FROM Al INSIGHT TO
FRONTLINE ACTION
IN LOGISTICS




From Al Potential to Operational Impact

Artificial intelligence adoption is accelerating across logistics operations. Warehouses,
distribution centers, fleet operators and third-party logistics providers are applying Al to
computer vision, workforce planning, vehicle safety, predictive maintenance, routing,
compliance and other operational decisions. Recent research from MIT Center for
Transportation & Logistics and Mecalux found that 9 out of 10 organizations surveyed were
already using Al or machine learning in warehousing.

The opportunity is not simply finding more ways to apply Al. It is understanding how to
maximize Al impact in logistics and turn Al-generated insight into action where
warehouse associates, drivers, dispatchers, supervisors and other frontline teams execute
the operation.

The challenge is becoming more important as logistics organizations move beyond
isolated pilots. Gartner found that 72% of supply-chain organizations were deploying
GenAl, but gains for desk-based workers were not translating consistently into team-level
productivity and frontline workers were not seeing the same benefits. The implication is
straightforward: Al adoption alone is not the same as operational impact.




Where Al Insights Are Powering Logistics
+

Al is already influencing decisions across warehouse, transportation and fleet operations. Six
areas illustrate particularly important opportunities for logistics organizations.

1 Computer Vision

Computer vision uses cameras, sensors and Al to interpret physical activity and conditions
that conventional systems cannot easily capture. In logistics, applications include inventory
and pallet recognition, automated dimensioning, damage detection, package and label
verification, picking and packing analysis, yard monitoring, safety observation and process-
performance measurement.

Gartner has identified Al-enabled vision systems as an emerging technology for warehouse
and yard operations, with applications spanning automation and visual monitoring of
ergonomic, safety and procedural issues. Leading providers and technology ecosystems
include Zebra, Cognex, NVIDIA, AWS and Microsoft, along with computer-vision-enabled
warehouse platforms. Zebra reported that 63% of warehouse leaders planned to implement
Al software and augmented reality within five years.

Emerging Opportunity:
Computer vision is moving
beyond “see and detect”
toward “understand and act.”
The opportunity is to turn
visual observations into

immediate workflow guidance,
exceptions, alerts and
structured operational data
without requiring workers to
manually document
everything they see.




2 Labor Optimization

Labor is one of the largest and most variable costs in logistics operations. Al can help
forecast workload, match labor to demand, optimize task assignments, identify bottlenecks,
balance workloads and support more effective workforce scheduling. In warehouses, this
can include dynamic allocation of picking, replenishment, loading and other tasks; in
logistics providers, it can extend to staffing and capacity decisions across facilities and
operations.

The opportunity is significant because labor optimization is increasingly tied to both
productivity and workforce experience. MIT CTL reports that Al in warehousing is already
affecting productivity, job satisfaction and workforce models, while Gartner found that
supply-chain GenAl deployment has produced measurable individual productivity gains but
that organizations need to better incorporate frontline workers to convert those gains into
broader operational improvement. Providers and technology ecosystems include Blue
Yonder, Manhattan Associates, Korber, Zebra and UKG.

Emerging Opportunity: Labor optimization is moving beyond “schedule enough
people” toward “continuously match people, work and conditions.” Connecting real-time

operational data with frontline execution can improve throughput, reduce idle time and
overloading, and help supervisors respond faster as demand changes.




ADAS & Driver Vision Systems

Advanced Driver Assistance Systems and Al-based driver
vision systems bring computer vision and sensor
intelligence into commercial vehicles. Applications
include forward-collision warnings, automatic
emergency braking, lane-departure warnings, blind-
spot detection, driver monitoring, fatigue and

distraction detection, hazard recognition and real-time
coaching.

The U.S. Department of Transportation reports that
trucks equipped with automatic emergency braking
have roughly 40% fewer crashes, while trucks with lane-
departure warning systems have roughly 21% fewer
crashes. S&P Global notes that Al safety platforms
increasingly combine cameras, sensors and telematics
to support in-cabin monitoring, hazard detection,
fatigue management and proactive coaching.
Representative providers and technology companies
include Mobileye, Netradyne, Samsara, Lytx, Geotab and
Smart Eye.
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Emerging
Opportunity:

Driver vision systems are
moving beyond “detect a
risk” toward “detect, coach
and learn.” The opportunity
is to connect in-vehicle
intelligence with fleet
safety workflows, coaching,
compliance and operational
data so that individual
events contribute to safer
behavior and stronger fleet-
wide risk management.
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Predictive Maintenance

Predictive maintenance uses vehicle telemetry, diagnostic data, maintenance history,
operating conditions and Al/ML to identify patterns that indicate developing problems
before they become breakdowns. For logistics operators, that can mean fewer roadside
failures, better maintenance planning, improved asset availability and less disruption to
scheduled transportation.

