
The Physical AI 
Dossier

A selection of high-
impact use cases across 
seven major industries
GLOBAL AI & EMERGING MARKETS

Note: Artificial intelligence regulation is continuing to evolve across the world. The use cases presented in this deck are illustrative and are intended to support discussion of potential applications of physical artificial intelligence. Before deploying any artificial 
intelligence system, organizations should assess the regulatory requirements that may apply to their specific use case and implementation context and consider any corresponding safeguards that may need to be implemented.
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A new generation of AI systems can now perceive physical environments, reason about them, and take action within them. Physical AI is not a distant prospect; it is actively being deployed in 
factories, warehouses, utility networks, hospitals, farms, city streets, and homes. And the pace of adoption is accelerating.

This dossier features use cases across six major industries—Consumer; Energy, Resources & Industrials; Financial Services; Government & Public Services; Life Sciences & Health Care; and 
Technology, Media & Telecommunications—as well as a chapter of use cases that apply broadly across many industries.

For each industry, how Physical AI is being used, or may soon be used, to address operational challenges, improve safety and reliability, and create new sources of value is explored. The use cases 
span the range of Physical AI applications and form factors, including autonomous mobile robots (AMRs), drones, humanoid robots, autonomous vehicles, quadrupeds, and task-specific 
machines. 

At the frontier of this evolution are dark factories—highly autonomous operating environments where Physical AI enables systems to run continuously with minimal human presence under 
governed oversight—demonstrating that Physical AI is not a distant prospect, but an emerging operational reality.

Deploying Physical AI at scale is not simply a technology challenge. It requires reimagining how work gets done, how humans and machines collaborate, and how accountability is defined when 
autonomous systems act on an organization's behalf. The following pages address where Physical AI stands today, where it’s headed, and the governance principles that should guide its 
responsible deployment.

The goal is to help business and government leaders assess where Physical AI is most relevant to their organizations, understand what successful deployment actually requires, and build the 
strategic perspective to act with both ambition and discipline.
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Summary: The Technology, Media & Telecommunications Physical AI Dossier
For the industries that build and operate the digital infrastructure of the modern economy, Physical AI is both a 
product and an operational imperative

Technology, media, and telecommunications companies occupy a distinctive position in the Physical AI landscape: they are both its architects 
and its operators. TMT companies design and manufacture the chips, sensors, edge hardware, and network infrastructure on which Physical AI 
systems run. They also operate some of the most complex and consequential physical infrastructure in the modern economy (e.g., data centers, 
telecommunications networks, semiconductor fabrication facilities) that Physical AI can help manage more effectively. This dual role gives the 
sector an unusually comprehensive stake in the Physical AI transition.
On the infrastructure operations side, scale and complexity are the defining characteristics. A hyperscale data center manages thermal, power, 
and hardware conditions in real time across thousands of interdependent systems. A semiconductor fabrication facility maintains environmental 
tolerances measured in nanometers across hundreds of process steps. The common thread is that human labor and oversight alone cannot 
operate, monitor, and manage these environments at the speed and granularity that optimal performance requires.
TMT is also the sector most directly exposed to the energy implications of the AI era10. Data centers and network infrastructure already account for 
a significant and growing share of global electricity consumption, and that share may increase as AI workloads expand. Physical AI that can 
optimize energy use across these systems is not just operationally valuable; it is a material business and sustainability imperative.
The governance stakes in this sector are amplified by interdependency. TMT infrastructure is the foundation on which other sectors' digital 
operations run. Security vulnerabilities in AI-controlled physical systems, or reliability failures in AI-managed networks, do not stay contained 
within the TMT sector; they propagate outward. This makes the trustworthy AI dimensions of transparency, security, and reliability especially 
consequential for TMT companies, whose failures have a blast radius that extends far beyond their own operations.
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Network sensing, assurance and autonomous recovery (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

