
Embracing the Future: 

Advancing with Next-Generation Machine 
Vision Technologies


The world of manufacturing and logistics is changing more rapidly every day, with industries 
worldwide struggling to keep up with global labour shortages and mounting pressure from 
eCommerce expectations, which are higher than ever before— not to mention the growing 
demand for speed and quality.


Machine vision is no longer a future concept; it now underlies innovation in every sector. 
Next-generation machine vision technologies have transformed possibilities, from quality 
control in manufacturing to diagnostic precision in healthcare. They provide a brand new 
outlook on what can be achieved.


In a world increasingly defined by data and automation, machine vision technologies of the 
next generation are poised to emerge as a driving force in redefined processes, efficiency, 
and innovation. 




The two most important sectors, manufacturing and logistics, face acute challenges in 
terms of labour shortages and the rising demands of eCommerce. Precision and speed 
have to play a role. Next-gen machine vision technologies are changing these sectors with 
automation in the process, greater quality assurance, and efficiency. These AI solutions 
enable reduced operations costs as well as real-time decision-making so that 
competitiveness is not lost in today’s faster market.


Scalable machine vision platforms integrate powerful hardware and software, offering 
businesses a seamless way to meet their ever-increasing operational demands. With 
trends such as AI, edge computing, and 3D vision inspiring innovation, the adoption of 
these technologies empowers companies to overcome challenges and optimize 
performance.


Executive Summary:

Manufacturing and logistics face a lot of challenges. With an ever-restricted pool of skilled 
labour coupled with skyrocketing eCommerce demands, businesses need to become more 
efficient than ever. 

Additionally, premium, high-quality products have never been more critical, as they directly 
correlate with customer satisfaction and long-term loyalty. Adapting to these challenges 
and pressures is imperative for survival.


To update your operations to machine visions, you need to understand what it is and how it 
works. Let’s take a look..


At its core, machine vision uses AI for interpreting and analysing visual data from the 
environment. This remarkable technology is set to revolutionise manufacturing and logistics 
in many ways:


Challenges in Manufacturing and 
Logistics


Decoding Machine Visions and Its 
Impact


By automating tasks like assembly and inspection, machine vision reduces labour 
shortages not compromising on consistency and precision. 


Swift product assembly and meticulous packaging with the help of machine vision enable 
organizations to keep pace with the repaid delivery expectations of consumers.


Addressing Labour Shortages:

Meeting the eCommerce Demands: 



Real-time defect detection ensures that only products meeting high standards reach the 
market, thus bolstering the quality and enhancing customer satisfaction. 


By automating multiple stages of the supply chain, machine vision helps organisations 
mitigate costs and improve efficiency, effectively managing the flow of products. 


Adopting machine vision is one of the best things you can do for your business. 
And here is why.


Quality Assurance: 

Operational Streamlining: 

Integrating the machine vision into manufacturing and logistics offers numerous 
advantages:


To fully harness these advantages, equipping employees with the right training in AI and 
machine vision technologies is essential, ensuring seamless integration, optimal usage, and 
the ability to adapt to evolving technological landscapes. 


While machine vision has an array of possibilities, you can only unlock its benefits through 
comprehensive employee training. Empowering your workforce with AI knowledge ensures 
the optimal application of this technology. Here is where several critical aspects of the 
training are crucial:



Key Advantages of Adopting Machine 
Vision


Key Advantages of Adopting Machine 
Vision


Higher Accuracy:

Machine vision eliminates the 
unpredictability of human 
errors, which leads to reliable 
and uniform outcomes. 

Increased Efficiency:

When businesses automate 
routine tasks, they can shift 
their focus to high-value 
operations, resulting in 
heightened productivity. 


Improved Quality Control: 

Consistent monitoring enables 
anomalies that can help you to 
consistently meet quality 
benchmarks.



Ethical Standards

Employees who know the 
ethical ramifications of AI 
can navigate complex 
issues like data ownership 
and privacy responsibly.


Knowledge of AI 
Tools

A thorough understanding 
of AI allows employees to 
leverage these tools 
effectively, maximising 
their impact.


Effective Prompt 
Engineering

Training in crafting perfect 
prompts that are precise 
fosters clear communication 
within the AI systems. It 
guarantees relevance and 
accuracy in the outcomes.


Evaluation Skills

The ability to critically 
assess AI outputs is crucial 
if you want to maintain 
quality and reliability in 
decision-making.

Machine vision also enhances barcode scanning by enabling faster, more accurate 
decoding and integration with advanced automation systems.

More than seventy years ago the first barcode patent was filed, and it has been 50 years 
since someone scanned the first UPC code at a supermarket. With so many decades of 
history and evolution, the barcodes have come a long way.