Leading providers include Geotab, Samsara, Verizon Connect, AWS and fleet-management
platforms that combine telematics with maintenance analytics. S&P Global reports that
predictive analytics is scaling in commercial transportation, with predictive maintenance
and failure forecasting among key applications. The broader warehouse Al research from MIT
CTL and Mecalux also identifies predictive maintenance as one of the areas already
producing operational value.

Emerging Opportunity:

Predictive maintenance is moving beyond “predict and schedule service” toward
“predict, prioritize and execute.” The opportunity is to connect an emerging vehicle or
equipment problem to the right maintenance workflow, parts, technician and
operating plan before the failure affects customers or network performance.




Route Optimization

Route optimization uses Al, machine learning and optimization algorithms to determine
how vehicles, drivers, stops, loads and delivery windows should be coordinated. Modern
systems can incorporate traffic, weather, customer requirements, vehicle constraints, driver
availability and real-time changes rather than relying on a static plan.

Transportation and route optimization rank among the leading Al use cases for shippers
and 3PLs in the 2025 NTT DATA Third-Party Logistics Study. The World Economic Forum
estimates that full-scale deployment of route optimization across global road freight could
produce an emissions reduction impact equivalent to removing approximately 25% of U.S.
heavy- and medium-duty trucks from the road. Leading providers include Descartes,
Trimble, HERE, project44, PTV and Samsara.

Emerging Opportunity:

Route optimization is moving from “build the best route” toward “continuously sense,
optimize and adapt.” The opportunity is to make the route a living operational plan that
responds to what drivers encounter, what customers require and what the network is
doing in real time.



5 Regulatory Compliance

Logistics organizations operate within a growing web of transportation, safety,
environmental, labor and customer requirements. Al can help monitor compliance
conditions, identify exceptions, automate documentation, analyze driver and vehicle data,
support inspections and surface potential violations before they become costly events.

In the U.S., FMCSA requirements include hours-of-service rules, driver qualification, vehicle
inspection and other safety obligations. Connected fleet platforms increasingly combine
telematics, electronic inspection workflows, driver monitoring and automated reporting to
support compliance. Providers such as Samsara, Geotab, Verizon Connect, Motive, Driveroo
and Omnitracs offer capabilities spanning electronic logging, inspections, safety monitoring
and compliance management.
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Emerging Opportunity:

Compliance is moving beyond “record and report” toward “sense, prevent and
document.” The opportunity is to turn compliance requirements into operational
workflows that identify risk early, guide frontline behavior and automatically create the
evidence needed to demonstrate compliance.



Where Al Value Gets Lost

_I_

Al can generate remarkable insights. But insight alone does not create operational impact.
A computer-vision system can identify an unsafe condition. A labor model can identify a
staffing imbalance. A driver vision system can detect distraction. The value of each
depends on what happens next.

This is where Al value can get lost. Insights need to be translated into action. A warehouse
exception may still require a supervisor to interpret the issue and direct a worker to act in
order for the value to be achieved The problem also works in the opposite direction. Al
systems may not have enough high-quality operational feedback to continually improve.
What did the worker actually see? What action did the supervisor take? Did the driver
respond to the warning? Did the compliance exception get resolved? Much of this
information can remain unstructured, disconnected or simply never captured.

Logistics organizations therefore face a two-way
challenge: Al insight needs to reach the people

executing the operation, while observations, actions
Al NEEDS THE SEEEP .
FRONTLINE and outcomes from the frontline need to flow back
" into the systems and models that generate the next
THE FRONTLINE insight Ti:e opportunity is not slmi[y to put more Al
NEEDS Al. '

into logistics. It is to create a more effective two-way
connection between Al intelligence and operational
execution.

Gartner's supply-chain research highlights this gap directly: GenAl productivity gains for
individual desk-based workers have not translated reliably to team-level productivity, and
frontline workers have not experienced comparable benefits. The issue is not simply model
capability; it is how intelligence is incorporated into the operational environment.
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What the Frontline Needs

The logistics frontline needs more than information. Warehouse associates, drivers,
supervisors and other operational teams need relevant intelligence in the context of the
facility, shipment, vehicle, route, task or exception.

