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Introduction and Technology Overview 

This eBook explores the growing impact of edge AI and is designed for 

professionals and enthusiasts in AI, IoT, and technology innovation. Inside, are 

valuable insights, best practices, and real-world applications to help you better 

understand and implement AI-powered IoT solutions. Whether you're deepening 

your expertise or looking to spark innovation within your organization, this eBook 

provides the essential knowledge to help get you there.  

T H E  A D VA N TA G E S  O F  E D G E  A I  

Edge AI is revolutionizing IoT by bringing real-time decision-making and efficient 

data processing directly to edge devices. Unlike traditional cloud-based AI, which 

relies on centralized servers, edge AI processes data locally. This leads to fast 

response times, enhanced security, and reduced operational costs—critical factors 

in the success of modern IoT deployments. Edge AI has the potential to drive 

transformative innovations, reshaping industries and unlocking new opportunities 

for growth. 

W H Y  D O E S  I T  M AT T E R ?  

For IoT Vendors: As IoT adoption accelerates, understanding which use cases end 

users prioritize enables vendors to refine their offerings and stay competitive in the 

evolving market. 

For IoT Adopters: Many organizations see a return on investment (ROI) from IoT 

implementations within two years. Leveraging IoT solutions helps businesses 

streamline operations, enhance efficiency, reduce costs, and drive digital 

transformation. 

 

• Real-time processing & decision making: Edge AI minimizes latency by allowing 

devices to analyze and act on data instantly, making it ideal for applications like 

industrial automation, healthcare monitoring, and autonomous systems. 

• Enhanced privacy & security: Keeping data on-device reduces the risk of 

breaches and helps organizations comply with data protection regulations. 

• Reduced bandwidth & storage costs: Processing data locally decreases 

the need for constant cloud connectivity, saving on bandwidth and storage 

expenses. 

• Economic implications: The cost of computation varies by inference location. In 

the cloud, companies cover infrastructure expenses and often subsidize usage 

to attract users and monetize data. At the edge, consumers bear the costs 

through device purchases or app fees, making efficiency crucial for adoption. 

• Increased reliability: Edge AI helps ensure devices continue functioning even in 

low-connectivity environments, making it suitable for remote and mission-critical 

applications. 

• Energy efficiency: Optimized power management strategies, such as reducing 

active time and utilizing the best-fit compute elements, enable devices to 

operate efficiently over extended periods. 

• Customization & flexibility: Organizations can tailor edge AI models to suit 

specific application needs, improving operational effectiveness. 
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Examples of IoT Use Cases 

1. P R E D I C T I V E  M A I N T E N A N C E  I N  M A N U FA C T U R I N G  

AI-powered predictive maintenance helps businesses anticipate equipment failures 

before they occur, allowing for proactive maintenance that minimizes downtime, 

reduces costs, and extends equipment lifespan. With edge AI, autonomous systems 

can continuously monitor equipment, adapt to changing conditions, and optimize 

operations in real time—without human intervention. This boosts efficiency, reliability, 

and cost savings, making AI a critical tool for modern industrial and operational 

management. 

Manufacturers are integrating smart sensors and power meters across their facilities 

to monitor energy usage, leading to significant energy savings and reduced carbon 

emissions. In production lines, embedded AI sensors analyze equipment performance 

in real time, detecting anomalies and making automatic adjustments without relying 

on cloud processing. This proactive approach helps enhance efficiency, reduce 

operational costs, and improve reliability, allowing businesses to optimize resources 

while supporting sustainability efforts.

2 .  S M A R T  G R I D  &  E N E R G Y  M A N A G E M E N T

In the energy sector, AI-powered edge devices optimize energy distribution by 

using intelligent algorithms to monitor and manage grid efficiency in real time. 

These systems track energy supply and demand, enabling precise adjustments 

that help minimize waste and enhance overall performance. As businesses adopt 

sustainability initiatives and respond to rising electricity costs, this technology is 

gaining momentum. Among smart operations, this sector is expected to see the 

highest investment growth. 

