Q)
L

raceability Redefined

Al AND DEEP LEARNING IN PACKAGING:
ENHANCING EFFICIENCY AND SHAPING THE

FUTURE

Al has taken over the sustainable packaging industry for the last couple of years. Contrary
to common perceptions about retail packaging, companies use an Al model that learns from
real-world customer complaint data. This Al reduces product damage across categories—
household products, cosmetics, food, and more—by selecting optimal materials for each

item.

Using this model has been shown to save up
to 3.5% in packaging materials. This efficiency
is no surprise, as the global market for artificial
intelligence in packaging is estimated to grow
to 5,375.28 million by 2032, boasting a robust
CAGR of 10.28% during the transformative
period of 2023-2032.

The Al model can decide when to use
plastic, flexible packaging, corrugated
cardboard, or padded mailers instead of
standard cardboard boxes. This makes
packages lighter and helps ensure safer
delivery.
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EXECUTIVE SUMMARY:

Optimised packaging enhances logistics efficiency by using lighter materials, maximizing
truck capacity, and reducing carbon footprints. This approach cuts delivery costs and
fosters environmental conservation while minimizing packaging waste.

Al is revolutionising the packaging industry by improving order fulfilment and reducing
waste. Personalised packaging experiences, driven by consumer data analysis, enhance
brand loyalty. Innovations like Al-powered recycling systems further streamline processes
and boost accuracy.

Integrating machine learning and Al into packaging operations leads to predictive
maintenance, optimised inventory control, and efficient supply chain management. This
reduces costs, enhances productivity, and supports sustainable practices. Thus, companies
leveraging these technologies can pave the way for a more innovative packaging future.

BENEFITS OF SUSTAINABLE PACKAGING OPTIMISATION

The optimised packaging approach offers you quite a few benefits, such as increased
efficiency in logistic operations. With lighter packages, more items can be accommodated
in each truck, improving load capacity utilisation. Eventually, this reduces the number of
packaging materials you need to get recycled.

A sustainable packaging strategy like this aids in environment conservation by reducing
the carbon footprint per item, resulting in cost savings in the delivery process. Additionally,
maximising the capacity of each delivery truck minimises transport costs.

To sum it up, applying Al algorithms in packaging decisions allows you to choose the
appropriate materials for different items or deliveries, resulting in light packages and safe
delivery. This approach optimises load capacity, reduces packaging waste, and lowers the
carbon footprint, demonstrating how sustainable practices can be successfully integrated
into a business model.

Amidst all of this, Al is, of course, transforming the packaging industry. Let's see how.

IMPACT OF ARTIFICIAL INTELLIGENCE (Al) IN
THE PACKAGING INDUSTRY

The packaging industry is rapidly changing due to artificial intelligence (Al). Not just that,
several other important factors are fueling this change as well. More companies are
adopting Al technologies due to increased demand for effective packaging. Intelligent
algorithms enhance order fulfilment and waste reduction.

Al algorithms can also analyse consumer data to make personalised packaging
experiences, which increases brand loyalty.
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For example, on February 2, 2023, Recycleye received an additional USD 17 million i} Series ®
A funding from DCVC to advance its Al-powered waste-picking robotic system.

This cutting-edge technology, used at the final recycling stage, combines computer vision .
and robotics to scan and identify waste at 60 frames per second—double the industry *
standard. Each item on the conveyor belt is viewed by the robot about 30 times, boosting
identification accuracy before picking.

PREDICTIVE MAINTENANCE: A NEW ERA FOR PACKAGING

Proactively address potential issues in the packaging sector and optimise equipment
performance with predictive maintenance strategies. Using artificial intelligence (Al),
predictive maintenance is changing the packaging industry.

Al algorithms process data from sensors and machines in real time; enabling you to detect
early signals of equipment failure or a need for calibration. With prior identification of these
issues, you can schedule maintenance activities, preventing the costs associated with
breakdowns and downtime.

Al-powered predictive maintenance enables you to optimise the performance of your
packaging equipment. The data patterns and trends revealed through such analysis
create visible opportunities to enhance efficiency.. It also recommends changes to ensure
smooth operations. Thus, it saves you time and money.

