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USE CASES

Top 5 Generative Al Use Cases

Generative Al (GenAl) is transforming the manufacturing sector, offering
advanced solutions to optimize processes, improve product quality, and

reduce operational costs. Here are 5 key use cases where GenAl is making a
significant impact:

Production Planning & Scheduling
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Al dynamically optimizes production sequences by factoring in lead times,
resource constraints, and more. This enables manufacturers to improve on-
time delivery, reduce production delays, and make real-time adjustments to
schedules, maximizing throughput and resource efficiency.

Process Optimization & Cost Reduction
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Al identifies bottlenecks and inefficiencies in real time, offering actionable
insights to optimize energy consumption, resource allocation, and production
speed. By simulating potential scenarios, Al allows companies to implement
cost-saving interventions without disrupting production.

Al-Assisted Design and Engineering

b

Al leverages market trends and sustainability requirements to support
product design teams, suggesting improvements for materials, lightness, and
space management. This reduces time-to-market and ensures products are
more aligned with consumer demands, while optimizing production costs.
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Top 5 Generative Al Use Cases

Generative Al (GenAl) is transforming the manufacturing sector, offering
advanced solutions to optimize processes, improve product quality, and
reduce operational costs. Here are 5 key use cases where GenAl is making a
significant impact:

Quality Control and Defect Detection
By leveraging Large Vision Models (LVM), Al identifies microscopic defects in
@ real time, enhancing visual inspection processes. By analyzing historical defect
data, Al enables powerful root cause analysis and suggests immediate

corrective actions, reducing rework and improving product quality.

Predictive Maintenance and Smart Assistance

Al transforms machines into intelligent systems that communicate directly
with technicians, offering real-time insights into their health. These smart
(\n machines allow for proactive maintenance schedules and provide Al-driven
@ assistance to guide repairs when needed. By combining quantitative (sensor
data, historical maintenance logs, etc.) and qualitative data (manuals,

procedures, etc.), Al ensures that maintenance is performed efficiently,
reducing unplanned downtime and extending equipment lifespan.
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Production Planning & Scheduling (1/2)

Problem

Production planning in complex manufacturing environments often faces delays and inefficiencies, affecting key
metrics such as on-time delivery. Managing production sequences in multi-step processes becomes challenging
when dealing with variables like lead times, production changeovers, shared resources and machine availability.

Generative Al Solution

Generative Al can dramatically improve production planning by providing a structured approach that allows Al Agents to:
e Orchestrating actions to optimize sequences, minimizing changeovers and maximizing throughput (LLM component).

¢ Plan and reason, adjusting sequences dynamically in response to disruptions like production delays (Thought component).
e Utilize external tools to access |oT and RFID data, providing real-time visibility into production progress (Tools component).

What’s Different Now?

Traditional production planning relies heavily on static
schedules and manual adjustments when disruptions
occur. With Generative Al, production plans become
dynamic, adjusting in real time based on data-driven
insights from both internal and external sources.

Key Benefits
e Real-Time Production Scheduling

Al dynamically adjusts production schedules based on
material availability, process constraints, and more.

e On-Time Delivery Improvement

Al optimizes sequences and schedules to minimize
delays, ensuring that production deadlines are met.

¢ Integrated Data Streams

By integrating loT, RFID, and supply chain data, Al
provides a holistic view of production and adjusts
operations accordingly to prevent bottlenecks.

Results and Impact

Impact Level: Medium-High - GenAl in production
planning significantly reduces production delays and
optimizes the use of shared resources. In this way,
companies can now ensure continuous production flow,
resulting in higher efficiency and customer satisfaction.

Technical Complexity

Complexity Level: - Integrating
Generative Al into production planning requires a strong
connection between ERP systems, loT devices, and
supply chain management platforms. The Al models
need to process a wide range of data in real time,
continuously adjusting production schedules while
maintaining a balance between resources and goals.