AI-equipped edge devices analyze historical data, weather patterns, and energy 

health metrics in real time to detect anomalies and optimize energy flow, reducing 

waste and improving reliability. Previously, gaining these insights required extensive 

human effort and time, but AI enables instant processing. The data is then transmitted 

to utility companies, allowing for well-informed decisions in energy generation and 

distribution. This leads to a more cost-effective, sustainable infrastructure with a 

continuous energy supply and improved resource management. Large-scale energy 

monitoring deployments have demonstrated an average cost reduction of *8.1%, 

highlighting the financial and operational benefits of AI-driven grid optimization. (*IoT 

Analytics blog) 

https://iot-analytics.com/top-10-iot-use-cases/
https://iot-analytics.com/top-10-iot-use-cases/
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3 .  A U T O N O M O U S  D R O N E S  F O R  I N S P E C T I O N  

AI-powered drones are revolutionizing infrastructure inspections by performing 

tasks that are difficult or impossible for humans. With advances in edge AI, these 

drones process data locally, enabling fully autonomous and energy-efficient 

operations. For example, a drone can inspect kilometers of power lines over 

challenging terrain in minutes, whereas human inspections could take months. As 

AI technology advances, the adoption of self-sufficient drones across industries 

continues to grow. 

Businesses are testing drones for package and food deliveries, as well as 

agricultural monitoring, power line inspections, fire damage assessments, and 

more. The commercial sector is experiencing growing demand for fully autonomous 

drones capable of handling complex tasks across industries such as logistics, 

agriculture, environmental protection, and security. 



4 .  A S S E T  T R A C K I N G  &  FA C I L I T Y  M A N A G E M E N T  

AI enhances asset tracking by monitoring location, conditions, and usage pa�erns, 

leading to improved management e�ciency. Organizations are increasingly 

adopting on-site facility track-and-trace solutions to help streamline operations. In 

the wholesale and retail sector, 56% of companies testing or using this technology 

plan to increase their investment, with an anticipated 13% average growth. The 

healthcare industry is following closely, with 55% of companies expecting similar 

investment expansion. 

Supply chain firms are using edge AI to enhance asset tracking and logistics, 

improving e�ciency and reliability. A key performance indicator (KPI) impacted 

by on-site facility track-and-trace is on-time delivery, with major implementations 

increasing delivery rates by an average of *7.8%. This technology is especially 

valuable in wholesale, retail, and healthcare, where real-time inventory tracking 

ensures shipments are timely and operations run smoothly. Leveraging edge AI 

helps businesses streamline logistics, reduce delays, and improve overall supply 

chain performance. (*IoT Analytics blog) 

5 .  S M A R T  S U R V E I L L A N C E  S Y S T E M S

Deploying AI at the network edge enhances response times while reducing 

dependence on external servers, creating a more e�cient and reliable security 

infrastructure. Whether detecting suspicious activity in real time or analyzing stored 

data for future reference, edge AI is transforming security into an increasingly 

sophisticated and responsive system. This innovation in edge computing helps 

ensure that security systems remain e�ective, even in situations with low light or no 

internet connectivity. 

By embedding AI directly into cameras and security systems, homeowners gain 

improved control over their properties, experience fewer false alarms, and automate 

security responses. Security firms leverage real-time anomaly detection to o�er 

smarter, faster threat mitigation than ever before. In smart cities, AI-powered 

cameras operate 24/7, detecting anomalies such as fires or gunshots, helping to 

ensure safer and more e�cient urban living. 
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https://iot-analytics.com/top-10-iot-use-cases/


6 .  P R E C I S I O N  A G R I C U LT U R E

 Edge AI systems that use sensors and cameras to monitor soil conditions, weather, 

and crop growth, provide farmers with actionable insights for precise irrigation, 

fertilization, and pest control. Agritech firms deploy AI-driven drones equipped 

with high-resolution cameras and GPS to scan fields from about 10 meters above, 

capturing detailed images and videos. By analyzing this data, farmers can detect 

early signs of disease, assess soil health, and make data-driven decisions to 

improve yields, optimize resources, and promote sustainable farming. For example, 

drones equipped with lasers can eliminate weeds without the need for herbicides, 

reducing chemical use and environmental impact. 