AI-supported reliability for national networks

ISSUE/OPPORTUNITY
Telecommunications networks are large, complex physical 
systems where localized faults can quickly cascade into 
widespread service disruption. Manual monitoring struggles to 
keep pace with the scale and velocity of telemetry data, resulting 
in delayed detection and prolonged outages, conditions made less 
tolerable by strict regulatory requirements and high customer 
expectations for uptime. Network operations centers receive 
thousands of alerts daily from distributed infrastructure spanning 
cell towers, fiber nodes, data centers, and customer premises 
equipment. Operators should distinguish genuine failures from 
routine fluctuations and trace root causes amid cascading alarms, 
where a single physical issue such as damaged fiber or a failing 
router can trigger hundreds of downstream alerts. Drone-based 
inspections are used to survey towers, antennas, and fiber routes, 
capturing visual and sensor data from hard-to-reach assets. 
Physical AI correlates this drone inspection data with network 
telemetry to identify incidents earlier, pinpoint root causes more 
clearly, and support faster resolution while keeping humans in 
control and ensuring regulatory compliance.

Telemetry-based fault 
detection

AI systems continuously monitor 
telemetry from physical network 
equipment to detect abnormal 
behavior indicating faults before 
they cause widespread service 
impact.

Severity and impact 
assessment

AI helps classify incidents based 
on scale and potential customer 
impact, enabling operators to 
prioritize responses to the most 
critical failures first.

Cross-network correlation

Signals from multiple network 
components are analyzed 
together to identify where issues 
originate, filtering out cascading 
alarms that merely reflect 
downstream effects.

Remediation recommendation

AI proposes corrective actions for 
operator review such as rerouting 
traffic, restarting equipment, or 
dispatching field technicians to 
specific locations.

Human-in-the-loop execution

Actions are validated and 
executed by operations teams, 
maintaining accountability and 
compliance with regulatory 
requirements for network 
changes.

Root-cause identification 
support

Likely causes are suggested based 
on observed network behavior and 
correlated with drone-based visual 
inspections of physical assets, 
accelerating diagnosis by 
highlighting probable failure points 
for targeted operator investigation.

Reduced outage duration
Earlier detection and diagnosis shorten incidents 
by enabling faster operator response and reducing 
time spent on manual root cause analysis.

Operational focus
Teams spend less time triaging alerts and 
correlating symptoms, as AI combines network 
telemetry with drone-based inspection data from 
physical assets, to help enable network engineers 
to focus on resolution rather than diagnosis.

Faster fault isolation
Operators can identify and localize issues more 
quickly, reducing mean time to repair and 
minimizing the duration of service outages when 
failures do occur.

SLA protection
Improved compliance can lower penalty risk by 
preventing service level agreement violations 
through proactive incident management and faster 
restoration.

DESCRIPTION
Machine learning and agentic AI systems analyze telemetry from 
network assets such as switches, routers, radio units, antennas, 
and fiber to detect faults, localize root causes, and assess 
severity. This is complemented by drone-based inspections that 
capture visual and sensor data from hard-to-reach infrastructure, 
with AI correlating physical observations and network signals to 
improve diagnosis. Human operators validate insights and execute 
remediation actions, ensuring control and compliance.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Lower field maintenance costs
Proactive maintenance can reduce emergency 
repair visits by preventing urgent failures, reducing 
overtime labor and expedited parts shipments.

Solution: Computer Vision
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The Physical AI Dossier | The Technology, Media & Telecommunications 

Robust and reliable
AI fault detection systems must distinguish genuine failures from routine fluctuations 
reliably. False positives waste operator attention, while false negatives allow faults to 
cascade into widespread outages. Reliable operation across a diverse set of network 
equipment, traffic patterns, and failure modes is essential.

Safe and secure
Telecommunications networks are critical national infrastructure, and AI systems that 
recommend traffic rerouting or equipment interventions are a high-value adversarial 
target. A compromised detection system could suppress genuine alerts or trigger 
unnecessary interventions, causing service disruption at scale. Security protections 
must reflect the critical infrastructure context and the public consequences of system 
compromise.

Responsible and accountable
All remediation actions require human validation and execution—maintaining 
accountability and regulatory compliance for network changes. This demands clear 
documentation of what the AI detected, what was recommended, who approved 
execution, and what outcome occurred, creating an audit trail supporting regulatory 
reporting, SLA dispute resolution, and post-incident investigation.

