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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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Foreword

Artificial intelligence is expanding from the screen into
the physical world.

(G

A new generation of Al systems can now perceive physical environments, reason about them, and take action within them. Physical Al is not a distant prospect; itis 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 Al 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 Al 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 Al enables systems to run continuously with minimal human presence under
governed oversight—demonstrating that Physical Al is not a distant prospect, but an emerging operational reality.

Deploying Physical Al 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 Al stands today, where it’s headed, and the governance principles that should guide its
responsible deployment.

The goalis to help business and government leaders assess where Physical Al is most relevant to their organizations, understand what successful deployment actually requires, and build the
strategic perspective to act with both ambition and discipline.

N
Nitin Mittal Jim Rowan Sam Roddick Chris Lewin

Global Al Leader Deloitte US, Head of Al Chief Strategy Officer, Global Consulting Services AP Strategic Growth Offering Leader
Deloitte LLP Deloitte Consulting LLP Deloitte Global Deloitte Singapore T&T Pte Ltd. 9 9
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Summary: The Government & Public Services Physical Al Dossier

Physical Al offers governments powerful tools to protect people, deliver services, and manage public
infrastructure—but its deployment demands the highest standards of accountability and public trust

G4 D'

Governments at every level face pressure to deliver more with fewer resources®. Specifically, the obligation: to protect all citizens; deliver
essential services equitably regardless of ability to pay; manage the physical infrastructure on which communities depend; and to do so with
a level of transparency and accountability that private sector organizations are not held to. Physical Al intersects with each of these
obligations, and that intersection creates both significant opportunity and unique complexity.

The opportunity is real. Government and public sector organizations manage enormous physical domains (e.g., roads, utilities, public @
buildings, transit systems, public safety infrastructure) that are chronically under-resourced given the maintenance and oversight they

require. They deliver services that are inherently physical: emergency response, public health, education, social support. And in many
jurisdictions, they face workforce pressures that make scaling those services through human labor alone increasingly difficult.

Physical Al can extend the reach and effectiveness of government operations in ways that are genuinely valuable to the citizens they serve.
But the deployment context is fundamentally different from the private sector. For example, Al systems that operate in public spaces, inform
law enforcement decisions, or manage infrastructure that communities depend on carry obligations of fairness, transparency, and human
oversight that are higher than almost any commercial application. Errors or biases in these systems do not simply create operational
problems; they can cause tangible harm to real people and erode the institutional trust on which democratic governance depends.

Regulatory complexity adds further constraints. Governments operate within strict legal frameworks, procurement requirements, and inter-
agency coordination structures that slow deployment in ways that private sector organizations do not face. Privacy law, civil liberties
Qatections, and public accountability requirements shape what Physical Al can do in government contexts—and how. 9 9
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Solution: [ Edge + Robotics ] [ Autonomous mobile robots (AMRs) g ]

Autonomous patrolling and threat detection (1/2)

Robotic patrolling for government facilities

HOW PHYSICAL Al CAN HELP nOTENTIAL BENEFITS j

DESCRIPTION

Autonomous mobile robots (AMRs) patrol buildings and
facilities, continuously monitoring environments, detecting
potential threats, and escalating incidents based on severity.
Systems interpret scenes locally and alert security personnel
when intervention is required.

ISSUE/OPPORTUNITY

Continuous physical security coverage is costly and difficult
to staff with humans alone. Fixed cameras lack mobility and
context. Security guards patrol facilities on fixed routes or
remain stationed at checkpoints, creating predictable gaps in
coverage that leave areas unmonitored for extended periods.

Fatigue and attention degradation affect human guards during
overnight shifts or long patrol routes, reducing vigilance when
monitoring repetitive environments where incidents are
infrequent. Guards cannot be in multiple locations
simultaneously, forcing facilities to choose between
comprehensive coverage requiring large security teams or
accepting blind spots during routine patrols. Fixed cameras
provide static views but cannot investigate suspicious
activity, follow subjects through facilities, or provide
contextual assessment of situations that require mobile
perspective.