Example

A manufacturer aims to exceed 95% on-time delivery,
when currently operates at 85%. By implementing GenAl
for production planning, the company can optimize
manufacturing sequences in real-time and increase on-
time delivery by minimizing production delays.
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Production Planning & Scheduling (2/2)

Input

Internal Data and Instructions

Production Schedules: Current production plans,
deadlines, and changeover times.

Resource Availability: Machine capacity, personnel
scheduling, and shared resource constraints.

Process Data: Lead times, cycle times, and expected
durations for each production step.

Supply Chain Data: Material availability, supplier
delivery schedules, and logistics updates

External Data

loT and RFID Data: Real-time tracking of production
status and resource usage.

Market Trends: Fluctuations in demand that could
affect production priorities.

Output

Optimized Purchasing Plans

Sequence Optimization: Al suggests the most efficient
production sequences based on current constraints
such as material availability.

Dynamic Scheduling: Al adjusts production schedules
in real-time, minimizing changeover times and
maximizing throughput.

Resource Utilization Reports: Insights on how shared
resources are being used and how can be optimized.

Actionable Insights

Production Efficiency Metrics: Real-time insights into
production performance, identifying areas for
improvement or bottlenecks.

Delivery Alerts: Early warnings about potential delays,
with actionable steps to meet deadlines.

Al Agent

Large Language

Model (LLM)

€

Learn More

Ready to optimize your production schedules with
Generative Al? Contact us at info@icarex.ai or visit
icarex.io to learn how Al Agents can help you achieve
new levels of efficiency and delivery performance.
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Process Optimization & Cost Reduction (1/2) ™

Problem

production lines is essential for enhancing operational efficiency.

Generative Al Solution
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Manufacturing processes are often plagued by bottlenecks and inefficiencies that strongly limit throughput and increase
operational costs. Identifying areas for cost reduction, such as energy consumption, while improving visibility over

Generative Al can significantly enhance process optimization by providing a structured approach that allows Al Agents to:
e Orchestrate actions to identify bottlenecks or areas for cost reduction and propose optimization interventions (LLM component).
e Plan and reason, simulating what-if scenarios to test process improvements before implementing them (Thought component).

e Utilize external tools like I0T data and energy management systems to monitor processes in real time (Tools component).

What’s Different Now?

Traditional process optimization relies on manual
interventions and retrospective analysis. With Generative
Al, companies can simulate processes and test new
optimizations and configurations in real-time without
interrupting production.

Key Benefits
¢ Real-Time Bottleneck Identification

Al detects process inefficiencies in real time, allowing for
immediate corrective actions.

¢ Automated Reorder Point Calculation

Al helps reduce energy consumption and operational
costs by identifying optimization points to leverage.

¢ Process Simulations

Al enables simulations of new process setups or pilot
scenarios without disrupting the physical production
line.

Results and Impact

Impact Level: High - Generative Al in inventory
management leads to cost savings by optimizing stock
levels and reducing overstock or stockouts. It also
increases operational efficiency, allowing teams to focus
on strategic decisions rather than manual data handling.

Technical Complexity

Complexity Level: - Optimizing production
processes is extremely complex due to the large number
of operational variables involved. The integration of
Generative Al requires a robust connection between
ERP systerms, loT systems, sensor networks, and
energy management tools.

Example

A chemical manufacturing company wants to reduce the
cost of producing a new material while maintaining high
quality. By implementing Generative Al, the company is
able to monitor real-time data on energy consumption,
including electricity and steam, and simulate new
process configurations before applying them physically.
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Process Optimization & Cost Reduction (2/2) ™S
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Input
Internal Data and Instructions

¢ Production Process Data: Data on machine
performance, throughput, and downtime.

e Energy Consumption Data: Information on energy
usage across machines and processes.

¢ Historical Process Data: Past records of bottlenecks,
delays, and operational inefficiencies..

External Data

e loT and Sensor Data: Real-time monitoring of machine

performance and process flows. AI A t
e Energy Management Data: Insights into energy consumption gen
patterns and potential cost-saving measures.

