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Emerging
Technologies in loT




Understanding Al, Machine Learning
and Edge Computing

The Internet of Things (loT) has moved beyond simple connectivity. Today, its evolution is fueled
by the convergence of Artificial Intelligence (Al), Machine Learning (ML), and Edge Computing,
which are all technologies that transform loT from passive data collection into active, intelligent
decision-making. Together, Al and ML enable IoT systems to detect patterns, predict outcomes,
and adapt in real time, while edge computing ensures that this intelligence happens faster, closer
to where data is created.

For businesses, this convergence is more than technical progress, it's a strategic shift. From
predictive maintenance in factories to smarter healthcare monitoring, autonomous vehicles, and
sustainable energy management, Al, ML, and Edge Computing are powering scalable, secure, and
resilient 10T solutions.

The result is greater efficiency, new revenue opportunities, and the foundation for continuous
innovation in a connected world.
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Artificial Intelligence and
Machine Learning

The convergence of Artificial Intelligence and Machine Learning with 10T, known as AloT, is no
longer a theoretical concept, but a driver of measurable business outcomes. By embedding
intelligence directly into connected systems, enterprises can transform vast streams of loT data
into real-time insights that optimize operations, reduce risk, and unlock new revenue opportunities.

Al and ML in IoT is fast becoming a cornerstone of digital transformation strategies.

Benefits of Al and Machine Learning in loT

1. Predictive Maintenance and Operational Efficiency

One of the most immediate benefits of AloT is its ability to anticipate
problems before they happen. By analyzing sensor data in real time, Al can
predict when machinery is likely to fail and recommend preventive action.
Analyses of predictive maintenance programs typically show 30-50%
reductions in machine downtime and 20-40% longer asset life.!

2. Smarter, Data-Driven Decisions

loT devices generate enormous amounts of data, but Al makes sense of it. Instead of static
dashboards, organizations can rely on dynamic, automated decision-making. For example,
Al algorithms can analyze traffic flow data from city sensors and automatically adjust
traffic signals to reduce congestion. In manufacturing, Al-driven loT systems can optimize
production schedules in real time, balancing workloads across machines and suppliers.

3. Energy Optimization and Sustainability

Energy efficiency is another compelling area where AloT delivers value. Smart buildings

can use Al to monitor occupancy patterns, weather conditions, and real-time energy prices,
automatically adjusting lighting, heating, and cooling. Industry case studies report anywhere
from 10%-20% energy savings. For example, Johnson Controls achieved a 27.9% energy
savings at Microsoft’s Beijing campus after Al-driven optimization.? Scale this to a city, and
AIOT can be a serious driver of sustainability.

4. Personalized Customer Experiences

For consumer-facing industries, AloT enables hyper-personalization. Wearable devices,
connected cars, and smart home systems can adapt to individual user behaviors. A smart
thermostat doesn't just track temperatures, it learns your routine, adjusting automatically for
comfort and cost savings. Retailers can even combine Al and loT to deliver tailored in-store
experiences, such as personalized promotions triggered by customer movement patterns.
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Industry Applications for Al and ML in loT

Industry

Application

Operational
Benefits

Sustainability
Benefits

Customer / User
Benefits

Manufacturing

Predictive

Reduced

Less waste, lower

Safer, more

maintenance, downtime, higher | energy use efficient working
computer-vision | yield, optimized environments,
quality control, supply chains faster delivery
digital twins

Healthcare Remote patient Improved care Optimized Personalized
monitoring, delivery, reduced | resource treatment, better
Al-powered readmissions use, fewer patient outcomes
diagnostics, unnecessary
hospital asset visits
tracking

Logistics Dynamic routing, | Lower fuel costs, | Reduced CO, Faster deliveries,
fleet monitoring, | fewer delays, emissions, improved
cold-chain better utilization | minimized reliability
optimization spoilage

Smart Cities Al-optimized Better service Energy-efficient Enhanced citizen
traffic, smart delivery, proactive | grids, lower experience, safer
utilities, public infrastructure congestion communities
safety analytics | management

Smart Buildings | Al-driven Lower OPEX, Significant energy | Improved comfort
HVAC and fewer equipment | savings, lower and workplace
lighting control, | failures carbon footprint | productivity
occupancy
analytics