To gain that competitive advantage, you need to implement predictive maintenance in the
packaging industry.

ENHANCING PACKAGING EFFICIENCY
THROUGH Al AND MACHINE LEARNING

Al-driven machine learning is optimising efficiency and productivity in packaging
operations. It is also very feasible to optimise packaging operations by harnessing artificial
intelligence capabilities.

Since Al algorithms have the capability to analyse large sets of data, they can therefore
identify patterns and make accurate predictions. This is an opportunity to optimise your
packaging line for reduced waste and downtime.

With Al-powered machines, you can conduct real-time monitoring that alerts you to
potential issues before they escalate. This enables data-driven decision-making, ensuring
that the packaging process performs at peak efficiency.

Al not only enhances operational efficiency but also enables cost savings that positively
impact your bottom line.


https://recycleye.com/raises-17m-in-series-a/

* So, here are all the benefits you can gain with Al in packaging. d

BENEFITS OF Al IN INDUSTRIAL PACKAGING

Here are some of the advantages of harnessing the power of Al in packaging:

1 Al-powered machine learning will result in significant improvements in efficiency and
* productivity in your packaging operations.

2 Al tech analyses vast collections of data in real time, allowing you to make faster and
* more informed decisions.

3 You can automate tasks like sorting, labelling, and quality control with Al, streamlining
* your packaging processes and reducing errors.

4 Al can also optimise your inventory management. It can predict demand and suggest
* optimal stock levels.
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5 Al algorithms are also able to detect even small anomalies and potential issues in the
* production sector. With Al, you can proactively address any mishap before they
become big problems

6 Also, Al-powered robotics are best for handling repetitive and physically strenuous
® tasks, freeing up your workforce who can focus on more complex and value-added
activities.

7 You will also see a higher level of productivity once you start using Al in packaging,
* which is guaranteed to improve resource utilization and customer service.

While Al has a plethora of benefits, Deep Learning is also no less impactful. This specific
approach to machine learning, which uses neural networks with many layers, is also a
boon to this industry. Let's see how.




5

| DEEP LEARNING SOLUTIONS UPGRADING THE
- PACKAGING INDUSTRY

There is a branch of machine learning that uses multi-layered neural networks to .
automatically learn and improve from large datasets. That is deep learning. They are
transforming the packaging industry by enhancing efficiency, reducing waste, and

driving innovation in design and production processes.

Here are some solutions that are sure to enhance the packaging industry:

DEFECT DETECTION AND QUALITY CONTROL: )

Deep learning models can instantly detect defects like colour inconsistencies, misprints, and
even structural issues during production. This ensures that only high-quality products reach
the consumers.

AUTOMATED VISUAL INSPECTION:

Computer vision, powered by deep learning, allows the machine to carry out real-time
packaging inspection. This improves accuracy over traditional inspections, reducing manual
error.

PREDICTIVE MAINTENANCE:

Deep learning can predict when packaging machinery might need maintenance depending
on historical data, minimising downtime and improving the overall efficiency of the
equipment.

PRODUCT CUSTOMISATION:

You can create personalised packaging with deep learning. Analyse market trends and
customer preferences to produce tailored designs that appeal to certain customer
demographics.

INVENTORY MANAGEMENT:

Deep learning models can malaise and forecast demand, which helps to manage stock

levels and reduce waste. This is especially useful for packaging, as it usually has a limited
shelf life.

ROBOTIC PROCESS AUTOMATION (RPA):

Packaging facilities increasingly rely on robotic arms that deep learning algorithms guide for
tasks like sorting, packing, and more. It aims to enhance speed and safety. Streamline
operations, reduce waste, and elevate your packaging quality with these solutions.

Now, let's see the ways you can use machine learning in the packaging industry.



5 WAYS TO APPLY MACHINE LEARNING IN THE
PACKAGING INDUSTRY

Machine Learning (ML) encompasses teaching a computer how to analyse a large ! «
quantity of data for detecting relationships. Based on the analysis, you build the

business models. You can use these models to make predictions that help to make

better business decisions.

Using its power to generate predictive analytics and pattern recognition, ML has been
used in multiple industries, including packaging. It has found its use in cutting costs,
increasing revenue, and also improving customer experience.