¢ Scientific Papers: Latest findings and methodologies that can be
applied to optimize production processes

Large Language

Model (LLM)

Output

Optimized Process Plans:

» Bottleneck Detection: Al highlights inefficiencies in Thought Tools
real-time and suggests corrective actions.

e Cost-Reduction Interventions: Al proposes ways to
reduce energy consumption.

e Simulation Reports: Al generates reports on simulated
process optimizations and their potential impact on
cost and efficiency. (

Actionable Insights

¢ Energy Optimization Alerts: Real-time notifications on Learn More
opportunities to reduce energy consumption.

e Process Improvements: Ideas for improving
production speed and eliminating bottlenecks.

e Scenario Simulations: What-if scenarios that test the
impact of new configurations before implementation.

Ready to optimize your manufacturing processes with
Generative Al? Contact us at info@icarex.ai or visit
icarex.io to learn how Al Agents can help you enhance
operational efficiency and reduce costs.
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Al-Assisted Design and Engineering (1/2)

Problem

Engineering new products, whether mechanical, electrical, or other, is a complex process that requires deep
knowledge of market trends, material choices, etc. Companies often struggle to capture and apply product
knowledge effectively across different projects, which can slow down the development cycle and increase costs.

Generative Al Solution

Generative Al can assist in product design by providing a structured approach that allows Al Agents to:
e Orchestrate actions that suggest improvements to meet performance and consumer expectations (LLM component).
¢ Plan and reason, offering insights into how to improve sustainability, lightness, and dimensions (Thought component).
o Utilize external tools to access market trends, material costs and product performance data (Tools component).

What’s Different Now?

Traditionally, product design relies on the expertise of
individual designers and engineers, combined with trial-
and-error methods in prototyping. Generative Al
supports the design process by providing people with
actionable insights to reduce time-to-market, accelerate
prototyping and realize more accurate cost estimation.

Key Benefits
¢ Innovative Design Solutions

Al provides design improvements that offer innovative
solutions while maintaining high performance, helping to
stay ahead of customer expectations.

¢ Cost Efficiency and Component Optimization

Al helps engineers optimize component choices,
reducing costs while adhering to strict requirements like
size, dimensions, and performance.

e Faster and More Accurate Quoting

By improving design efficiency, Al allows for quicker and
more accurate product cost estimation, which helps to
close deals faster and increase customer satisfaction.

Results and Impact

Impact Level: Medium-High - Generative Al significantly
improves design and quoting process, helping
businesses close deals faster, improve customer
loyalty, and increase sales. The ability to rapidly
optimize component selections and design features
directly contributes to cost savings.

Technical Complexity

Complexity Level: - Integrating
Generative Al into product design presents considerable
challenges. The design process involves managing a
large number of critical components, all while balancing
cost constraints, space limitations, and performance
requirements.

Example

A manufacturer aims to exceed 95% on-time delivery,
which currently operates at 85%. By implementing GenAl
for production planning, the company can optimize
manufacturing sequences in real-time and increase on-
time delivery by minimizing production delays.
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Al-Assisted Design and Engineering (2/2)

Input

Internal Data and Instructions

¢ Design Blueprints: Existing product designs and
historical data on design improvements.

¢ Product Requirements: Specifications, material
properties, and performance goals.

e Cost Data: Information on material costs, labor, and
production costs.

External Data

e Market Trends: Insights from consumer demand and
emerging trends in product design. AI Agent
e Material Data: Availability and sustainability of
materials that could improve product performance or
reduce environmental impact.

Large Language

Model (LLM)

Output

Optimized Design Suggestions:

e Product Improvement Reports: Al recommends Thought Tools
changes to design, materials, dimensions, and

configurations based on market trends, regulation and
sustainability requirements, and client expectations.

e Cost Estimation Reports: Al generates cost estimates
for new product designs, including engineering,
material and production costs. (

Actionable Insights

e Sustainability Suggestions: How to wuse more Learn More
sustainable materials while maintaining performance. . . .
o Market Alignment: Design suggestions that align with Ready to accelerate your product engineering with Al-

driven insights? Contact us at info@icarex.ai or visit
icarex.io to learn how Al can optimize your design and
cost assessment process and reduce time-to-market.

current market demand and trends.
e Prototyping Time Reduction: Early insights into
potential design issues and optimizations.
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Quality Control and Defect Detection (1/2)

Problem

As product complexity increases, visual inspections by human operators are no longer sufficient to identify
subtle or hidden defects, leading to costly recalls and production delays. Understanding the root cause of
defects is also challenging, especially when defects are spread across multiple production stages.