AI and edge technologies have transformed precision farming, making it more 

efficient and cost-effective than ever. AI-driven solutions have cut fertilizer use 

by 20%, reduced water consumption by 30% through machine learning-based 

irrigation, and saved up to 50% of farm operation time by using computer vision for 

real-time monitoring. These advances help maximize productivity while minimizing 

environmental impact, paving the way for smarter, more sustainable agriculture. 

(*data from Red Hat blog)  
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https://www.redhat.com/en/blog/intelligent-edge-sustainable-agriculture-part-3
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7 .  H E A LT H C A R E  M O N I T O R I N G  &  R O B O T I C S  

Edge AI is revolutionizing diagnostics and treatment by enabling immediate, 

on-device analysis of patient data, reducing reliance on cloud processing and 

improving response times. Medical devices with edge AI capabilities provide 

real-time health monitoring, early disease detection, personalized treatment 

recommendations, and remote patient care. Meanwhile, the rapid adoption of 

smart wearable sensors, IoT, and AI-driven technologies is shifting healthcare 

from traditional hospital-based care to a personalized healthcare management 

system (HMS). 

Medtech startups are revolutionizing rehabilitation and patient care by integrating 

AI into exoskeletons and real-time movement tracking, allowing for continuous 

health monitoring and early detection of potential complications. Wearable 

devices equipped with AI, such as cardiac trackers and blood pressure sensors, 

continuously monitor vital signs and analyze data locally, facilitating the immediate 

detection of health issues and timely intervention. AI sensor fusion combines data 

from multiple sensors, unlocking new insights that were previously impossible, 

further advancing medical diagnostics and treatment. By leveraging edge AI for 

personalized, data-driven healthcare, the industry is enabling more responsive 

medical interventions, improving patient outcomes, and enhancing efficiency.   

8 .  S M A R T  R E TA I L  &  I N V E N T O R Y  M A N A G E M E N T  

In an industry where speed and efficiency are critical, retailers are increasingly 

adopting edge AI to maintain a competitive advantage. Companies have 

implemented real-time inventory management to address supply chain challenges 

and navigate periods of economic uncertainty. These smarter inventory solutions 

help prevent stockouts and overstocking for improved operational efficiency and 

resource allocation. 

Retailers are integrating smart shelves and facial recognition payment systems 

to help enhance efficiency and customer experience. These AI-powered 

technologies enable real-time data processing, allowing businesses to make 

faster, more informed decisions, while personalizing customer interactions. 

Whether managing inventory, accelerating checkout processes, or reducing 

losses due to theft or mismanagement, edge AI enables a more intelligent and 

responsive retail ecosystem. One of the most significant performance indicators 

influenced by real-time inventory management is return on equity (ROE) or return 

on capital employed (ROCE). On average, companies that fully deploy these 

AI-driven solutions see an *8.1% improvement in ROE/ROCE, highlighting the 

financial impact of real-time retail intelligence. (*IoT Analytics blog) 

https://iot-analytics.com/top-10-iot-use-cases/
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9 .  R E A L-T I M E  Q U A L I T Y  C O N T R O L  I N  P R O D U C T I O N

Edge AI-powered autonomous mobile robots (AMRs) enhance industrial operations 

by enabling real-time decision-making without relying on cloud connectivity. These 

robots are designed for diverse applications, offering flexible and efficient solutions 

that help drive productivity, optimize workflows, and streamline operations. By 

integrating advanced edge AI capabilities, AMRs help businesses improve efficiency, 

reduce downtime, and maintain a competitive advantage in the rapidly evolving 

manufacturing landscape.   