The simple black-and-white iconic stripes on the barcode are on nearly every product 
across the world. They have made the process of tracking, tracing, and scanning inventory 
simple.

The Barcode Revolution: Transforming 
Global Commerce for 70 Years

From Complex Processes to Streamlined 
Convergence 


Early barcode scanners had laser-based technology for reading the lines and spaces of 
the barcodes. While that was the revolutionary tech of that time, scanners have come a 
long way since then. 


Modern-day industrial scanners now have sophisticated camera-based imaging 
technology. There is an image-based reader that scans a digital picture of the barcode 
and uses advanced software and algorithms to decipher the information. 


It’s also the same imaging technology that’s at the core of the modern fixed industrial 
scanners powering the data capture function of machine vision smart cameras. 


Older versions of machine vision can be complicated. They may require more time and skill 
and you may need more financial resources to make the automation viable. Even today, 
some vendors have market-proprietary solutions. This means users need to purchase and 
support different products and applications to use and manage their machine vision 
projects.


Lasers and Advanced Imagers 




Empowering Businesses with Simplified 
and Scalable Automation Solutions 


You need a unique solution with a comprehensive portfolio that meets all your machine 
vision needs. What works best is a range of industrial scanning and machine vision 
products that provide enhanced flexibility, choice, simplicity, and value, helping you 
navigate both current challenges and future uncertainties. 


Simplify the process of qualifying, procuring, and deploying automation products, 
software, and components through a single source for all your requirements. Experience 
the difference with an integrated approach.


As more businesses and logistics companies want to address increasing business 
challenges innovators are coming up with integrated software and hardware solutions with 
automation. The goal is to drive higher levels of process efficiency and productivity. These 
are simple to use and have a broader range of capabilities while easily integrating into 
existing systems.


Instead of requiring separate hardware and software for each application, these systems 
merge machine vision and scanning functions into a single solution. Businesses can rely on 
this easy-to-manage platform for various traceability, scanning and product inspection, 
recognition and guidance tasks. 

Innovative product designers are learning from the past and priotising the ease of use to 
ensure new solutions are simpler to deploy and manage. Flexible solutions are empowering 
value-added distributors and system integrators to design and implement applications for 
industrial clients with ease.


Profiles can be quickly added for fast network configuration and seamless device 
commissioning. Even small and mid-sized industrial companies can now enjoy the benefits 
of automation without the complexities of managing outdated systems.



The latest solutions are intuitive, employing a software-defined approach that supports 
both machine vision and fixed industrial scanning in the same hardware. All companies 
need to do is invest in one portfolio to manage multiple operations. And that a single 
portfolio can provide pathways for navigating and upgrading from a simple scanning 
capability to the most advanced machine vision process.


A software-based design makes it easier for machines sensors and cameras to quickly 
identify problems. This enables managers to address quality issues in real time. Software-
defined systems also allow companies to capture data, analyse it and turning it into 
actionable information. 


Why is that important?

Now, let’s see the applications of machine vision.


Ensure Easier Management, Faster Upgrades 


Making Better Business Decisions


Businesses and the processes supporting their operations are constantly evolving. Today 
they might need to capture 1D/2D barcodes at a slow speed, tomorrow they may need 
Direct Part Marks (DPM) or Optical Character Recognition (OCR). 


Future requirements may ask for machine vision toolsets for inspection. The best part is 
that all of these capabilities are possible using the same hardware and one common 
software platform.


Managers can now enhance their scanning or vision capabilities with routine software 
updates in minutes. They do not have to refresh or replace an entire set of products. Also, 
plant managers can right-size their scanning and machine vision applications. 


Applications of Unified Industrial 
Scanning and Vision Systems

A software-defined, undefined industrial scanning and machine vision platform offers 
devices industrial scanning applications in the medical devices and pharma industries. To 
understand the concept fully, let’s examine a fixed industrial scanning application in these 
industries:


A fixed industrial scanning system that has previously exclusively scanned barcodes for 
tracking specimens can now support quality checks. This ensures correct fill levels and the 
elimination of foreign materials.


Another system that formerly scanned barcodes on the pill bottles for shipment can now 
also connect the date and IoT printing. Not just that it can also asses the label quality. 
Cameras using the same platform can also check pill quality and count.




New solutions supporting track and trace, help in sorting and quality control throughout 
the supply chain. This provides flawless decoding inspecting and sorting of every part of 
the packaging that moves through production, storage and finally fulfilment. 


These systems don’t just reject items. They provide a full report on why those items were 
rejected and which details on those quality standards were not met. This helps the 
manufacturers take precise corrective measures to rectify the situation. 