Generative Al Solution

Generative Al provides a transformative approach to quality control by allowing Al Agents to:

e Orchestrate actions to detect real-time defect by combining LLM with Large Vision Models (LLM component).

¢ Plan and reason by determing the root cause of defects to reduce costs where critically needed (Thought component).
e Utilize external tools to generate quality reports with that supports defect prevention strategies (Tools component).

What’s Different Now?

Anomaly and defect detection largely relied on
traditional Al or manual inspections, which were often
reactive, leading to delays in identifying issues and
implementing corrective actions. Now, with Large Vision
Models, defects can be identified in real time, with root
cause analysis performed automatically and faster.

Key Benefits
¢ Real-Time Defect Detection

Al detects defects in real-time that are invisible to the
human eye, triggering immediate corrective actions.

¢ Root Cause Analysis

Al identifies the root cause of product defects by
analyzing historical data and proposing interventions at
the most critical points.

e Automated Quality Reports

Al generates real-time, enriched quality reports that
combine quantitative and qualitative data, supporting
proactive defect prevention and resolution.

Results and Impact

Impact Level: - Generative Al reduces the
defect rate in production by enabling real-time
detection and providing actionable insights for
proactive interventions. By automating the quality
control reporting process, companies can also improve
overall operational efficiency.

Technical Complexity

Complexity Level: - The key challenge lies in
properly organizing and structuring defect data across
the production line to ensure the Al can analyze it
effectively.

Example

An automotive manufacturer leverages GenAl with
Large Vision Models to detect surface defects on car
body panels. By analyzing large amount of historical
defect data, the Al also predicts where defects are likely
to occur in future production runs and generates real-
time reports with action plans to corrective actions,
improving overall quality and reducing rework.
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Quality Control and Defect Detection (1/2)

Input
Internal Data and Instructions

e Historical Defect Data: Data on previous product
defects, anomaly patterns, and production stages
affected.

¢ Production Process Data: Current production metrics,
equipment usage, and operational data from
inspection systems.

e Quality Standards: Specific benchmarks for product
quality and acceptable defect rates.

External Data

¢ |oT and Sensor Data: Real-time data from equipment
sensors tracking performance, temperature, and other
production variables.

Output

Optimized Design Suggestions:

¢ Defect Identification Reports: Al generates detailed
reports on defects detected, including visual evidence
and severity level.

¢ Root Cause Analysis Reports: Al provides insights on
the probable root causes of defects and suggests
optimal interventions at critical points in the
production process.

Actionable Insights

e Proactive Quality Alerts: Real-time alerts to operators
and management, highlighting defects and suggesting
immediate corrective actions.

Al Agent

Large Language

Model (LLM)

€

Learn More

Ready to improve your quality control process with
Generative Al? Contact us at info@icarex.ai or visit
icarex.io to learn how Al Agents can help you enhance
product quality and reduce defects.
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Predictive Maintenance and Smart Assistance (1/2)

Problem

Traditional predictive maintenance approaches focus primarily on quantitative sensor data, but they often miss
the qualitative insights found in maintenance reports, manuals, and procedures, which are critical for a
comprehensive understanding of machine health and optimizations of inverventions.

Generative Al Solution

Generative Al evelevates maintenance by allowing Al Agents to:

e Orchestrate actions to provide targeted interventions for optimal machine performance (LLM component).
¢ Plan and reason, ensuring more accurate and comprehensive health assessments (Thought component).
o Utilize external tools to integrate quantitative and qualitative data into smart maintenance system (Tools component).

What’s Different Now?