MANAGING RISK AND PROMOTING TRUST

Network sensing, assurance and autonomous recovery (2/2)
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AMR-enabled Physical AI for predictive quality control (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

Predictive maintenance insights for operators

ISSUE/OPPORTUNITY
Quality control today is largely reactive, identifying defects after 
materials, machine time, and labor have already been 
consumed—driving scrap, rework, delays, and margin erosion. 
The core limitation is the lack of real-time visibility into 
upstream indicators such as material variation, equipment 
drift, and environmental change. Physical AI addresses this by 
continuously analyzing patterns across materials, processes, 
equipment, and environment, with Autonomous Mobile Robots 
serving as mobile, in-line sensing and inspection platforms 
across the factory floor. Equipped with vision systems, sensors, 
and edge AI, AMRs capture high-frequency, in-process quality 
and equipment data that is fused with production and material 
telemetry, enabling closed-loop AI systems to predict quality 
risks early and stabilize production before defects occur.

Predictive analytics across supply chain 

AI systems continuously monitor material quality at intake, tracking 
variations and correlating them with downstream production 
outcomes to predict potential defects before materials enter 
production.

Real-time process optimization 

Machine learning models analyze equipment performance data, 
environmental conditions, and production parameters to detect early 
signs of process drift and automatically trigger corrective adjustments.

Automated robot reprogramming 

Based on predictive insights, AI systems autonomously adjust robot 
parameters, tooling settings, or process flows to compensate for 
predicted variations, eliminating manual intervention cycles.

Defect prevention and scrap reduction 

Predictive AI, supported by AMR-based 
in-line inspection, detects quality issues 
early in TMT manufacturing lines, to help 
prevent defects from spreading and 
reducing scrap, rework, and wasted 
materials.

Optimized production efficiency

Automated process adjustments may  
reduce production interruptions for manual 
corrections, maintaining continuous flow 
and maximizing throughput while supporting 
consistent quality standards.

Supply chain intelligence integration

End-to-end visibility helps enable 
manufacturers to provide feedback to 
suppliers about material quality trends, 
improving upstream quality and creating 
closed-loop optimization across the entire 
supply chain.

DESCRIPTION
Physical AI systems analyze trends across the end-to-end 
infrastructure value chain from component quality and 
deployment conditions to network and equipment performance 
manufacturing facilities, and to predict and prevent 
service-impacting issues before they occur. Autonomous 
Mobile Robots act as mobile inspection and sensing platforms 
within data centers, network operations environments, 
capturing high-frequency visual, environmental, and 
asset-health data, reason over in-process signals in real time, 
and trigger corrective actions before defects propagate 
downstream.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Edge + Robotics Autonomous mobile robots (AMRs)Solution:
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The Physical AI Dossier | The Technology, Media & Telecommunications 

Robust and reliable
Predictive quality systems must perform reliably across continuous production 
variability. A system that misses early drift indicators allows defects to propagate 
through downstream processes, while a system that generates excessive false alerts 
disrupts production unnecessarily. Both failure modes erode the operational trust on 
which closed-loop automation depends.

Responsible and accountable
If AI can autonomously adjust robot parameters and process flows, organizations must 
define clear governance boundaries specifying which adjustments can be made 
autonomously and which require human validation before execution. This helps prevent 
unreviewed AI decisions from affecting product quality at scale.

Transparent and explainable
To validate the model’s reasoning and detect drift, process engineers need to 
understand what upstream signals drove a quality risk prediction and what corrective 
adjustment was applied. Closed-loop systems that adjust processes without 
explainable reasoning make it difficult to identify systematic errors before they affect 
product quality or propagate downstream.