Factories are integrating edge AI to automate production lines, enhancing 

efficiency and safety in industrial operations. Across industries like automotive, 

logistics, consumer goods, and manufacturing, autonomous transport robots are 

revolutionizing workflows by moving loads efficiently without human intervention. 

Advanced robots, equipped with leading-edge safety systems and intelligent 

software, work seamlessly alongside humans and machines. In warehouses—a 

rapidly growing market—AI-powered robots perform tasks that are extremely 

difficult for humans, such as locating and transporting specific boxes for orders 

around the clock. This AI-driven automation is transforming industrial processes, 

helping to boost productivity and create safer working environments.    



1 1 .  S M A R T  T R A F F I C  &  T R A N S P O R TAT I O N  M A N A G E M E N T  

Description: Smart cameras, sensors, and edge AI are revolutionizing tra�c 

management, making transportation more e�cient, responsive, and reliable. In 

such a critical infrastructure, maximum reliability is essential, and edge devices 

are particularly well-suited for managing tra�c systems. They provide real-time 

monitoring, timely alerts, and advanced management capabilities, helping to 

ensure cities can respond proactively to congestion and other challenges.  

 

Example: Edge AI enhances urban mobility by analyzing road conditions in 

real time, allowing for optimized tra�c flow, dynamic tra�c light adjustments, 

and instant responses to accidents or congestion. It also improves public 

transportation e�ciency by adjusting schedules based on passenger demand, 

reducing overcrowding and enhancing commuter experiences. By integrating 

AI into tra�c management, cities can create more responsive and e�cient 

transportation systems, enhancing mobility and reducing urban congestion. 

1 0 .  R E A L- T I M E  Q U A L I T Y  C O N T R O L  I N  P R O D U C T I O N  

AI-powered inspection systems enhance manufacturing quality and minimize 

waste by utilizing edge AI-enabled cameras. These systems monitor critical 

production factors such as temperature, humidity, and pressure in real time. By 

detecting deviations instantly, manufacturers can make swift corrections, helping 

to prevent defects and ensure product consistency.  

 

In every industry imaginable, edge AI is transforming defect detection. IoT solutions 

are seamlessly integrated into both new and legacy equipment, with machine 

learning analyzing data to predict potential issues before they occur. Quality control 

remains the key performance indicator (KPI) most impacted by this approach. 

On average, large-scale implementations of AI-driven quality management help 

improve product quality by *4.6%. (*IoT Analytics blog) 
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1 2 .  E N V I R O N M E N TA L  M O N I T O R I N G  

AI plays a crucial role in detecting and predicting environmental changes, making 

real-time tracking essential for effective monitoring. Edge AI enhances this 

capability by processing data locally on devices rather than relying on centralized 

datacenters. This approach helps reduce latency, enhance privacy, and enable 

immediate decision making, making it particularly valuable for environmental 

applications where rapid responses are critical. 

Climate monitoring agencies use AI-enabled sensors to track air quality, water 

pollution, and wildlife behavior, helping to ensure timely action. Edge AI is essential 

for real-time air quality monitoring, processing data directly in disaster areas 

for faster, more effective responses than ever. A prime example is AI-powered 

drones equipped with cameras that detect fires in remote mountain regions—fully 

autonomous, intelligent, and capable of performing tasks beyond human reach. 

By providing immediate, actionable insights, edge AI helps communities reduce 

exposure to hazardous conditions, safeguarding both public health and the 

environment.  
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This intelligent automation not only enhances everyday living but also promotes 

sustainability and can reduce utility costs. 

1 4 .  F L E E T  M A N A G E M E N T  &  V E H I C L E  D I A G N O S T I C S  

Edge AI enhances vehicle diagnostics by analyzing driver behavior, fuel 

consumption, and overall vehicle health in real time. By continuously processing 

engine metrics, sensor outputs, communication signals, and other telemetry, IoT 

sensors can detect anomalies long before they escalate into critical issues. This 

early detection leads to faster, more precise diagnostics, helping to significantly 

reduce downtime and improve vehicle reliability.

