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Transforming Industries with Advanced Computer
Vision and Al-driven Object Detection

l. INTRODUCTION

In an era characterized by rapid technological
advancements, computer vision and Al-driven object
detection have emerged as transformative forces
across a range of industries.

Stanford University’s most recent update on its
One Hundred Year Study of Al includes Computer
Vision and image-processing technology in its report
on the significant advancements in recent years across
various core domains within the field of Al. The study
highlights how deep learning, with its multi-layered
neural networks, can significantly impact tasks such

as recognition and classification. It also highlights

the significant reduction in training time for image
processing, with some programs completing their
work 100 times faster than just three years ago.

A 2023 study on object detection techniques in
uncontrolled environments underscores the ongoing
challenges in this field despite notable advancements
in computer vision. Detecting objects in demanding
real-world conditions remains a formidable task due to
factors such as varying lighting conditions, changes in
viewpoint, and the presence of cluttered backgrounds.

Matroid is addressing these challenges by leveraging
highly advanced deep learning systems. This cutting-
edge computer vision technology propels industries
such as aerospace, automobile manufacturing,
automobile OEM, metals, and airports towards
unprecedented growth and efficiency.
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A. Computer Vision and Object Detection

Computer vision is the field of artificial intelligence (Al)
that relies on a camera-like sensor to capture object
images. It then converts these images into digital
formats and employs computer-based criteria that
simulate human perception to interpret, recognize,
analyze, and derive conclusions from the images.

Deep learning (DL) has risen to become the preeminent
computing paradigm in the machine learning (ML)
realm. The Journal of Big Data further outlines the

growth in the deep learning field, characterized by its
rapid expansion and widespread application across a
broad spectrum of traditional use cases.

Particularly noteworthy is that deep learning has
consistently outperformed established machine learning
techniques in various domains, encompassing fields
such as cybersecurity, robotics and control, among a host
of others.

The technology has proven indispensable because it

not only simulates the way the human brain works but
also offers advantages that surpass human capabilities
in a number of aspects. Speed, consistency, and cutting
edge precision as well as the ability to integrate mass
data volumes effortlessly, tackle specialized or hazardous
tasks, and scale to meet growing demands—even under
adverse conditions—are all advantages of CV.

Industries utilizing Computer Vision and Al-driven object
detection are automating tasks that were once manual
and error-prone, thereby increasing efficiency and safety.

B. Transformative Potential of Computer
Vision and Object Detection

The transformative potential of computer vision and
Al-driven object detection cannot be overstated.

These technologies empower industries to streamline
operations, enhance safety, improve product quality, and
reduce costs.
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At Matroid, the power of computer vision becomes
even more accessible to companies because the
software does not require coding expertise to
implement, unlike the vast majority of computer
vision solutions in the market. Companies
appreciate the user-friendly nature of Matroid’s
software, as it allows virtually anyone to leverage its
powerful capabilities.

Matroid’s innovative CV technology finds a practical
application in a partnership aimed at substantially
improving safety compliance for Service Center Metals
(SCM), a leading provider of aluminum extrusions and
billets. This collaboration, executed in conjunction
with the National Safety Council (NSC) and Safetytech
Accelerator, sought to harness technology to address
workplace fatalities, particularly those linked to
elevated work in the construction industry.

“The evolution of computer vision represents an
extraordinary leap in enhancing efficiency, safety,
quality, and cost-effectiveness across industries.
Matroid’s advanced computer vision solutions are

at the forefront of this transformation, offering
cutting-edge capabilities that are reshaping
various sectors.”

Reza Zadeh
Matroid Founder and CEO

C. The Impact of Matroid’'s Technology on
Industry

Aerospace: The aerospace industry demands
accuracy, safety, and efficiency. Matroid’'s computer
vision and Al-driven object detection is reshaping
aerospace production. With expertise in production
traceability and meticulous oversight, Matroid ensures
acceptable tolerances, streamlining the manufacturing
of air and space craft with unparalleled precision.

Its advanced capabilities in assembly validation and
defect detection enhance overall quality and safety.

Automobile Manufacturing and OEM: Automation
is a cornerstone of automobile manufacturing, and
computer vision plays a crucial role in quality control.
Matroid’s technology simplifies defect identification and
classification, benefiting both manufacturers and OEMs
by making production more efficient.

Metals Industry: The metals industry faces complex
manufacturing processes and stringent quality
standards. Matroid’'s computer vision enhances quality
control in metal processing by identifying surface
defects accurately and efficiently.
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Airports: Airports must balance security and
passenger flow efficiently. Matroid's computer vision
aids in baggage screening and facial recognition,
improving airport security and passenger experience.

Il. COMPUTER VISION AND OBJECT
DETECTION IN AEROSPACE
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Ensuring Precision and Safety in Aerospace
Production: At the forefront of technological
innovation, the aerospace industry, encompassing the
production of airplanes, rockets, and space shuttles,
prioritizes precision and safety. Given the critical
nature of aircraft production, including the meticulous
validation of assembly, maintenance, and inspection,
any lapse in precision can lead to severe consequences.
In response, the integration of computer vision and
Al-driven object detection emerges as a crucial
component in upholding the highest standards of
safety and precision.