Mobility Autonomous Greater safety, Reduced fuel Safer, more
driving, ADAS, reduced consumption, personalized
real-time V2X accidents, lower emissions | mobility
analytics efficient routing experiences
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The Challenges of Al and ML in loT

While the opportunities are exciting, adopting Al and ML in loT comes with hurdles that businesses
must address to capture real value. Some of the most pressing include:

Latency and Real-Time Processing: Al/ML models often require real-time data streams,
but delays in connectivity or backhaul can reduce their effectiveness, particularly in mission-
critical use cases like autonomous vehicles or remote healthcare.

Data Quality and Integrity: Poor or incomplete datasets lead to inaccurate predictions and
unreliable insights. For 10T, ensuring constant, high-quality data flow across devices and
regions is critical to training and running ML models effectively.

Scalability Across Borders: 0T systems must operate seamlessly across geographies. But
roaming restrictions, fragmented infrastructure, and inconsistent connectivity can disrupt Al/
ML workloads and limit scale.

Security and Compliance: Al/ML workloads often involve sensitive data such as health
records, industrial IP, or financial transactions. Without strong security and compliance
safeguards, these systems are vulnerable to breaches or even data poisoning attacks.

Integration Complexity: Bringing Al/ML into loT requires coordination across devices,
networks, and platforms. Without a unified approach, deployments risk being siloed, hard to
scale, and difficult to manage.

What does this mean? The full potential of Al/ML in loT can only be realized when challenges
around latency, data integrity, global scalability, and security are addressed, all areas where
connectivity plays a pivotal role.
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Edge Computing and loT

As loT ecosystems grow, the sheer volume of data being generated makes it impractical to route
everything through centralized cloud servers. Enter Edge Computing, a distributed computing model
that processes data closer to where it is created. By bringing computation to the network’s edge,
businesses can reduce latency, improve reliability, and strengthen compliance while cutting down
on bandwidth costs.

For applications such as autonomous vehicles, industrial robotics, or healthcare monitoring, milliseconds
matter. Edge Computing ensures that loT systems can act in real time while keeping sensitive data local,
enabling enterprises to scale intelligently without sacrificing performance or security.

EDGE COMPUTING

EMERGING TECHNOLOGIES IN 10T | 6



B e n eﬂts Of Ed g e A distributed edge computing

i ) architecture evaluated in dense
Com pu‘“ ng IN |OT loT networks achieved 19%
higher energy efficiency, 54%

. ] . better resource utilization, and
Real-Time Responsiveness: Processing data at the

edge minimizes latency, enabling split-second decision-
making. In autonomous driving, for example, even a
100-millisecond delay can be the difference between
safety and collision. In V2X safety use cases, strict
latency goals are set, around 20ms for pre-crash
sensors, and <100ms for awareness messages. This
makes local processing a critical component of connectivity.

86% improved latency efficiency,
while reducing network
congestion by 92%, compared
to traditional centralized loT
models.?

]Enhanced Reliability: With edge nodes processing critical tasks locally, loT systems can continue
to function even when connectivity to the cloud is disrupted. This is essential for mission-critical
environments such as manufacturing plants or remote oil rigs.

Improved Data Privacy and Compliance: Edge Computing keeps sensitive information, like
patient health data or industrial IP, closer to its source. This reduces exposure risk and also helps
enterprises comply with regional regulations such as GDPR and data sovereignty laws.

Bandwidth Optimization and Cost Reduction: By filtering, compressing, or aggregating data before
sending it to the cloud, edge systems drastically reduce backhaul costs. Only the most valuable
insights need to travel, keeping networks efficient while still unlocking analytics at scale.

The business case is equally strong. A 2025 study of user-side energy management using edge

computing reports up to 30% increase in renewable energy utilization and 25% reduction in
operating costs relative to centralized systems.