With machine vision, you can also enhance the operations’ standards across the supply 
chain. Here’s how.


There are a variety of applications for both fixed and industrial scanning and machine 
vision in manufacturing and logistics. 


Take this example: In manufacturing and packaging, a company uses fixed industrial 
scanners to automate product packaging and sorting. A simple software upgrade allows 
the manufacturer to upgrade the system to support both sorting and quality control:


Improve Operations Across the Supply Chain 


In the case of this example, you can rest assured that each product went through rigorous 
inspection and analysis of quality control standards. Similarly, the warehouse and logistics 
groups can automatically track and trace every product throughout the distribution 
process without interacting with the operator. 


With the ability to improve productivity and automate the movement of goods, these 
solutions are best for enhancing efficiency in warehouse operations, from order sorting and 
inbound processing to trailer loading and robotics management. 


Once the packaging is done, the same system can also:


Scanning the product’s barcode and checking its placement


Scan all packaged barcodes to cross-check data like data or lot codes


Sort the packages based on their final shipping destination


Inspecting the readability, placement and design of the products’ labels. 


Inspect the quality of the package


Track products and packages once they arrive at their destination 


Analysing fill quantity


Sorting products for packaging




Challenges and Solutions   

The future of machine vision is booming, but it is not completely devoid of challenges. To 
enable broader adoption, we must address these challenges. One of the major challenges 
is the high initial cost of advanced machine vision systems. 


These costs can be a barrier, specifically for small and medium-sized enterprises. Also, 
implementing and maintaining these systems needs special knowledge and expertise, 
which can become a barrier for many companies.


Environmental factors pose another challenge. Differences in lighting conditions, object 
reflectivity, and surface textures can greatly impact the performance of vision systems. 
Such issues require meticulous planning, adding to the complexity and cost of deployment. 
Also, ensuring consistent performance across different environments is a persistent 
challenge. 


But on the brighter side, these challenges have opportunities for motivation and growth. 
Developing more cost-effective and user-friendly machine vision solutions can make these 
technologies accessible to a broader range of industries. Advances in artificial intelligence 
and machine learning can enhance the robustness of vision systems against environmental 
variations, improving their reliability and performance. 


Also, ongoing research and development efforts can lead to new techniques simplifying 
system calibration and maintenance.


As you address these challenges, the machine vision industry can unlock new 
opportunities, driving more advancements and applications across various sectors. This 
not only improves efficiency and productivity but also paves the way for new technological 
breakthroughs. 




Future Trends of Machine Vision

Machine vision is an evolving technology. There are many trends shaping its future 
development:


Deep learning algorithms, convolutional neural networks (CNNs), in particular, have 
revolutionised machine vision. It has significantly improved image recognition and analysis 
capabilities. 


There is a growing demand for real-time and lwo-latency processing methods for the 
adoption of machine visions systems at the edge. Edge computing along with embedded 
vision technology, allows image processing and analysis. You can directly perform these 
methods on the devices or sensors. It reduces the need for data transmission, enabling 
faster response times. 


Integration of 3D vision and depth sensing technologies is expanding the functions of 
machine vision systems. Depth information gives valuable additional data for tasks like 
object recognition, and scene understanding. It enables machines to perceive and interact 
with the environment more effectively. 


As AI tech continues to advance, machine vision systems are going to become more 
complex, adaptive, and capable of analysing complex tasks.


AI and Deep Learning 


Edge Computing and Embedded Visons  


3D Vision and Depth Sensing    




Machine vision plays are vital role in vision-guided robotics and automation systems, 
allowing robots to perceive, navigate and manipulate objects in their environment. As 
robots become more prevalent in various industries, integrating machine vision with 
robotics will continue to advance. This will lead to sophisticated and high-tech automated 
solutions.


Machine vision technologies are becoming more used to enhance human-machine 
collaboration in industrial settings. These systems assist human operators by providing 
real-time feedback, quality control and guidance. This results in improved productivity and 
reduced errors. 


Machine vision has applications in AR. It enhances the immersive experience as it overlays 
virtual objects onto the real world or creates virtual environments based on real-life 
scenes. Machine vision object recognition, tracking, and gesture recognition. This allows 
more natural and interactive AR experiences.


Integrating with Robotics and Automation 


Human-Machine Collaboration


Augmented Reality (AR)




About Qodenext
We provide smart inventory tracking and automated solutions that accelerate your 

company’s supply chain visibility.



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

We provide end-to-end solutions including:


Laser scanners
 Barcoding systems


RFID tags, scanners, 
and printersConveyor beltsAutonomous robotics



