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Optimizing Quality Assurance in Manufacturing with
Constems-Al's BoVi Solution

The BoVi solution automates quality assurance with an Al-powered visual inspection
system that leverages Intel® Technology to revolutionize product inspection and
dramatically increase throughput in the manufacturing sector.

CONSTEMS-AI

About Constems-Al

Constems-Al pioneers vision-
based Al, surpassing human
cognitive abilities to redefine
human machine interaction.
Specializingin high-
performance Al-driven vision
solutions via SaaS, they
accelerate Industry 4.0 and
retail 2.0 digitization while

minimizing human intervention.

Their flagship offering, BoVi,
provides advanced Al-based
vision inspection and analytics,
optimizing operations for
enterprisesin production.
Constems-Al works to actively
shape the future through
revolutionary Al solutions.

L] Managing Production Pressures and the Importance

of Accurate Inspection Practices

Manufacturers today face the challenging task of balancing
rising expectations for high production throughput while
maintaining stringent quality standards and keeping costs down.
Each defect on a factory floor can have significantimpactsona
manufacturer’s bottom line, from machine downtime to delayed
shipping and poor customer experiences. Timely and accurate
inspections are critical for maintaining smooth operations and
ROI, yet this is difficult for manufacturers to achieve, particularly
in high-volume production environments.

Traditional inspection methods often rely on manual
intervention or outdated technologies, leading to inefficiencies,
increased costs, and diminished product quality. In a study
conducted by Sandia National Labs, the accuracy of correctly
rejecting precision manufactured parts by human operators was
found to be 85% while the industry average was 80%.!
Conversely, modern methods of visual inspection can prove
unwieldy and expensive, requiring multiple cameras to detect
even rudimentary product features and defects.

When defects are not identified swiftly and with high-accuracy,
manufacturers can face a number of costly consequences:

Production delays and ¢ Reputational damage and
recalls mistrust

Reduced product quality ¢ Eroded market share

and safety

Increased rework costs

In response to these challenges, companies are increasingly

I turning to Industry 4.0 solutions.
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What is Industry 4.0 and Why Does it Matter?

Industry 4.0, also known as the Fourth Industrial Revolution,
marks a pivotal shift in the manufacturing landscape driven by
digitization and disruptive technologies such as data analytics,
Al, 10T, and robotics. As companies recognize its strategic
importance, the adoption of these technologies is becoming
increasingly widespread.

A 2022 McKinsey survey report showed 68% of respondents
regarded Industry 4.0 as a top strategic priority, with 70%
already piloting or deploying new technology.? As companies
embrace this paradigm shift, those quick to adapt stand to
reap substantial economic benefits. According to McKinsey's
analysis, companies leading the charge toward Al and
advanced technologies can expect a remarkable 122% positive
cash flow change by 2025. In contrast, lagging behind in
technology adoption could result in significant downturns for
companies to the tune of 23%.2

Recognizing the potential to help manufacturers improve
visual inspection through Al, Constems-Al developed the
BoVisolution. It serves as a critical enabler for companies
striving to advance their operations to Industry 4.0 standards.
By automating visual inspections with Al technology, the
solution provides rapid defect detection to help operators
enhance productivity while maintaining quality standards on
the assembly line. As companies navigate the complexities of
adigital transformation, BoViserves as a catalyst for
innovation, enabling them to unlock new levels of
competitiveness and success in the digital era.

Empowering Manufacturers with Al-driven Inspection: The BoVi Solution

BoViemploys advanced computer vision and deep learning algorithms to analyze visual data in near
real-time at the factory level. BoViuses cameras on the factory floor to capture high-resolution images
of products as they move along the assembly line.

Images are processed through a sophisticated Al pipeline, which meticulously examines each product
for defects and irregularities. Utilizing a combination of pattern recognition, object detection, and
anomaly detection techniques, BoViachieves high-accuracy product inspection at an average speed
10x faster than conventional methods. With just a single camera shot, BoVican detect over 100 prebuilt
defects. Whether it's surface imperfections, misalignments, or inconsistencies in shape or size, BoViis
equipped to detect even the most subtle deviations from quality standards.