© Context
Information relevant to the specific
facility, order, shipment, vehicle,
route, customer or task.

© Guidance
Clear instructions, recommendations
and next steps at the point of work.

© Assistance
The ability to ask questions,
troubleshoot problems and access
operational knowledge without
leaving the workflow.

© Automation
Workflows that move work forward,
reduce administrative effort and
eliminate unnecessary coordination.

The organization also needs something from
the frontline. Workers and drivers are closest
to the physical operation. They see damaged
freight, changing conditions, unusual vehicle
behavior, customer issues, bottlenecks and
workarounds that may never appear in
enterprise systems.

Capturing that information turns frontline
activity into an additional source of
operational intelligence. The frontline
therefore becomes both a consumer of Al
and a source of the data that makes Al more
useful.

© Visibility
Current information about priorities,
workload, inventory, routes,
exceptions, safety and compliance.

© Feedback mechanisms
Simple ways to record observations,
incidents, actions, conditions and
outcomes.

© A consistent experience
A practical interface that can support
multiple logistics processes without

forcing frontline teams to navigate a
collection of disconnected
applications.

Al ASSISTANT

FORKLIFT #4&2 LAST CHECK

& Battery Level:
98%

& Forks & Mast:

No Damage ﬁmmﬁ
Oil Pressure: FGR’:UF
Bel A

(Ter:::: I:gcreasing} UPEH[‘Q

& Overhead Guard:
Secure

Maintenance Required

Please report the oil pressure
issue to the flest manager,




From Al Insight to Frontline Action —
and Back Again

The technology exists today to bridge this gap and enable a bidirectional connection
between Al and logistics operations. A Frontline Al Platform can provide an operational
layer between Al applications, enterprise systems and the people doing the work. It can
deliver intelligence into the flow of operations, help workers act on it, automate
appropriate processes and capture what happens as a result.

Key components include:

- Frontline user interface: A simple, accessible
experience that puts operational information,
workflows and Al assistance where the worker
Ooperates.

« Al in the flow of work: Al-powered guidance,
recommendations, knowledge and decision
support delivered in the context of the task, asset
or exception.

« Process automation: Digital workflows that turn
observations and recommendations into
assignments, actions, escalations, exception
handling and follow-up.

« Closed-loop processes: Connecting the initial
insight or issue through action, verification and
resolution.

- Data capture and structured tagging: Turning
observations, images, incidents, decisions, actions
and outcomes into usable operational data.

 Integration: Connecting frontline activity with
WMS, TMS, fleet, telematics, ERP, safety, compliance
and other operational systems.

« Multifunction capability: Supporting multiple
operational processes through a common platform
rather than creating another isolated worker
experience for every use case.




The result is a bidirectional operational layer:

Al APPLICATIONS
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DATA, OBSERVATIONS & OUTCOMES

This is where the value of a frontline platform extends beyond worker enablement. It
provides a way for Al to become part of how logistics work is executed while making
frontline activity itself a richer source of data and intelligence.




A Practical Starting Point

_I_

Implementing Al on the logistics frontline can be transformative, but the infrastructure and
data requirements should be addressed in parallel with Al model development. The digital
foundation creates value even before sophisticated Al is embedded in every workflow.

First, establish a digital platform designed for the people doing the work. Understanding
that frontline workers interact with technology differently than desk workers, replace paper
forms, manual reporting and fragmented applications with digital workflows that are
intuitive and visual for receiving, picking, loading, inspections, dispatch, delivery, exception
reporting, safety and compliance. Usability is critical: frontline teams need repeated
exposure to make digital work a natural part of operations.

Second, recognize that delivering Al insight to frontline teams and translating that insight
into action is a journey. Start with practical capabilities such as Al-powered operational
briefings, knowledge access, guided workflows and exception assistance. As models
mature, extend Al into vision alerts, labor recommendations, predictive maintenance, route
optimization, driver safety and compliance.
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Finally, design the feedback loop from the beginning. Capture the observations, conditions,
actions and outcomes that Al models need to improve. Build the habit that frontline input is
not administrative overhead—it is operational data that can improve recommendations,
automation and performance.



1 Digitalize

Establish the digital foundation for logistics operations by enabling frontline teams with a
digital toolkit or platform. Replace paper forms, spreadsheets, manual reporting and
disconnected applications with digitalized processes for inspections, receiving, picking,
loading, dispatch, delivery confirmation, exception reporting, safety checks and compliance
activities. The objective is not Al yet. It is to create the digital backbone for Al delivery and
operational-data enrichment.