3 https://www.mdpi.com/1999-5903/17/1/37
“ https://www.nature.com/articles/s41598-025-07592-4
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Industry Applications for
Edge Computing in loT

Industry Application Operational Sustainability Customer / User
Benefits Benefits Benefits

Manufacturing Edge-based Faster production, | Lower waste, Safer, more
robotics control, |reduced optimized energy | responsive
local quality downtime use workplaces
inspection

Healthcare Local Al Immediate Efficient resource | Faster diagnoses,
diagnostics, decision support, |allocation better patient
bedside reliable care experiences
monitoring

Logistics Fleet analytics Reduced delays, | Fewer emissions | More accurate
at the edge, lower fuel costs | from optimized ETAs, reliable
local route routing deliveries
optimization

Smart Cities Edge-enabled Real-time Energy-efficient | Safer, smoother
traffic control, responses to traffic flows urban mobility
surveillance congestion or
analytics safety

Smart Buildings | On-site HVAC Lower OPEX, Significant Greater comfort
optimization, continuous reductions in and adaptability
occupancy-based | uptime energy use
controls

Mobility Autonomous Split-second Reduced fuel Safer, more
vehicle edge responsiveness, | consumption, reliable journeys
nodes, V2X fewer accidents | optimized flow

communication
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Challenges of Edge Computing in loT

Of course, despite its immense promise across industries, Edge Computing adoption is not without
hurdles. These include:

Fragmentation of Infrastructure: Edge deployments often involve diverse hardware
and software ecosystems, making standardization a challenge.

Scalability and Management: Orchestrating workloads across thousands of
distributed nodes is complex without a unified management layer.

Security Risks: More processing points mean more potential attack surfaces. Strong
authentication and segmentation are essential.

Integration with Cloud and Al/ML Workloads: Edge must seamlessly complement
cloud analytics and Al models, not operate in isolation.

To sum it up? Edge Computing delivers speed, reliability, and
compliance at scale, but only if supported by robust, flexible, and
secure connectivity.
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The floLIVE Fit: Empowering
Businesses to Benefit from the
Latest Technology Advancements

Al, ML, and Edge Computing promise transformative outcomes, but their success depends
on one critical factor: connectivity. Without secure, reliable, and low-latency networks, these
technologies cannot deliver their full potential. This is where floLIVE’s global, cloud-native
infrastructure steps in.

By combining a distributed core network, advanced connectivity management, and a security-first
design, floLIVE empowers enterprises to unlock the next era of intelligent loT.

1. Enabling Real-Time Al/ML Insights

Al and ML thrive on constant, high-quality data streams. floLIVE ensures that 10T devices stay
connected and deliver the datasets these models depend on.

+ Low-Latency Global Network: floLIVE's distributed core and global packet gateways (PGWSs)
minimize latency, which is essential for real-time Al/ML inference in areas like remote
healthcare or autonomous mobility.

+ Data Integrity at Scale: With uninterrupted, reliable connectivity, devices can stream high-
fidelity data without packet loss, improving model accuracy and trustworthiness.

* Predictive Capabilities: Always-on connectivity enables continuous monitoring, powering use
cases such as predictive maintenance, anomaly detection, and demand forecasting.

2. Powering Edge Computing at Scale

For Edge Computing to succeed, it requires a network designed for local processing without
sacrificing global reach. floLIVE's architecture is purpose-built for this balance.

* Local Breakout for Edge Analytics: By placing PGWs close to data sources, floLIVE reduces
backhaul delays, ensuring edge-based insights are delivered in real time.

» Privacy and Compliance by Design: Sensitive data can be processed locally, aligning with
regional regulations (such as GDPR) and supporting strategies that prioritize sovereignty
and security.

+ Optimized Bandwidth: By filtering and aggregating data before transmission, floLIVE reduces
cloud costs and makes edge+connectivity synergy a reality.
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3. Secure and Scalable Infrastructure for Al-Driven loT

As Al adoption accelerates, enterprises need connectivity that's not just reliable but also resilient
and secure.

* Own-Built Core & CMP: Unlike competitors that lease infrastructure, floLIVE owns its entire
stack, including core network plus Connectivity Management Platform (CMP). This provides
end-to-end control for critical Al-driven workloads.

* Dynamic Multi-IMSI & eSIM Profiles: Devices switch seamlessly between networks, keeping
Al/ML data feeds uninterrupted even across borders, which is vital for robotics, logistics, or
autonomous vehicles.