Traditional maintenance relied on scheduled intervals or
reactive repairs after equipment failures. Now,
Generative Al dynamically monitors machine health,
while also providing step-by-step troubleshooting
guidance for issues. Additionally, it allows people to
communicate directly with machines and provide
technicians with personalized maintenance tutorials,
ensuring quicker and more effective resolutions.

Key Benefits
e Comprehensive Machine Monitoring

Al analyzes both quantitative data and qualitative input,
ensuring more accurate maintenance predictions.

e Proactive Maintenance Scheduling

Al dynamically plans interventions based on real-time
machine health, aligning maintenance with production
schedules to minimize disruptions.

¢ Smart Machine Assistance

Machines can provide intelligent insights based on a full
range of data, enabling effective maintenance actions.

Results and Impact

Impact Level: - Generative Al enables
companies to reduce downtime, improve machine
performance, and lower maintenance costs while
increase service levels. It also reduces unplanned
stoppages and ensures that machines are maintained
proactively, leading to higher operational efficiency.

Technical Complexity

Complexity Level: - It requires connecting real-
time sensor data, historical maintenance logs, and
qualitative information such as technical manuals and
repair procedures.

Example

A manufacturer leveraged Generative Al to monitor its
entire fleet of installed units in real time. The Al predicts
potential component failures and schedules proactive
maintenance, while also providing intelligent support to
field technicians via chat. Technicians can upload
photos of issues, and the Al Agent offers step-by-step
guidance, enabling quicker diagnostics and reducing
repair time significantly.
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Predictive Maintenance and Smart Assistance (2/2)

Input
Internal Data and Instructions

¢ Sensor Data: Real-time monitoring of machine health,
performance, and operational metrics.

¢ Maintenance Logs: Historical data on previous repairs
and interventions, with related reports.

e Technical Manuals and Procedures: Documentation
on machine specifications, repair steps, and
procedures.

e Production Schedules: Data on machine utilization
and optimal maintenance windows.

Internal Data and Instructions

¢ |oT and Machine Data: Information from connected
devices providing real-time status updates on
machine components.

Output

Optimized Maintenance Plans:

e Comprehensive Machine Health: Reports combining
both quantitative and qualitative data for a complete
view of machine performance.

¢ Maintenance Scheduling: Al recommends the most
cost-effective and least disruptive times for
maintenance, aligned with production or client needs.

Actionable Insights

¢ Interactive Maintenance Instructions: Al provides
personalized, step-by-step guidance for technicians,
optimizing repair processes and reducing the need for
full technical interventions.

e Proactive Repair Suggestions: Recommendations for
future repairs and replacements, extending the
machine's lifespan.

Al Agent

Large Language

Model (LLM)

€

Learn More

Ready to transform your maintenance process with Al-
powered machine insights? Contact us at info@icarex.ai
or visit icarex.io to learn how Generative Al can
revolutionize your predictive maintenance strategy.
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WHO WE ARE

HOW CAN WE HELP

Generative Al Leader

e 2,500+ Companies attended our Generative Al Workshops, gaining insights
into how Al can revolutionize their business. We’ve driven innovation across
key sectors, including manufacturing, chemicals, marketing, and logistics.

e 150+ Tailored Roadmaps: We've guided decision-makers - owners, top
managers, and key stakeholders - in crafting strategic roadmaps to deploy
high-value Al use cases that deliver tangible results.

Our Solutions

Custom Al Projects: We design and implement tailored Generative Al solutions
to meet your specific business needs. Our solutions are crafted to reduce
operational costs, boost revenue, and enhance your market positioning.

Training On The Job: A 1-2 day in-house training program with both
foundational and advanced modules, designed to to ensure your team has the
skills necessary to succeed with Generative Al.

Talent: Our specialized Generative Al talent acquisition services helps you
recruit and integrate highly skilled professionals into your structure, either
through direct hire or project-based as-a-service models.

MyGenStudio: This is our Generative Al platform designed to talk with your
know-how, as well as activate and deploy autonomous Al agents on your
company's knowledge base.

Contact us at info@icarex.ai or visit icarex.io to learn how we can help you
implement these cutting-edge Al solutions and drive your business forward.
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