At this stage, establish:

© A frontline worker and driver user interface

Digital operational workflows and forms

Structured data capture and tagging

Access to relevant shipment, asset, route, customer and operational information

Basic integrations with WMS, TMS, ERP, fleet, telematics and compliance systems

© 0 © © ©

The identity, roles and permissions needed to support frontline operations

The result is a digital representation of operational work—and the beginning of a reliable
stream of frontline logistics data.

Success looks like:
Frontline teams use the platform as part of normal operations, and the organization

captures structured information that previously disappeared into paper, radio calls,

notes or disconnected systems.




2 Acclimate

Make digital operations part of the everyday frontline experience. Digitalization does not
automatically create adoption and consistent use. Workers, drivers and supervisors need to
experience the technology as something that makes work easier and more useful, rather
than another system they have been asked to use.

Introduce simple, high-value capabilities first:

@ Faster access to operational information
and Al copilots

© Easier reporting and documentation

© Digital shift and task briefings

@ Notifications and relevant operational
or safety alerts

© Simple issue escalation and collaboration

@ Visibility into workload, priorities, routes,
inventory and exceptions

© Immediate feedback from the system

Gartner's 2025 supply-chain research is a useful
warning: 72% of supply-chain organizations were
deploying GenAl, but individual productivity
gains were not translating consistently to team-
level performance, and frontline workers were not
seeing the same benefits as desk-based
employees. The implication is that adoption must
be designed around the work, not simply the
technology.

Success looks like:

Frontline teams routinely use the digital environment because it improves how work
gets done—not simply because management requires it.



3 Empower

Begin delivering Al intelligence directly into logistics work. Once usage of the digital
workflow is established and frontline teams are comfortable using it, Al can progressively
guide and support the workflow. The first applications should generally augment decisions
rather than attempt to automate them. The important change is that Al is no longer simply
producing an insight somewhere else in the enterprise. The insight arrives where the
observation, decision or operational action occurs.

Examples include:

@ Computer-vision alerts @ Route and dispatch
and visual guidance recommendations

@ Labor and task-allocation @ Compliance guidance
recommendations and exception alerts

@ Driver safety and @ Operational knowledge
vision-system alerts and troubleshooting assistance

@ Predictive vehicle
and equipment alerts

At the same time, the platform
captures the frontline response.
What did the worker see? What
action was taken? Was the
exception resolved? That creates a
meaningful feedback loop
between Al and operational
execution.
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4 Improve

Close the loop and continuously expand the value of Al. As the organization accumulates
operational data, Al models can become more informed by actual warehouse, fleet and
transportation conditions. As frontline teams interact with Al, the organization can identify
where recommendations are useful, where they are ignored, where exceptions occur and
where operational workflows themselves should change.

The feedback loop becomes:

Al INSIGHT
BETTER Al INSIGHT FRONTLINE ACTION
MODEL/PROCESS IMPROVEMENT F DATA & OUTCOME

At this stage, organizations can increase
the depth of Al integration:

INFORMATION % RECOMMENDATIONS
RECOMMENDATIONS % GUIDED DECISIONS
GUIDED DECISIONS % AUTOMATED WORKFLOWS
INDIVIDUAL ACTIONS % CLOSED-LOOP PROCESSES

HISTORICAL DATA % REAL-TIME SERVICE INTELLIGENCE




They can also increase the breadth

of Al across workstreams such as Success looks like:

computer vision, labor optimization, Al becomes increasingly embedded
driver safety, predictive maintenance, in operational processes, frontline
route optimization, compliance, data continuously improves the
inventory, yard operations and intelligence being delivered, and
customer service. The same digital successful patterns can be replicated
frontline platform can support new use across facilities, fleets, customers,

cases without requiring workers to service areas and geographies.
learn a new experience each time.

The Takeaway

Logistics' Al journey is moving beyond the question of “What can Al do?” As Al adoption
accelerates, the more important question becomes “How do we maximize the impact of Al
in our operations?”

That requires more than broader Al insights. It requires connecting Al intelligence with

the people executing the work and capturing the intelligence generated by operations
itself. A frontline digital platform creates an operational layer that makes that connection
possible, allowing Al to become part of how logistics work gets done while making frontline
activity a source of intelligence for the next generation of Al.
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