AMR-enabled Physical AI for predictive quality control (2/2)

MANAGING RISK AND PROMOTING TRUST
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Sustainable network operations (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

Energy-aware control of physical networks

ISSUE/OPPORTUNITY
Telecom networks consume significant energy, driving both 
operating costs and carbon exposure. Static energy 
management wastes power during periods of low demand, as 
cellular base stations, data centers, and network equipment 
often run at full capacity regardless of real-time traffic. 
Edge-deployed IoT sensors, vision-enabled monitoring 
systems, and wearable devices used by field technicians 
provide granular visibility into equipment utilization, 
environmental conditions, and on-site activity. Network 
operators face growing pressure to meet regulatory 
sustainability targets while controlling energy costs that 
represent a major share of operational spend. Physical AI 
leverages data from edge devices, IoT sensors, and 
vision-based systems to dynamically adjust network 
operations in real time, scaling power usage up or down 
based on actual demand patterns while maintaining service 
quality and regulatory compliance.

Edge-level physical arbitration

Physical AI resolves conflicts 
between competing objectives 
(energy, performance, safety) 
locally—e.g., deciding whether 
to throttle, sleep, or reroute 
power when conditions 
degrade.

Sensor-driven micro-actuation

Continuous feedback from 
temperature, vibration, and load 
sensors enables fine-grained 
physical adjustments (fan speeds, 
power draw, cooling flow) rather 
than coarse system-wide controls.

Physical degradation-aware 
control

AI adapts energy behavior 
based on equipment age, wear, 
and thermal stress, reducing 
long-term physical damage—
not just short-term energy use.

Human supervision

Operations remain controlled by 
network engineers who set 
policies, review AI 
recommendations, and maintain 
override authority to help enable 
service commitments are met.

Extended asset lifespan

Energy decisions informed by physical stress 
signals may reduce premature component 
failure across equipment fleets.

Reduced human intervention in physical 
tuning

Engineers shift from manual parameter 
tuning to policy-level oversight as AI handles 
continuous physical adjustments.

Reputational protection

Environmental risk is mitigated as operators 
demonstrate measurable progress on 
sustainability goals, protecting brand 
reputation among environmentally conscious 
customers and stakeholders.

Scalable cross-site consistency

The same physical control logic can apply 
across factories, networks, data centers, or 
plants despite different layouts and 
equipment mixes.

DESCRIPTION
Physical AI systems sense real-time conditions across 
distributed physical assets- radios, power units, cooling 
systems, and edge equipment and autonomously adjust their 
operating states at the edge. Decisions are executed locally 
within safety bounds, enabling energy-efficient operation of 
large-scale physical networks without compromising 
reliability.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Solution: Computer Vision
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The Physical AI Dossier | The Technology, Media & Telecommunications 

Robust and reliable
Physical AI that autonomously adjusts power states, cooling flows, and operating 
parameters across distributed network infrastructure must perform reliably under all 
conditions—including equipment aging, unexpected load spikes, and sensor 
degradation. Incorrect energy adjustments can compromise service quality or 
accelerate physical wear on the very assets the system is designed to protect.

Responsible and accountable
Network engineers theoretically retain policy-setting and override authority; however, 
as AI handles increasing volumes of continuous adjustments, the practical ability to 
review individual decisions is diminished. Organizations must define clear boundaries 
between autonomous edge actions and decisions requiring engineer review, 
maintaining clear audit trails to support accountability when service or equipment 
outcomes are disputed.

Transparent and explainable
Network engineers setting energy policies need to understand how Physical AI balances 
competing objectives—energy efficiency, service quality, and equipment protection—
and why specific adjustments were made. Without this visibility, engineers cannot 
calibrate policies effectively, identify misconfigured optimization objectives, or 
maintain true oversight of systems making continuous physical changes.