Physical Al robots can provide persistent, mobile monitoring
while reserving human attention for verified incidents
requiring judgment, de-escalation, or physical intervention.

Autonomous navigation

Robots move through buildings
independently, following patrol
routes, navigating around

obstacles, using elevators, and
adapting paths when areas are
blocked or access is restricted.

Threat escalation logic

Events are classified by
severity, with minor anomalies
logged for review while urgent
threats trigger immediate alerts
with live video feeds to security
personnel.

Continuous operation

Visual scene interpretation

Al identifies abnormal situations
such as unauthorized personnelin
restricted areas, doors left open
after hours, unattended packages,
or environmental hazards like
water leaks or smoke.

Human alerting

Security teams are notified when
needed, receiving situational
context, robot location, and video
evidence to inform their response
without requiring constant
monitoring of robot feeds.

Robots patrol without fatigue, maintaining consistent coverage during
overnight hours, weekends, and holidays when staffing human
security teams is most expensive and challenging.

Improved coverage

Facilities are monitored continuously as robots
provide round-the-clock patrols without breaks,
shift changes, or attention lapses that create
security gaps.

Lower labor dependence

Fewer routine guard tasks as robots handle
repetitive patrols, enabling security personnel to
focus on response, investigation, and situations
requiring human judgment.

Faster detection

Threats may be identified earlier through constant
mobile monitoring that catches developing
situations before they escalate, rather than
discovering incidents during periodic guard rounds.

Security consistency

Coverage should not degrade over time as robots
maintain identical patrol patterns and alertness
levels regardless of hour, day, or duration of
deployment.

Audit-ready physical decision trails

Sensor data, movement paths, and escalation
decisions can be logged for post-incident review,

| public accountability, and legal scrutiny. I
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Autonomous patrolling and threat detection (2/2)

MANAGING RISK AND PROMOTING TRUST

@ Robust and reliable

@ Robots that misclassify routine activity as threats create alert fatigue that causes
security teams to discount warnings; those that miss genuine incidents defeat the
purpose of deployment. Both failure modes are serious. Reliability across varying
lighting, occupancy levels, and facility configurations is essential for the system to
deliver sustained operational value.

Private

Autonomous robots continuously recording video as they patrol occupied facilities
capture detailed data about individuals' movements and behaviors throughout the
working day. Organizations must define clear limits on what is recorded, how long
footage is retained, who can access it, and what prevents patrol data from being used
for employee monitoring beyond legitimate security purposes.

Fair and impartial

Threat classification models trained on specific facility types or populations may
generate disproportionate false positives for individuals whose appearance or behavior
differs from training data norms. In government facilities serving the public, biased
threat detection creates civil rights exposure and undermines the institutional trust on
which legitimate security operations depend.
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Solution: [ Edge + Robotics ] [ Autonomous mobile robots (AMRs) g ]

Smart city operations and urban infrastructure modernization (1/2)

City-scale intelligence for monitoring, service delivery, and resilient operations

DESCRIPTION

Physical Al combines urban sensors, drones, and autonomous
robots to monitor and manage city infrastructure in real time. Edge
intelligence detects events, sending data to cloud platforms for
analysis and decision-making, while robots perform tasks like
inspection and maintenance, linking sensing and action across
the city.