Fleet operators leverage AI-powered tracking to enhance efficiency. AI-driven 

systems can correlate sensor fluctuations with early signs of brake wear or battery 

degradation, proactively flagging potential failures before they impact performance. 

This predictive approach allows technicians to intervene early to prevent costly 

repairs and minimize disruptions. For commercial fleets, improved vehicle uptime 

leads to increased revenue, reduced maintenance costs, and improved operational 

efficiency. By integrating real-time traffic data, vehicles can be rerouted to less 

congested routes, reducing engine stress and further optimizing performance. 

1 3 .  S M A R T  H O M E  &  B U I L D I N G  A U T O M AT I O N  

Edge AI plays a crucial role in home and building automation by processing 

data locally on sensors and controllers, allowing for rapid decision-making and 

responsiveness. By adapting to changing conditions instantly, edge AI helps ensure 

a more efficient, secure, and seamless smart home experience. AI enhances energy 

efficiency, security, and automation in smart homes by enabling real-time, intelligent 

control of various systems, including lighting, climate control, and security. 

Smart home devices equipped with edge AI process data locally, enhancing 

privacy, personalization, and efficiency without relying on cloud-based processing. 

Voice-controlled appliances and video doorbells, for instance, operate seamlessly 

while keeping user data secure. A smart fridge can track food consumption and 

expiry dates, sending timely alerts to help manage grocery buying more effectively. 

Another key advantage of edge AI in home automation is energy management.  By 

analyzing sensor data and applying AI-driven optimizations, systems like heating, 

cooling, lighting, and appliances can automatically adjust based on real-time 

weather conditions and energy prices.

For example, an edge AI-enabled thermostat can learn user preferences and daily 

routines, fine-tuning temperature settings to maintain comfort while maximizing 

energy efficiency.  

1 0



1 5 .  W I L D L I F E  C O N S E R VAT I O N  

AI-powered edge devices are revolutionizing wildlife conservation by enabling 

real-time monitoring and data analysis in remote and challenging environments. 

These systems use intelligent algorithms to track animal movements, monitor 

habitats, and detect poaching activities, providing conservationists with critical 

insights to protect endangered species and preserve biodiversity. By processing 

data locally, edge AI helps minimize latency and ensure timely responses, even in 

areas with limited connectivity. 

Conservationists are increasingly using autonomous, AI-equipped camera 

traps and drones to monitor wildlife and their habitats. These intelligent devices 

can identify individual animals, track movements, detect migrations, and flag 

unusual behavior—such as signs of poaching—all in real time. In remote or 

bandwidth-limited environments where cloud connectivity is either impractical 

or prohibitively expensive, edge AI becomes essential. It enables real-time, 

on-device analysis at scale, making it possible for drones to autonomously patrol 

vast areas, process high-resolution imagery, and trigger alerts without relying on 

cloud infrastructure. This capability allows conservationists to respond faster than 

ever, allocate resources more effectively, and drive large-scale, data-informed 

interventions to help protect endangered species and preserve ecosystems. 

1 1



Empowering Developers with

Scalable Edge AI Platforms 

For developers building edge AI solutions, success depends on a platform that 

seamlessly integrates multiple compute elements for optimal performance and 

efficiency. Pre-integrated, scalable Arm platforms, such as the Arm Corstone-320 

Reference design and the Arm Cortex-A320 CPU and Arm Ethos-U85 NPU, provide 

a ready-to-use foundation, enabling you to focus on innovation rather than system 

integration.  

H O W  A R M  S U P P O R T S  Y O U R  D E V E L O P M E N T

The Arm IoT platform delivers end-to-end solutions for every IoT use case, 

combining seamless integration, performance, energy efficiency, and scalability. 