Sustainable network operations (2/2)

MANAGING RISK AND PROMOTING TRUST
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Data center operations (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

Anticipatory control of data-center environments

ISSUE/OPPORTUNITY
In the TMT sector, data centers are complex physical systems 
where localized issues can quickly cascade across compute, 
power, and cooling infrastructure. Traditional planning and 
monitoring struggle to capture the dynamic interplay between 
workload intensity, thermal behavior, and hardware aging, 
often reacting only after hotspots, performance degradation, 
or failures impact service availability. Static thresholds 
frequently miss early stress signals as servers age, cooling 
systems lag demand, and power components experience 
uneven loads. Data center digital twins overlay facilities 
design, power and cooling systems, and network architecture 
to simulate “what-if” scenarios, enabling operators to 
anticipate thermal, capacity, and performance impacts of 
build-out or configuration changes before making physical 
interventions. Physical AI enables a shift to predictive, 
infrastructure-aware operations by continuously analyzing 
physical signals to anticipate risk earlier. This helps enable 
operators to proactively migrate workloads, rebalance 
thermal loads, or schedule targeted maintenance—under 
strict governance models that keep humans in control—
improving resilience, uptime, and energy efficiency at scale.

Thermal and stress prediction
AI models forecast temperature 
and load conditions that increase 
failure risk by analyzing patterns in 
cooling system performance, 
compute workload distribution, 
and environmental factors that 
create thermal stress on physical 
infrastructure.

Maintenance coordination 
support
AI assists in aligning physical 
interventions with operational 
constraints, helping planners 
schedule hardware replacement, 
cooling system maintenance, and 
infrastructure upgrades during 
periods that minimize business 
impact.

Hardware degradation forecasting
Signals from physical components are 
used to anticipate end-of-life events, 
identifying at-risk servers, storage 
devices, and network equipment. AI 
assists operators rather than acting 
autonomously, providing 
recommendations and analysis while 
humans retain authority over all actions 
that could affect availability, 
performance, or risk exposure.

Guardrailed decision support
AI assists operators rather than 
acting autonomously.

Human escalation pathways
Important decisions remain with data-
center operators, to help ensure that 
knowledge and accountability stay with 
qualified personnel who understand 
business context and can assess trade-
offs that AI systems cannot fully 
evaluate.

Scenario evaluation
Potential actions are evaluated for risk 
and impact before execution, modeling 
the consequences of workload shifts, 
maintenance windows, or equipment 
changes to not create new problems 
while addressing identified risks.

Reduced unplanned outages

Higher availability through earlier 
identification and proactive intervention 
before hardware failures or thermal events 
may force emergency shutdowns or trigger 
cascading failures across interconnected 
infrastructure.

Asset longevity

Improved lifecycle management by 
reducing exposure to stress conditions that 
accelerate hardware degradation, 
extending useful equipment life and 
reducing premature replacement costs.

Operational resilience

Better preparedness for incidents through 
predictive analysis that helps enable 
advance planning, resource staging, and 
coordinated response strategies rather 
than reactive crisis management when 
failures occur.

DESCRIPTION
Physical AI systems may forecast hardware degradation and 
thermal stress in data centers and coordinate maintenance 
actions with workload migration to reduce failure risk.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Edge + Robotics Solution: Digital Twin + Simulation
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Robust and reliable
Physical AI that forecasts hardware degradation and thermal stress must perform 
reliably across the dynamic interplay of workload intensity, cooling behavior, and 
equipment aging. A system that misses early stress signals may allow conditions to 
develop until failures force emergency shutdowns, negating the predictive value that 
justified deployment.

Safe and secure
Data centers are critical infrastructure whose AI-assisted operations span compute, 
power, and cooling systems—a broad attack surface where compromised control logic 
could trigger cascading failures. Manipulated thermal predictions or maintenance 
scheduling could cause outages affecting dependent services. Security protections 
must match the operational criticality and customer service obligations of these 
facilities.

Responsible and accountable
Humans retain control of all consequential actions—workload migrations, 
maintenance scheduling, and infrastructure changes—with AI providing 
recommendations for operator review. However, this human-in-the-loop approach 
must be adhered to in practice. Consistent documentation of AI recommendations, 
human decisions, and outcomes is essential when service disruptions or equipment 
failures require investigation.