So, here are five different ways in which you can apply ML in the packaging industry to
achieve your production goals:

QUALITY CONTROL

Quality control is crucial in not only making the product but also ensuring that the package
contains the product. The package has crucial information about the product,
manufacturing details, and dates, which are critical in the food and pharmaceutical
industries.

Also, the design of the package must reflect what it contains and should capture the
consumer’s attention. Since the manufacturing processes are highly automated sensors are
placed in strategic places during production to rapidly detect errors in the packaging. Such
errors may include defects in the product, packaging, or labelling. ML-based image
recognition systems have evolved to examine the placement of multiple items inside the
package.

Minimising and, when possible, preventing the shipment of incorrect or damaged products is
essential for building and maintaining consumer trust in both the product and the supplier.

PACKAGE DESIGN AND PACKING OPTIMISATION

You can train ML applications to design the ideal packaging for a product. You need to take
into account many features of the product while designing- like the durability, shape, and
nature and also the potential uses of the product. Also, you must consider the visual appeal
of the package.

There are various materials available for packaging. With growing concerns about the
environment, it's important to consider how packages are disposed of—using less material
and incorporating biodegradable options. Machine learning can be used to model these
features, test different designs, evaluate the cost-benefit of each option, and help select the
best packaging design.



INVENTORY CONTROL ) f

Machine learning can analyse historical data and current information in the packaging
industry. These include analysing seasonal trends and customer feedback, to forecast x
demand and determine the optimal stock levels. .

By integrating machine learning with real-time data from sensors, companies can enhance
the efficiency of storing, retrieving, and loading products for shipment. This approach helps
significantly reduce storage costs by minimising overstocking and stock-outs.

PREVENTIVE MAINTENANCE

Packaging companies rely heavily on automated machines that require regular,
comprehensive maintenance to prevent costly breakdowns. Using embedded sensors and
machine learning, companies can implement proactive scheduled maintenance to minimise
downtime.

SUPPLY CHAIN OPTIMISATION

Machine learning can predict demand, select suppliers, optimise production, manage
inventory, and determine delivery routes, all of this helps to optimise your supply chains. It
also helps to plan for unexpected disruptions and improve communication, aiding critical
decision-making in supply chain management.

Furthermore, the integration of machine learning with Al technologies like the Internet of
Things and Natural Language Processing is becoming more affordable, allowing even SMEs
to leverage these tools with the help of skilled experts and consultants.



THE FUTURE OF PACKAGING INSPECTION ~

Artificial Intelligence (Al) is now at the forefront of sustainable packaging practices.
C.onglomerctes like Amazon are using Al tools to reduce product damage by identifying,
patterns and improving packaging materials. By using such Al-driven models, companies
have achieved remarkable milestones in waste reduction across hundreds of thousands
of packages. Additionally, with Al, they have optimised packaging materials, v
contributing to a decrease in shipping costs.

The successful integration of Al in sustainable packaging demonstrates the power of
machine learning algorithms. These algorithms learn from real-time data, making o
informed decisions that benefit both the environment and business operations. With the
constant improvement of packaging materials, companies can enhance customer
satisfaction and minimise waste generation, driving cost savings in their supply chain
process.

This Al model’s algorithms determine the best packaging materials—like plastic, flexible
packaging, corrugated cardboard, or padded mailers—for each item or delivery. By
selecting the most suitable option, the model keeps packages lighter while ensuring
they're well-protected for safe delivery.

Other motivating factors consist of increased operational effectiveness and cost savings.
Al-powered automation improves productivity and profitability by streamlining processes,
identifying packaging flaws, and optimising those configurations.

More companies are adopting Al owing to technological advancements and increased
accessibility. Thus, the implementation makes more practical sense. The packaging
industry's introduction of Al is allowing it to create more personalised experiences, minimise
environmental impact, and more.




ABOUT

We provide smart inventory tracking and automated solutions that accelerate your
company's supply chain visibility.

WE PROVIDE END-TO-END SOLUTIONS INCLUDING:

e ) RFID tags, scanners,
. \? Autonomous robotics Conveyor belts 2

and printers

Laser scanners B8 ) Barcoding systems

Explore how Qodenext can boost your logistics production and inventory management.