Streamlining Aircraft Production Through
Computer Vision: In automating aircraft
maintenance and inspection processes, computer
vision systems are capable of analyzing high-
resolution imagery and videos of aircraft components.
This software excels in identifying wear and tear,
corrosion, maintenance, and other potential issues
with exceptional accuracy. The automation of routine
inspections not only enhances precision but also
minimizes downtime, ensuring that aircraft maintain
optimal conditions for every flight.

Defect Identification with Al-driven Object
Detection: Matroid’s software plays a pivotal role in
efficient defect identification within the aerospace
production domain. Al-driven object detection
algorithms, designed to identify defects and
anomalies in aircraft components, such as cracks in
engine parts or fuselage, demonstrate remarkable
accuracy. These algorithms go beyond detection,
classifying defects based on severity. This
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classification enables maintenance teams to prioritize
and address issues efficiently, contributing to the
overall precision and safety of aerospace production.

Matroid’s Impact on Aerospace Innovation:
Leading aerospace companies, including Lockheed
Martin, SpaceX, and Blue Origin, have recognized

the potential of Matroid’'s advanced computer vision
technology. Matroid’'s Al empowered software finds
real-world relevance and significance in the aerospace
sector, showcasing the tangible effects of cutting-edge
computer vision and object detection.

l1ll. NEW ADVANCEMENTS IN CV FOR
AUTOMOBILE MANUFACTURING
AND OEM

Role of Automation in Automobile
Manufacturing: Automation has long been a
cornerstone of automobile manufacturing, driving
efficiency and consistency. As production lines have
become more automated, the role of computer vision
in quality control has grown significantly.

Enhancing Quality Control on Production
Lines: Computer Vision has aided in quality control
on automobile production lines for years. However, the
advent of Al-driven object detection has made quality
control simpler and more affordable than ever before.
These systems can inspect every vehicle component
with unparalleled accuracy, detecting even the
smallest defects.

Al-driven Object Detection in Defect
Identification: Matroid’s technology excels in defect
identification and classification. It goes beyond merely
identifying defects; it can categorize defects based

on their severity, ensuring that issues are addressed
promptly. This level of precision in quality control is
essential for maintaining high product quality and
reducing recalls.

Matroid’s Advanced Computer Vision in

the Automobile Industry: Leading automobile
manufacturers, including companies like Mercedes
and Yazaki, have adopted Matroid’s advanced
computer vision technology to enhance their
production processes. This implementation has
streamlined quality control, reduced costs associated
with defects, and ultimately improved the overall
quality of vehicles reaching consumers. Yazaki, a
global automotive parts supplier with a focus on wire
harnesses, instruments, and components, is a Matroid
client. Yazaki's focus lies in ensuring stringent quality
assurance and quality control (QA/QC) for wire harness
assembly. They are leveraging Matroid’s technology to
track cycle times, ensuring that production occurs at
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an optimal rate. This proactive approach allows them
to identify and address potential slowdowns within
their production facilities promptly. Matroid’'s advanced
computer vision technology revolutionizes quality
control in automobile manufacturing, making it more
efficient, cost-effective, and precise.

IV. TRANSFORMING METALS
INDUSTRY
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A. Complexity of Metals Manufacturing

The metals industry encompasses a wide range of
processes, from smelting and casting to rolling and
surface treatment. These processes are inherently
complex and demand strict quality control to meet
industry standards.

B. Enhancing Quality Control in Metal
Processing

Computer vision plays a pivotal role in ensuring
quality control in metals manufacturing. It can inspect
the surface of metal products for defects, cracks, or
imperfections with exceptional accuracy. This level of
precision is challenging to achieve through manual
inspection and traditional methods.

C. Object Detection in Identifying
Surface Defects

Matroid’s advanced computer vision technology

is adept at identifying surface defects in metal
products. By leveraging Al-driven object detection,
manufacturers can identify defects at various stages
of production, allowing for timely intervention and
minimizing waste.

D. Matroid’s Computer Vision in the
Metals Industry

Companies in the metals industry, such as Service Center
Metals (SCM) and JOST International, have embraced
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Matroid's advanced computer vision solutions to
enhance their quality control processes. This adoption
has not only improved product quality but also reduced
the costs associated with defects, contributing to
increased profitability.

In particular, Service Center Metals (SCM) has integrated
Matroid's CV to enhance environmental quality control,
aiding in regulatory compliance and minimizing
environmental impact. Aligning with industry trends
focused on sustainability, the integration of computer
vision into environmental quality control enables SCM to
uphold both product quality and resource management
in their manufacturing operations.

Matroid's advanced computer vision technology is
transforming quality control in the complex metals
manufacturing industry, with clients reaping the benefits
of enhanced precision, reduced defect-related costs, and
improved production quality.

V. AIRPORT SECURITY AND
EFFICIENCY
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A. Challenges Faced by Airports

Airports are bustling hubs of activity with thousands
of passengers every day. Security and efficiency in this
setting are critical. Ensuring the safety of passengers
and preventing security threats while maintaining a
smooth passenger flow presents a constant challenge
for airport authorities.