Data center operations (2/2)

MANAGING RISK AND PROMOTING TRUST
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Semiconductor manufacturing orchestration (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

Fleet-level coordination of fab robots

ISSUE/OPPORTUNITY
Semiconductor fabrication facilities operate with hundreds of robots 
performing important tasks, yet traditional systems assign each robot 
to fixed functions regardless of real-time production needs. Transport 
robots move wafers between processing stations, inspection robots 
check for defects, and handling robots load and unload equipment, 
each following predetermined routes and schedules. When production 
priorities shift or equipment becomes available ahead of schedule, 
fixed robot assignments create bottlenecks as idle robots in one area 
cannot assist with backlogs elsewhere. Facilities purchase additional 
robots to help enable sufficient capacity for peak demands in each 
function, driving capital costs higher than necessary if robots could be 
reassigned dynamically. Quality requirements demand strict 
contamination control and precise handling, constraining how robots 
can be redeployed without risking yield loss. In downstream test/pack 
areas, throughput can fluctuate with shift coverage and attendance, 
creating avoidable output dips even when equipment capacity exists. 
Robots and humans work side-by-side at 50/50 ratios during training 
phases. Humans teach procedures during day shifts; robots maintain 
operations independently during night shifts and workforce gaps.

The opportunity is fleet-level orchestration that dynamically assigns 
robots to the highest-priority tasks while respecting cleanroom 
constraints and quality standards, maximizing throughput with fewer 
total robots.

Fleet-level reasoning

AI assigns tasks dynamically 
across the robot fleet, directing 
available robots to the highest-
priority activities based on 
current production status and 
bottleneck locations.

Reduced fixed roles

Robots are not task-locked, 
enabling transport robots to 
assist with inspection or 
handling when those functions 
become bottlenecks, 
increasing overall fleet 
utilization.

Throughput-aware coordination

Actions align with production 
goals, prioritizing movements that 
accelerate wafers through rate-
limiting process steps rather than 
following rigid predetermined 
schedules.

Quality preservation

AI respects fab constraints 
including contamination 
zones, handling protocols, 
and equipment compatibility 
requirements that protect 
semiconductor yield and 
reliability.

Human governance

Engineers supervise orchestration, 
setting production priorities, 
defining quality constraints, and 
maintaining oversight of robot 
assignments to help enable fab 
safety and yield targets.

Lower capital intensity

Fewer robots may be required as dynamic 
assignment enables smaller fleets to handle 
the same production volumes by eliminating 
idle capacity in underutilized functional 
areas.

Operational efficiency

Resources may be better utilized as robots 
spend more time performing value-adding 
activities and less time idle, increasing return 
on expensive automation investments.

Quality protection

Standards should be maintained through AI 
enforcement of contamination protocols, 
handling procedures, and equipment 
compatibility rules that prevent quality 
excursions from dynamic reassignments.

Higher throughput

Bottlenecks are reduced through intelligent 
resource allocation that concentrates robot 
capacity where production flow is currently 
constrained, improving wafer cycle times.

DESCRIPTION
Physical AI systems coordinate Collaborative Robot fleets across 
semiconductor fabrication facilities and adjacent downstream 
operations (e.g., testing, packing, and quality inspection), dynamically 
assigning tasks such as transport, inspection, and handling based on 
production needs.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Task-specificEdge + Robotics Solution:

Remote Enablement

AR-based assistants deliver 
step-by-step, hands-free fab 
tool maintenance guidance, 
enable real-time multilingual 
troubleshooting using live 
equipment context, and connect 
engineers to remote experts.
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Robust and reliable
Fleet-level AI orchestration of robots must perform reliably under real-world production 
conditions, including equipment changes, yield excursions, and unpredictable robot 
availability. Orchestration failures that send robots to incorrect zones, create handling 
conflicts, or violate contamination protocols can directly affect wafer yield in a 
manufacturing environment where quality failures are extremely costly.

Safe and secure
Integration of AI robot orchestration into semiconductor production and contamination 
control systems creates a large attack surface where compromised logic could direct 
robots to violate contamination zones or bypass quality checks. Security protections 
must reflect the yield and commercial consequences of fabrication integrity being 
compromised through unauthorized access or manipulation.

Responsible and accountable
Engineers supervise orchestration by setting priorities and defining constraints. 
However, dynamic fleet orchestration generates too many individual assignment 
decisions for engineers to review each one. Organizations must clearly define which 
assignment decisions can be executed autonomously within pre-approved boundaries 
and which require human validation before execution to maintain meaningful oversight.