Upon detecting a defect, BoVigenerates instant alerts, allowing manufacturers to take immediate
corrective action. Whether it's halting the production line, initiating rework processes, or conducting
further analysis, BoViensures that quality issues are swiftly addressed, minimizing downtime, and
reducing the risk of defective products reaching the market. This upgrade in operations translatesinto a
significant cost efficiency boost of around 20%.

Working in tandem with BoVi, The CAlnatics cloud platform centralizes data management and
aggregates visual data for comprehensive historical analysis and actionable insights. The platform
offers interactive dashboards showcasing production trends, defect patterns, and quality control
metrics. Visualizing this data empowers manufacturers to optimize their processes, identify areas for
improvement, and make informed decisions to enhance overall efficiency and product quality.
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Key Features of the BoVi Solution

Al-drivenvision-basedinspection: BoViemploys Al algorithms and vision-based technologies
to conduct comprehensive inspections on the assembly line. By analyzing intricate details, BoVi

provides precise defect detection, capturing subtle deviations from quality standards. With a
single camera, BoViidentifies over 100 pre-designated defects in a single shot, including surface
imperfections and misalignments.

Real-time analytics and rapid processing: BoVi enables real-time monitoring of production
processes, allowing manufacturers to promptly identify and address issues as they occur. Its high-
speed processing capability analyzes large data volumes to facilitate efficientinspections and

optimized throughput. Operators receive instant alerts regarding any deviations from quality
standards, enabling prompt corrective actions.

Automated Quality Control: BoVireduces the reliance on manual inspections and minimizes the
risk of human error through process automation. By streamlining inspection tasks and eliminating
manual intervention, BoViaccelerates the inspection process while also improving accuracy and

reliability.

Trend analysis and actionable insights: BoVioffers remote access to dashboards that
demonstrate trends in production performance, defect rates, and quality metrics. By aggregating
data from ongoing inspections and historical records, BoVianalyzes trends over time, identifying
patterns and anomalies to present actionable insights for continuous process improvements.

These features and capabilities enable the BoVi Solution to provide the following
benefits to end customers:

A

Enhance product
quality and reliability

By maintaining
meticulous quality
standards, BoVi helps
manufacturers
enhance the overall
quality and reliability of
their products. This
translates to greater
customer satisfaction
and loyalty, as
customers can trustin
the consistency and
excellence of the
products they receive.

Boost cost
savings

By catching defects
early in the production
process,
manufacturers can
reduce rework costs,
minimize scrap, and
avoid costly recalls.
Additionally, BoVi's
efficient operation and
streamlined processes
contribute to overall
cost savings, helping
manufacturers
optimize their use of
labor and resources to
maximize profitability.

Improve operational
efficiency

By streamlining
inspection tasks
through automation,
manufacturers can
elevate production
efficiency and minimize
bottlenecks. Operators
can promptly identify
and address issues to
reduce production
delays, increase
uptime, and implement
preventive
maintenance to ensure
smooth operations
throughout the
manufacturing
process.

Preserve brand
integrity

By intercepting
defective products
before they reach
consumers, BoVihelps
companies maintain
brand integrity.
Consistently delivering
high-quality and
reliable products
promotes customer
satisfaction, positive
reviews, and repeat
business. This, in turn,
strengthens brand
reputation and fosters
long-term successin
the marketplace.
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Customer Success Story: NTRM Solution at ITC Green
Leaf Threshing Plant

Challenge: | TC Green Leaf Threshing Plant was struggling with
their tobacco grading process. Despite manual efforts in detection
and elimination of non-tobacco related material (NTRM), the
process proved ineffective, leading to substantial revenue loss. The
inability to accurately identify and remove NTRM resulted in lower
product quality that created dissatisfaction among customers.

Solution: Inresponse to this challenge, ITC Green Leaf Threshing
Plant deployed Constems-Al’'s BoVisolution. Leveraging cutting-
edge Al technology, BoViimproved the tobacco grading process
by automating detection and elimination tasks. The solution
enhanced processing speeds and provided precise identification of
NTRM, helping ITC Green Leaf Threshing Plant maintain
consistency in their quality control.

Result: The implementation of BoViyielded remarkable results for
ITC Green Leaf Threshing Plant. With an accuracy rate exceeding
90%, the quality of tobacco grading soared, leading to improved
customer satisfaction. The solution not only minimized revenue
loss but also upheld stringent quality control standards, maintaining
ITC Green Leaf Threshing Plants’ positive reputation among their
clientele.