ISSUE/OPPORTUNITY

Smart city initiatives aim to deliver dense, sustainable urban
environments with high service quality and operational efficiency.
In practice, however, both city infrastructure and large public
complexes still rely heavily on fragmented data, manual
inspections, and labor-intensive operations. Urban systems—
transportation, utilities, public safety, and environment—operate in
silos with limited real-time, street-level visibility, making it difficult
to detect issues early, coordinate responses, or prioritize
maintenance. At the same time, large residential and commercial
developments depend on sizable human workforces for cleaning,
maintenance, and deliveries, resulting in high operating costs,
uneven service quality, and limited scalability as demand grows.
The opportunity is to deploy Physical Al as foundational urban
infrastructure. Edge-integrated sensors, drones, and autonomous
mobile robots enable continuous, real-time monitoring and
verification across cities and facilities. By detecting hazards at the
edge, streaming curated events to the cloud, and unifying insights
across systems, Physical Al helps enable coordinated dispatch,
proactive intervention, and demand-driven resource allocation—
delivering more consistent services, improved resident experience,
and more resilient urban operations without relying on static
schedules or manual oversight.

HOW PHYSICAL Al CAN HELP

City-scale sensor and edge
integration

Al aggregates data from
transportation, utilities, and
environmental sensors with edge
compute to detect anomalies locally
(e.g., hazards, leaks, congestion)
and publish event alerts with
minimal latency.

Robotic service execution

AMRs handle cleaning, waste
handling, internal logistics, and
routine maintenance across public
buildings, transit hubs, campuses,
and residential complexes. Service
schedules adapt dynamically based
on actual usage patterns.

Decision support for operators

Al informs planners without exerting
autonomous control, providing
recommendations that human
operators review and approve before
implementation.

Infrastructure health monitoring

Detects stress and failure in urban
systems by analyzing diverse data
such as bridge vibration patterns,
water flow irregularities, or grid
fluctuations, identifying maintenance
needs before failures disrupt service.

Mobility and crowd analysis

Improves traffic and pedestrian flow
by identifying congestion patterns,
predicting rush-hour bottlenecks,
monitoring crowd density at public
events, or detecting unusual
movement patterns.

Human governance and
oversight

Public authorities retain control over
policy decisions and operational
changes, with Al systems providing
analysis and recommendations.

I_POTENTIAL BENEFITS _I

Reduced operating costs

Canreplaces large human teams performing
repetitive tasks with autonomous systems,
significantly lowering facility management expenses
while enabling smart city developments to achieve
financial sustainability.

Consistent service quality

Eliminates variability in service delivery based on
staffing availability, to help ensure residents receive
uniform maintenance and support as envisioned in
smart city livability standards.

24/7 facility operations

Helps enables round-the-clock service delivery—
cleaning, deliveries, maintenance—without shift-based
labor costs or coordination complexity, supporting the
always-on nature of smart city infrastructure.

Greater urban resilience

Cities respond more effectively to stress and
incidents, as cross-system visibility helps enable
faster detection of cascading failures, coordinated
response across departments, and proactive
mitigation of predictable disruptions.

Better-informed planning

Decision-makers gain clearer visibility into city operations,
to help enable evidence-based infrastructure investments,
more accurate service demand forecasts, and better
understanding of how proposed changes might affect

| interconnected systems. I
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Smart city operations and urban infrastructure modernization (2/2)

MANAGING RISK AND PROMOTING TRUST

Private

City-scale sensors, drones, and robots operating continuously across public spaces
and residential areas create a mass surveillance capability covering entire urban
populations that have no practical ability to opt out. Governments must define strict,
publicly documented limits on what is collected, how long it is retained, and what
prevents repurposing beyond the infrastructure management purposes that justified
deployment.

Responsible and accountable

@ The use case preserves human governance by design; however, it is easy for Al
recommendations to become de facto decisions as alert volumes grow and operator
capacity is stretched. Al recommendations must be clearly distinguished from human
decisions in operational records, and accountability frameworks must be actively
maintained, not assumed to hold just because that was the original design intent.

Fair and impartial

Governments have fairness obligations that private sector entities do not. Al-driven
urban resource allocation that systematically directs maintenance and services toward
higher-density or more commercially active areas is not just an operational shortfall—it
is a failure of the public duty that justifies the deployment. Monitoring for equitable
outcomes across the full jurisdiction must be built into governance from the outset.
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