Semiconductor manufacturing orchestration (2/2)

MANAGING RISK AND PROMOTING TRUST
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Ultra-low-latency network protection (1/2)

The Physical AI Dossier | The Technology, Media & Telecommunications 

Enabling safety-critical instant response through device intelligence

ISSUE/OPPORTUNITY
In telecom environments, critical safety and security decisions should 
be made in milliseconds to prevent physical damage, service 
disruption, or harm to personnel. For example, AI-enabled wearables 
worn by field technicians at cell sites can continuously monitor 
proximity to live equipment, restricted zones, or hazardous conditions 
and trigger immediate alerts or automatic equipment shutdowns if 
unsafe behavior is detected without relying on network connectivity. 
Extending this model to the network itself, Physical AI embedded 
directly into base stations, edge devices, and security sensors can 
autonomously detect threats such as site tampering, unauthorized 
access, or abnormal signal behavior and take instant protective 
actions, including isolating affected network elements, denying 
access, or activating failover paths. By eliminating transmission 
latency and enabling on-device decision-making, telecom operators 
can contain threats at the edge before they cascade across 
interconnected networks, while retaining human oversight for 
escalation and compliance.

On-camera AI processing 

Lightweight AI models run directly on smart cameras, processing video 
streams locally and making threat detection or safety decisions 
without network transmission, achieving response times under 10 
milliseconds enabling intervention that is essentially instantaneous.

Device-embedded threat recognition 

In telecom networks, AI embedded in edge devices such as site 
cameras, base stations, and access sensors detects physical and 
network threats in real time. By processing data locally, these systems 
can autonomously isolate affected assets, deny access, or trigger 
failover containing threats instantly without waiting for centralized 
analysis, while retaining human oversight.

Instantaneous alert and action systems 

On-device processing enables immediate triggering of alerts, alarms, 
or automated safety responses (e.g., crane shutdowns, access 
denials) at machine-speed rather than network-limited speeds, 
ensuring protective actions occur fast enough to prevent incidents.

Life-saving response times 

Eliminating transmission latency can help 
enable AI systems to detect and respond to 
threats or safety violations fast enough to 
prevent incidents, potentially saving lives in 
security and industrial safety applications 
where milliseconds matter.

Scalable safety infrastructure 

Distributed intelligence on individual 
devices can avoid the bandwidth and 
processing bottlenecks of centralized 
systems, enabling organizations to deploy 
comprehensive safety monitoring across 
large facilities without infrastructure 
constraints or centralized processing 
limitations.

Network-independent operation 

On-device processing can help enable 
important safety systems function even 
during network outages or connectivity 
issues, maintaining protection under 
conditions without dependence on network 
infrastructure availability.

DESCRIPTION
In telecom networks, next-generation Physical AI embeds GPU 
(graphics processing units) based intelligence directly at the edge 
within base stations, network equipment, cameras, and sensors to 
help enable real-time threat detection without relying on centralized 
processing. By analyzing signals locally in milliseconds, these systems 
can identify physical and network threats such as site tampering, 
unauthorized access, equipment anomalies, or service-impacting 
attacks, and autonomously take immediate protective actions isolating 
affected assets, triggering failover, or adjusting operating parameters 
before issues propagate across the network, while keeping human 
operators in the oversight loop.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

Task-specificEdge + Robotics Solution:
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Robust and reliable
AI making autonomous protective decisions within milliseconds must perform with 
extremely high reliability. A false positive that shuts down a cell site or denies access to 
a field technician creates operational disruption; a false negative that misses a genuine 
threat allows the incident it was designed to prevent. Both failure modes carry 
immediate operational consequences.

Responsible and accountable
Autonomous protective actions executed at machine speed leave no time for human 
review before execution, making pre-deployment governance critical. Organizations 
must define precisely which actions the system can take autonomously, under what 
conditions, and with what constraints—with human operators retaining authority over 
escalation, investigation, and recovery following an autonomous intervention.

