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‘Human eyes are are not infallible
and can suffer from fatigue, inconsistency,
and subjectivity’

\Vision Systems vs. the Human Eye:
A Common Misconception

In the pharmaceutical and medical industries, precision and accuracy are crucial. From ensuring the

correct labeling of products to verifying the integrity of packaging, vision systems have become integral
to the manufacturing process. However, despite their advanced capabilities, these systems often face
misconceptions, particularly regarding their comparison to the human eye. This article explores the role
of vision systems in the pharmaceutical and medical sectors, highlighting their strengths, limitations,
the future potential of Al integration, and the importance of proper system preparation.

Introduction

One of the most significant misunderstandings about vision systems is the belief that they can replicate
or even surpass the human eye in every aspect. While it's true that high-tech cameras used in vision
systems are incredibly precise, they operate differently from the human eye, which has around 6 million
“pixels” or photoreceptors.

Human eyes are incredibly adept at recognizing patterns, colors, and subtle differences in texture due
to their complex structure. However, they are not infallible and can suffer from fatigue, inconsistency,
and subjectivity. In contrast, vision systems are designed to maintain consistent performance, but they

have limitations, especially in character recognition and color differentiation.

A typical industrial camera might have a resolution ranging from 1to 20 megapixels. Despite having
fewer "pixels” compared to the human eye, these cameras are engineered to capture images with
extreme precision. However, unlike the human eye, which can process complex scenes with natural
ease, cameras capture images in a binary manner—primarily in black and white. This means that before
a vision system can effectively distinguish between “right” and “wrong," it must be meticulously taught
what to look for.

When a human “checks” an object by eye, this is often combined with picking up the object and
manipulation the object en touching the object. This creates a 3 dimensional image and sensory
receptors in the skin (such as mechanoreceptors) detect touch, pressure, texture, and temperature.
All of this is not present when an industrial camera takes a photo from a fixed position and angle of an
object which makes much less information available than the human “eye check” does.



The Importance of Preparation
in Vision System Integration

Given the inherent differences between human vision and camera-based systems, proper preparation is
crucial when integrating vision systems into industrial processes. Here are some key steps to consider:

1. Defining Objectives:

2. System Calibration:

3. Teaching the System:

4, Testing and Validation:

Before implementation, clearly define what the vision system needs
to achieve. Whether it's reading barcodes, verifying the presence of
components, or inspecting seals, the objectives will dictate the type
of system required.

Vision systems must be carefully calibrated to account for variables
like lighting conditions, surface reflections, and the specific
characteristics of the objects being inspected.

As vision systems work primarily in grayscale, they rely on algorithms
and pattern recognition to differentiate between acceptable and
unacceptable items. This requires a thorough teaching process,
where the system is shown numerous examples of “good” and “bad”
outcomes to create a reliable reference database.

After setup, extensive testing is necessary to ensure the system
can handle real-world variability. This includes running the system
under different conditions to identify any potential blind spots or

areas where accuracy may falter.

Types of lision Systems
and Their Applications

The pharmaceutical and medical industries employ various types
of vision systems, each with unique capabilities suited to specific

tasks:

1. Presence/Absence Detection Systems:
These systems are used to verify whether specific components are
present in a product or assembly. For example, they can check if a
blister pack contains the correct number of needles.

2. Measurement Systems:

Precision is critical in pharma and medical manufacturing. Meas-
urement systems are used to verify the dimensions of products,
ensuring they meet strict specifications. An application for this
could be the relative plunger position within a syringe to verify the

correct volume.

3. Optical Character Recognition (OCR):

OCR systems read printed text on packaging, labels, and com-
ponents. While humans excel at reading text, cameras must be
trained extensively to recognize characters, especially under vary-
ing conditions like smudging or poor print quality.

4. Barcode and Data Matrix Readers:
These systems ensure that barcodes and data matrices are cor-
rectly printed and readable, which is essential for tracking and

tracing products through the supply chain.

5. Color Detection Systems:

While more challenging to implement due to the monochromatic
nature of standard vision systems, color detection is crucial for dis-
tinguishing between different products or verifying that the correct

label has been applied.



The Future of Vision Systems:
Al Integration

As technology continues to advance, the integration of Artificial Intelligence (Al) into vision systems
is ready to revolutionize the industry. Al can significantly enhance the capabilities of vision systems,

allowing them to learn and adapt more effectively over time. Here are some of the future possibilities:

1. Enhanced Pattern Recognition: Al-driven vision systems can analyze more complex
patterns and make decisions based on a broader range
of data points. This will improve accuracy and reduce

the need for manual teaching.

2. Adaptive Learning:

Future Al-enabled systems will be able to learn from
every inspection, improving their accuracy and reducing

the need for extensive pre-programming.

3. Advanced Anomal\/ Detection: Al can help vision systems identify subtle defects that
might be missed by traditional systems, further enhancing

quality control in pharmaceutical and medical manufacturing.

‘Al can significantly enhance

the capabilities of vision systems,
allowing them to learn and adapt
more effectively over time'

GTE's Expertise
in ision Systems

At GTE, we understand that integrating vision systems into your manufacturing process is a complex task
that requires careful planning and expertise. We offer comprehensive advisory services to help you navi-

gate the selection, implementation, and optimization of vision systems tailored to your specific needs.

Whether you're exploring the latest Al-driven innovations or looking to optimize your existing systems,
our team is here to guide you through every step of the process. We ensure that your vision system is

not only technically sound but also perfectly aligned with your production goals.
Conclusion: The Value of Vision Systems in Pharma and Medical Manufacturing

Vision systems have revolutionized quality control in the pharmaceutical and medical industries, offering
unparalleled consistency and precision. However, it's essential to recognize that these systems operate
differently from the human eye and have specific limitations that must be addressed through careful

preparation and integration.

By understanding the capabilities and constraints of vision systems, and by leveraging the future potential
of Al, GTE, together with customers, can make informed decisions about their implementation, ensuring
that these powerful tools are used to their full potential in maintaining the highest standards of quality

and safety.

If you're considering integrating or upgrading a vision system, GTE is here to help you make the right
choice. Contact us to learn more about how we can assist in optimizing your production processes

with the latest in vision technology.
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