Intel® Technology Helps Optimize the BoVi Solution for Manufacturing Excellence

Intel has been instrumental in elevating Constems-Al's BoVisolution. Constems harnesses the power of
Intel® Technology to optimize its performance and scalability for demanding manufacturing
environments.

Intel® Distribution of OpenVINO™ toolkit: BoVi utilizes the advanced capabilities of OpenVINO ™
toolkit, a powerful deep learning inference toolkit. OpenVINO™ accelerates Al inference with lower
latency and higher throughput while maintaining accuracy. This technology provides developers with a
comprehensive suite of tools for developing and deploying Al-based computer vision models quickly,
optimizing them, and scaling them effectively. By leveraging this toolkit, BoVi minimizes disruptions and
maximizes performance, ensuring accurate and high-speed visual recognition processing. Furthermore,
the OpenVINO ™ toolkit allows BoVi to take full advantage of existing Intel® Processor architectures,
enhancing its efficiency and effectiveness.

Intel® Xeon® Processors: BoVirelies on 3™ Gen Intel® Xeon® Scalable processors, tailored for
managing complex Al workloads alongside existing tasks. These processors boast Al acceleration and
optimization features, markedly enhancing performance for Al applications. They leverage built-in
workload acceleration capabilities like Intel® Deep Learning Boost, Intel® Advanced Vector Extensions,
and Intel® Speed Select technology. By running Al algorithms through Intel® Xeon® processors, BoVi
efficiently categorizes and analyzes data, ensuring precise and timely insights. Integration of Intel®
Xeon® processors enables BoVito achieve outstanding performance and reliability in manufacturing
inspection tasks.

Intel® Optimization for PyTorch: BoVifurther benefits from Intel® Optimization for PyTorch, a
framework that enhances the performance of PyTorch-based deep learning models. Through this
optimization, BoViensures efficient execution of Al algorithms, enabling faster processing and greater
accuracy, enhancing the solution’s ability to handle intensive workloads while maintaining reliable and
consistent performance.
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Conclusion

BoVi's Al-powered visual inspection system leverages Intel® Technology, to revolutionize quality
control in high-volume manufacturing environments. with automated defect detection and real-time
insights. As manufacturers embrace Industry 4.0, BoVirepresents a crucial step in aligning with the
goals of digital transformation. With Al-powered visual inspection, Constems-Al helps companies
improve their processes, minimize delays, and uphold the highest quality standards. With BoVi,
manufacturers can achieve greater efficiency, cost savings, and preserve brand integrity, positioning
themselves for success in a rapidly evolving industry.

Learn More . ; .
Constems-Al ‘s visual inspection

product has transformed quality
control. It enhances precision,
efficiency, and defect detection.
This Al solution redefines
quality control, ensuring
superior product quality across

To learn more about the BoVi Solution visit:
= Constems-Al Website

= Visuallnspection with Industrial Al Solution
Page

® U : Joie ‘
To learnabout Intel® Technologies visit: industry, revolutionizing visual

inspection in manufacturing.”

= [ntel® Distribution of OpenVINO™ Toolkit
Product Page

Intel® Xeon® Scalable Processors
Product Page

Intel® Optimization for PyTorch
Product Page

Intel® Distribution for Python* Product Page

— Global CTO of aLeading
FMCG Brand
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Notices & Disclaimers

Intelis committed to respecting human rights and avoiding complicity in human rights abuses. See Intel’'sGlobal Human Rights
Principles. Intel® products and software are intended only to be used in applications that do not cause or contribute to a violation
of aninternationally recognized human right.

Intel technologies may require enabled hardware, software or service activation. No product or component can beabsolutely
secure. Your costs and results may vary. Intel does not control or audit third-party data. You should consult other sources to
evaluate accuracy. Code names are used by Intel to identify products, technologies, or services that are in development and not
publicly available. These are not "commercial” names and not intended to function as trademarks.

You may not use or facilitate the use of this document in connection with any infringement or other legal analysis concerningintel
products described herein. You agree to grant Intel a non-exclusive, royalty-free license to any patent claim thereafter drafted
whichincludes subject matter disclosed herein.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries.Other names
and brands may be claimed as the property of others.
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