Transparent and explainable
Human operators in the oversight loop must understand what triggered an autonomous 
protective action—what threat was detected, what evidence supported it, and what the 
system did—to assess appropriateness, investigate false positives, and refine detection 
policies. Systems acting without explainable reasoning cannot be meaningfully 
supervised even when humans nominally retain oversight authority.

Ultra-low-latency network protection (2/2)

MANAGING RISK AND PROMOTING TRUST
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Agile, AI-driven mobility for live events and complex venues

ISSUE/OPPORTUNITY
Large sports venues face operational challenges related to 
real-time monitoring, safety oversight, and immersive fan 
engagement. Security teams often need early visibility into 
crowded or hard-to-access areas without increasing human 
risk. 

Simultaneously, broadcasters seek innovative ways to 
capture engaging visuals while maintaining stability and 
reliability in dynamic environments. 

Physical AI systems present an opportunity to extend human 
capabilities through mobile robotic platforms that operate 
on the ground, interact safely with surroundings, and deliver 
real-time visual intelligence and coverage.

Intelligent mobile surveillance

AI-enabled perception allows 
robotic quadrupeds to navigate 
venue perimeters, monitor 
movement patterns, and 
provide continuous visual 
feedback, supporting 
preventive monitoring and 
operational awareness across 
large physical spaces.

Computer vision–based 
situational detection

Computer vision models process 
live video feeds to identify unusual 
activity or objects, to help enable 
faster alerts and informed 
decision-making while maintaining 
human oversight of critical 
actions.

Remote operation and 
assisted autonomy

On-device processing enables 
AI-supported control systems 
help operators guide robots 
through complex terrain, relay 
audio-visual information, and 
perform initial assessments 
before human teams intervene.

Edge-based execution for 
reliability

Core perception and mobility 
decisions run locally on the robot, 
to help enable continued 
operation even under network 
congestion or partial connectivity 
loss.

Enhanced operational visibility

Mobile robots can extend monitoring reach 
across stadium environments without 
increasing direct human exposure.

Richer audience experience

Dynamic, ground-level visuals can add 
engaging perspectives while maintaining 
broadcast stability and reliability.

Improved safety support

Early situational awareness can help 
enable informed responses before 
deploying personnel into uncertain 
conditions.

DESCRIPTION
Physical AI-powered robotic quadrupeds are being deployed 
in sports venues to support stadium operations and live 
broadcasting. These mobile robots combine sensors, 
cameras, and remote-control capabilities to navigate 
physical environments, assist security teams with 
monitoring, and capture stable, dynamic visual content for 
live sports coverage without disrupting on-ground activities.

HOW PHYSICAL AI CAN HELP POTENTIAL BENEFITS

QuadrupedsEdge + Robotics Solution:



Presentation title
[To edit, click View > Slide Master > Slide Master]

Member firms and DTTL: Insert appropriate copyright
[To edit, click View > Slide Master > Slide Master]

18

The Physical AI Dossier | The Technology, Media & Telecommunications 

Private
Quadrupeds with cameras and sensors in public sports venues continuously capture 
video covering large numbers of spectators who have not consented to robotic 
surveillance. Organizations must define clear policies on what is recorded, how long 
footage is retained, what prevents repurposing for individual tracking, and how this 
monitoring is disclosed to event attendees.

Safe and secure
Quadruped robots navigating densely crowded stadium environments alongside 
spectators, staff, and athletes must operate safely at all times. Navigation failures or 
loss of control in a crowd could cause serious injury. Safety boundaries and emergency 
stop capabilities must be validated under live event conditions, including post-match 
crowd surges and unexpected human-robot contact.

Fair and impartial
Computer vision models trained on specific crowd types or venue configurations may 
perform less accurately in different circumstances—generating disproportionate false 
positives for individuals whose appearance differs from training data norms. In security 
monitoring applications, biased detections create reputational risk for venues and 
event operators.

Robotic quadrupeds for stadium operations and sports broadcasting (2/2)

MANAGING RISK AND PROMOTING TRUST
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