that enable easy integration and scalability.

Governments can incentivize the adoption of open standards through policies that

encourage industry collaboration, research funding, and the development of certification

programs to ensure compliance.

Data Security and Privacy in AI-Driven IoT Deployments

Another critical challenge confronting the global AI in IoT market is the paramount

concern surrounding data security and privacy. The convergence of artificial intelligence

and the Internet of Things introduces a multitude of complexities in safeguarding the

vast amounts of data generated by interconnected devices. As AI algorithms

increasingly rely on this data to make informed decisions and provide valuable insights,

ensuring the security and privacy of this information becomes a paramount challenge

that requires comprehensive solutions.

One of the primary concerns is the vulnerability of IoT devices to cyberattacks.

Malicious actors may exploit security weaknesses in these devices to gain unauthorized

access, compromise data integrity, or launch attacks on other components of the

interconnected system. The integration of AI algorithms introduces an additional layer of

complexity, as these algorithms heavily depend on data accuracy and integrity for

optimal performance.

Addressing data security challenges involves the implementation of robust encryption

mechanisms, secure communication protocols, and continuous monitoring for potential

anomalies. Governments play a crucial role in formulating and enforcing policies that

mandate stringent security standards for IoT devices and the AI algorithms running on

them. These policies should encompass the entire data lifecycle, from collection and

transmission to storage and processing, ensuring end-to-end security.
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Privacy concerns also loom large in the AI-driven IoT landscape. The vast amounts of

data collected by IoT devices, coupled with the analytical power of AI, raise questions

about individual privacy rights and consent. Governments must develop policies that

strike a delicate balance between encouraging innovation and protecting the privacy of

individuals. This involves defining clear guidelines for data ownership, consent

mechanisms, and the responsible use of personal information in AI applications.

Key Market Trends

Advancements in AI Algorithms and Machine Learning Techniques

Advancements in AI algorithms and machine learning techniques are driving innovation

and adoption in the global AI in IoT market. Researchers and developers are continually

refining and optimizing AI models to handle IoT data more efficiently, improve prediction

accuracy, and support a wider range of IoT use cases. Deep learning algorithms,

reinforcement learning, federated learning, and transfer learning are among the

techniques being leveraged to extract actionable insights from IoT data streams, detect

anomalies, predict future events, and optimize system performance in real-time IoT

environments.

Segmental Insights

Technology Insights

The Machine Learning segment held the largest Market share in 2023. ML algorithms

are versatile and applicable to a wide range of use cases within the Internet of Things

(IoT). They can be employed for various tasks such as predictive maintenance, anomaly

detection, classification, and regression analysis, making them suitable for diverse IoT

applications.

ML excels in analyzing and interpreting large volumes of data generated by IoT devices.

In the context of IoT, where enormous datasets are collected from sensors, devices,

and systems, ML algorithms can derive meaningful insights, patterns, and trends,

contributing to informed decision-making.

ML models are adaptable and can learn from new data over time. In dynamic IoT

environments, where conditions and data patterns may change, the ability of ML

algorithms to adapt without requiring explicit reprogramming is a significant advantage.
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ML reduces the need for explicit programming of rules or algorithms for specific tasks.

Instead, models can learn patterns and behaviors directly from data. This is particularly

beneficial in IoT, where the complexity and diversity of data may make it challenging to

formulate precise rules manually.

ML models can scale to handle large datasets and diverse IoT ecosystems. This

scalability is crucial as the number of connected devices continues to grow, requiring AI

solutions that can efficiently process and analyze data from a multitude of sources.

Key Market Players

Microsoft Corporation

Amazon.com, Inc.

Alphabet Inc.

Apple Inc.

IBM Corporation

Siemens AG

Samsung Electronics Co., Ltd.

Huawei Technologies Co., Ltd.

Intel Corporation

SAP SE

Report Scope:

In this report, the Global AI in IoT Market has been segmented into the following

categories, in addition to the industry trends which have also been detailed below:

AI in IoT Market, By Technology:
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Machine Learning

Deep Learning

Natural Language Processing

AI in IoT Market, By Industry Vertical:

BFSI

IT and Telecom

Retail and E-commerce

Manufacturing

Healthcare

Energy and Utilities

Transportation and Mobility

Others

AI in IoT Market, By Region:

North America

United States

Canada

Mexico

Europe

France

United Kingdom
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Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global AI in

IoT Market.

Available Customizations:

Global AI in IoT Market report with the given Market data, Tech Sci Research offers

customizations according to a company's specific needs. The following customization

options are available for the report:

Company Information

Detailed analy
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