B. Enhancing Security/Passenger Flow

Computer vision technology has revolutionized airport
security and efficiency. Surveillance cameras equipped
with Al-driven object detection can identify suspicious
behavior, track individuals of interest, and enhance
overall security measures. Additionally, computer vision
systems optimize passenger flow by analyzing crowd
patterns and adjusting resources accordingly.
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C. Al-driven Object Detection in
Baggage Screening and Facial
Recognition

In baggage screening, Al-driven object detection
algorithms can accurately identify prohibited items

and potential threats within luggage. Facial recognition
technology further enhances security by rapidly matching
passengers with their identification documents, reducing
wait times, and improving overall airport efficiency.

D. Matroid’s Computer Vision in
Airports

Heathrow is the busiest airport in Britain,

adhering to millions of passengers annually. In 2021,
it served 19.4 million passengers. Additionally, in

2021, there were 195,340 air transport movements

at Heathrow, equivalent to an average of 536 flights
arriving or departing daily. Matroid’'s CV Al cameras,
video data, and image recognition helped Heathrow
Airport enhance its queuing, process inspection, wait
time analysis, and general safety applications.

Rome’s Leonardo da Vinci-Fiumicino Airport is the main
international airport serving Italy’s capital. Located

in Fiumicino, FCO is the primary hub for Alitalia and
serves as a hub for ITA Airways. In 2022, the airport
recorded a total of 29,360,613 passengers. The airport
utilized Matroid’s Al video analytics for runway safety
applications as well as line queuing and airport staffing.

“Matroid’s computer vision platform is key for
ADR's innovation initiatives. The cutting-edge
deep-learning technology empowers our teams
to continuously ensure highly efficient and safe

operations across the airport.”

Giulio Ranucci
Innovation & Digital Manager

As demonstrated, the application of advanced
computer vision and Al-driven object detection is
making a profound impact across various industries. It
enables unprecedented levels of precision, efficiency,
and safety. However, to remain competitive and
innovative, it is essential to embrace future trends and
opportunities in this rapidly evolving field.

V1. FUTURE TRENDS AND
OPPORTUNITIES

Matroid’s Deep Learning Advancements:
Leveraging Reza Zadeh's extensive experience in
deep learning and machine learning, Matroid is
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uniquely positioned to harness the potential of these
technologies. With a decade-long role as an Adjunct
Professor at Stanford University, Zadeh has consistently
operated at the cutting edge of research and innovation
in the field. His background enriches Matroid's computer
vision technology, setting it apart through its distinctive
integration of deep learning techniques.

The efficacy of deep learning has been the subject of
numerous studies. For instance, a paper presented

at the International Conference on Learning
Representations revealed the remarkable capability of
large networks to learn even seemingly random patterns,
retaining this adaptability when confronted with entirely
arbitrary information.

Matroid's technology stands out for its ability to
comprehend intricate visual data, tackle new challenges
with agility, and continually enhance its performance.

Future trends and opportunities in computer vision

are intricately linked to the evolution of foundation
models. One example is the development of large-scale
computer vision models that match the scale of large
language models (LLMs) such as GPT-3. As a video from
Stanford University explains, these models, equipped
with billions of parameters, possess the potential to excel
in various computer vision tasks, encompassing image
recognition, object detection, and scene understanding.

Their proficiency in capturing intricate patterns and
relationships in visual data positions them to provide
more precise and versatile solutions across diverse

industries. The expansion of these models also marks
the onset of multi-modal Al, where both language and
images can be seamlessly integrated.

ConvNeXt V2, in particular, seamlessly aligns with this
vision as outlined in a DeepLearning.Al newsletter.
This large-scale computer vision model has the potential
to rival the parameter count of GPT-3, and in doing so,

it represents a pivotal advancement in the realm of
computer vision — much like LLMs have revolutionized
natural language understanding and generation.

ConvNeXt V2's specialization in convolutional layers
allows it to efficiently process and comprehend visual
data, showcasing its prowess in image-related tasks.
Notably, this model's excellence in performance on
standard benchmarks like ImageNet underscores its
ability to surpass previous models and signifies improved
precision and capabilities for computer vision systems.

Furthermore, the computational efficiency of ConvNeXt
V2 sets it apart from certain transformer models, making
it a cost-effective choice for a wide range of applications.
Additionally, research suggests that it is scalable,
enabling its deployment on a variety of datasets beyond
ImageNet. This scalability enhances its adaptability to
diverse and extensive datasets, further amplifying its
potential and flexibility.

In essence, the prospects for computer vision in the
future will be heavily influenced by dual forces of scaling
models and the integration of multi-modal Al, enabling
new avenues for innovation and growth.

TRADITIONAL MACHINE VISION COMPARED TO MATROID'S COMPUTER VISION

| TRADITIONAL MACHINE VISION
Rules based vision

No defect insights Limited tools

Limited variation Rules based coding
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MATROID’S COMPUTER VISION
Deep Learning

Defect variations High mix production

Exact classification Varying Light conditions
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