Developers benefit from a comprehensive suite of tools, resources, and support 

to build high-performance embedded and microcontroller-based systems across 

IoT, automotive, and industrial applications—accelerating development and driving 

innovation.  

Seamless integration: The Arm ecosystem streamlines IoT development with 

pre-validated, out-of-the-box solutions, helping to simplify integration and reduce 

time to market.  

At the heart of this ecosystem, Arm Corstone-320 enables the rapid design and 

deployment of secure, AI-capable IoT devices. It integrates high-performance 

components including the Arm Cortex-M85 CPU, Arm Ethos-U85 NPU (with 

support for CNNs and transformer networks), Arm Mali-C55 ISP, and Arm DMA-350, 

delivering the compute needed for advanced edge intelligence. 

Designed to reduce complexity for both ASIC designers and software developers, 

Corstone-320 includes a complete set of tools—firmware, drivers, middleware, 

cloud integrations, ML models, and a reference subsystem (SSE-320)—to help 

fast-track development. 

With the highest-performance Arm Cortex-M processor and a third-generation 

NPU, Corstone-320 is the ideal foundation for building powerful, efficient IoT 

solutions at scale.  

1 2

https://www.arm.com/products/development-tools/embedded-and-software
https://www.arm.com/products/development-tools
https://www.arm.com/products/silicon-ip-subsystems/corstone-320
https://www.arm.com/products/silicon-ip-cpu/cortex-m/cortex-m85
https://www.arm.com/products/silicon-ip-cpu/ethos/ethos-u85
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Arm IoT Reference Design Platform 

IoT Reference Design Platform reduces design complexity and speed 

time-to-market with pre-integrated, pre-verified IP, supporting ecosystem so�ware 

and tools and Arm prototyping platforms. 

Optimized performance: The platform is built with the right compute elements 

to meet the specific demands of your workload. The Arm Cortex-M and Cortex-A 

processors provide scalable performance for both simple and complex tasks, 

helping to ensure e�cient operation across a wide range of IoT devices. For AI and 

ML workloads, Arm Ethos NPUs bring dedicated neural processing capabilities, 

enabling fast, e�cient on-device inference—perfect for applications that require 

real-time intelligence at the edge.  

Energy efficiency:  Arm technology is engineered to reduce power consumption 

while maximizing AI capabilities. The platform supports low-power modes and 

energy-e�cient processors, such as the Cortex-M4, the Cortex-M55, and the 

Cortex-M85, which are ideal for ba�ery-operated devices and applications requiring 

extended ba�ery life. 

Scalability: Arm solutions are built to evolve with market needs. The platform 

supports a wide range of devices, from simple sensors to complex gateways, and 

o�ers scalability through its flexible architecture. This helps ensure that your IoT

solutions can grow and adapt as your business and market demands change.

P O W E R I N G  T H E  N E X T  E R A  O F  I N T E L L I G E N T  E D G E  

Edge AI is transforming IoT by bringing intelligent, real-time data processing 

closer to where it ma�ers most. With scalable, power-e�cient Arm 

technology—anchored by the industry’s first Armv9 Edge AI Platform —developers 

can create high-performance AI solutions that meet evolving demands, while 

staying cost-e�ective. 

This platform marks more than just an incremental advancement; it represents a 

fundamental shi� in the way we approach AI at the edge. With the ability to run 

optimized large and small language models (LLMs and SLMs), it enables a new 

class of agent-based AI applications, unlocking entirely new use cases across 

industrial, healthcare, smart cities, and beyond. 

As intelligence increasingly moves toward the edge, the unique combination 

of Arm architectural innovation, advanced AI capabilities, and robust so�ware 

support positions it as a catalyst for the next wave of IoT innovation. The future of 

AI is distributed—and it’s already on Arm.  

https://www.arm.com/products/silicon-ip-cpu?families=cortex-m&showall=true
https://www.arm.com/product-filter?families=cortex-a&showall=true
https://newsroom.arm.com/news/armv9-edge-ai-platform



	page13
	pg8
	Pages