 Security by Design: floLIVE offers segmentation, private APNs, and a security-first approach to
protect Al/ML workloads from risks like data poisoning or cyberattacks.

4. Enabling Intelligent Applications Across Industries

floLIVE doesn't just enable connectivity, that's just the product. The solution fuels intelligent use
cases across every industry:

* Healthcare: Real-time patient monitoring and diagnostics at the edge, with low-latency
connectivity ensuring reliable care.

+ Smart Cities: Traffic systems, surveillance, and utilities running local ML optimizations with
floLIVE's distributed infrastructure.

* Manufacturing: Edge devices powered by floLIVE's resilient network enable predictive
maintenance, minimizing downtime and optimizing production.

* Mobility and Logistics: Global-local connectivity keeps fleets, vehicles, and supply chains
always connected for Al-based routing and monitoring.

5. Future-Proofing loT Deployments
floLIVE's vision is to make loT connectivity as scalable and flexible as cloud infrastructure.

* Cloud-like loT Infrastructure: Built for scale and agility, floLIVE enables enterprises to deploy
Al/ML-driven loT with the same flexibility they expect from cloud platforms.

+ Seamless Global Operations: No more fragmented connectivity, roaming restrictions, or
compliance headaches, just one unified network that supports continuous innovation.

In short, floLIVE acts as the connective tissue that unlocks the full potential of Al, ML, and Edge in
loT ecosystems, ensuring devices remain intelligent, responsive, secure, and globally scalable.
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floLIVE: Turning Emerging
Technologies Into Tangible
Business Outcomes

Al, Machine Learning, and Edge Computing are no longer emerging concepts, they are the driving
forces behind the next era of 10T. Together, they enable organizations to operate with greater
speed, intelligence, and efficiency while unlocking entirely new opportunities for growth. But

the reality is clear: none of these technologies can reach their full potential without the right
foundation of secure, reliable, and globally scalable connectivity.

That is where floLIVE makes the difference. By delivering a cloud-native, distributed, and security-
first loT connectivity platform, floLIVE empowers enterprises to take advantage of Al, ML, and
Edge at scale, no matter the industry, use case, or geography.

Take the Next Step
Are you ready to see how floLIVE can help your organization unlock the true potential of loT?

Contact us today to schedule a demo and discover how floLIVE can accelerate your Al, ML, and
Edge initiatives with secure, low-latency, and future-proof global connectivity.
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Q1: What is AloT?

A: The convergence of loT with Al/ML so devices and gateways can detect patterns, predict
outcomes, and act automatically (often at the edge).

Q2: Why run Al at the edge instead of the cloud?

A: To cut latency, keep sensitive data local, and reduce bandwidth, key for safety-critical or
privacy-sensitive workloads. Evidence shows distributed edge designs improve energy, resource
and latency efficiency vs. centralized models.®

Q3: How much can Al HVAC actually save?

A: Results vary by building and baseline, but documented cases show ~10-30%+ energy reduction;
e.g., 27.9% at Microsoft's Beijing campus with Johnson Controls OpenBlue.®

Q4: Is permanent roaming allowed everywhere?

A: No. Rules differ: Brazil restricts permanent roaming; India requires converting foreign M2M eSIM
profiles to a local TSP within 6 months; the EU generally permits it with conditions, and guidance is
evolving.” Multi-IMSI/eUICC approaches help you stay compliant.

Q5: How does floLIVE help with edge latency and data residency?

A: floLIVE uses distributed core and local breakout (PGW/UPF) to keep traffic in-country, reducing
round-trip times and aligning with data-sovereignty requirements. Learn more.

° https://www.mdpi.com/1999-5903/17/
¢ https://www.johnsoncontrols.com/media-center/news/press-releases/2022/08/11/microsoft-beijing-campus
7 https://www.cullen-international.com/news/2025/01/Brazil-applies-tougher-rules-for-loT-than-other-countries-in-the-Americas.html
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Let’'s connect

Get in touch to discuss how we can meet your

loT requirements. We're sure to surprise you.

N info@flolive.net
T +44 20 3637 9227
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