
Machine Vision Comes into Focus
Advances in artificial intelligence (AI) are driving significant changes in 
manufacturing and automation. Nowhere is this fact more apparent than in 
the field of machine vision. Sophisticated AI systems, autonomous robots, 
collaborative robots (cobots), and other devices are able to discern and 
differentiate objects and shapes. They can spot errors and imperfections on a 
scale that wasn’t possible in the past.

This ability to inspect and detect soldering errors and other flaws—sometimes 
at a micron-level scale—has major ramifications for manufacturers, particularly 
in industries such as aerospace, automotive, electronics, semiconductor 
fabrication, consumer packaging, and precision machinery manufacturing. By 
boosting quality control and fueling automation, businesses can operate faster 
while wringing out inefficiencies that increase costs. In many instances, they gain 
a competitive advantage.

Machine vision isn’t a new concept. It has been around in one form or another 
since the 1970s. Classical machine vision technology typically uses basic pattern 
recognition along with rules to position parts, spot color differences, handle 
thermal imaging or identify metal fatigue. Not surprisingly, these systems rely 
heavily on human oversight. As a result, they generally experience error rates 
ranging from 5 percent to 20 percent. However, the introduction of AI-based 
vision systems is rapidly and radically changing the field.

Robotic Systems and AI Merge
Machine vision is coming into focus as digital technologies converge. This 
includes edge computing, the Internet of Things (IoT), advanced machine 
learning (ML), and deep learning (DL) models that generate more powerful 
algorithms. Today, faster and more accurate pattern detection and classification 
capabilities are blazing a trail to smart factories and Industry 4.0.

Techman Robot is at the vanguard of this revolution. The Taiwan- based company 
delivers AI-powered machine vision through collaborative robots, or cobots, to 
automate quality inspection while providing one of the highest levels of accuracy, 
flexibility, and scalability. Together, these technologies serve as a foundation for 
next-generation systems and smart factories. 

TM AI+ software optimized on Intel®-based hardware lies at the heart of 
Techman Robot’s solution. TM AI+ taps a neural network algorithm and applies 
essential information to robot arms, data processing flows, and user interfaces 
across the enterprise. This helps manufacturers simplify and improve data 
analysis and overall product quality.

A combination of software and systems delivers sophisticated machine vision quality 
inspection for manufacturers. 
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The Techman Robot TM AI+ solution is comprised of two components.  

• AI Model Training: The first component is the TM AI+ 
Training Server Software that allows a human to review 
images and build an algorithm that knows exactly what 
to look for—whether it’s a tiny crack in a glass windshield 
or an almost imperceptible welding error.  The Training 
Server Software leverages the Intel® Edge Insights for 
Industrial software (EII) for its GUI-based Training and 
Learning Suite (TLS) module.  Intel’s TLS suite helps 
organizations train faster, which speeds time to market 
and lowers development costs. As an operator annotates 
images and feeds them into the training server software, 
the algorithm for the robotic system takes shape and is 
ready for use in the second part of the system. 

• Classification and Detection: The second component 
is the TM Robot – Techman Robot’s robotic arm -- 
that performs the actual classification and detection 
process.  The AI neural network created with the training 
server can be embedded into the robotic arm, speeding 
response times and throughput.  In the past, directly 
installing algorithms into the robot meant programming 
each silicon or graphics card in the system to follow a 
specific set of instructions and required developers to 
master multiple silicon architectures. Techman Robot 
simplifies and streamlines deployment of the algorithm 
on the cobots by employing the Intel® Distribution of 
OpenVINO™ toolkit to create a software layer above the 
silicon in various components. 

Figure 1. The TM AI+ Training Server Software with Intel® Edge Insights for Industrial’s Training and Learning software, 
plus the TMAI+ Function Software, and the Intel® Distribution of OpenVINO™ optimized algorithm provide an end-to-end 
edge AI solution.

Figure 2. Techman Robot’s AI+ software offers sophisticated machine vision processing 
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In addition, the TM AI+ solution has introduced an advanced 
framework that is designed to improve performance 
by pooling data from cobots continually.  This platform 
operates independently of specific systems and hardware, 
collects large volumes of data, and taps ML to analyze 
images and errors and monitor conditions.

How Techman Robot and Intel Partner to Take 
Quality Control to a New Level
Most legacy machine vision systems rely on a rule-based 
approach to detect defects. For example, a robot might 
examine PCB soldering status by capturing an image, 
conduct a series of calculations and then compare 
these values with a set of predefined rules. Based on this 
information, it determines whether a solder meets quality 
standards. The problem with this approach is that it’s next 
to impossible to classify all soldering defects based on 
defined rules. There are too many possible exceptions, and 
some human analysis is typically required.

Techman Robot and Intel worked together to approach 
the problem in a unique way. The Techman Robot machine 
vision solution collects sample images about PCB soldering 

and builds a massive database. It then passes the images 
through the TM AI+ Training Server to better understand 
situations and to build a robust identification model or 
algorithm. 

Techman Robot’s specialized software, TM AI+, delivers 
a flexible yet structured way to handle all AI labeling and 
ML training tasks.  There’s no need for coding skills or any 
specialized AI knowledge. 

Once a trained AI model is created, the next step is to run 
the OpenVINO model optimizer. The optimizer will produce 
an Intermediate Representation (IR) of the model that can 
be easily loaded on the controller of a TM robot, or other 
devices. With a trained model in place, a cobot can apply 
object classification and object detection principles to 
spot defects. What’s more, accuracy constantly improves 
as more and more image data accumulates. When 
organizations use the TM AI+ solution, they’re able to 
import the trained model into the cobot.

The AI inference process takes place within the control box 
of the TM robot arm, which uses an Intel® Core™ processor 
eliminating the need for additional hardware such as an 
external graphics card.

Figure 3. Rule-based vs. AI-based machine vision.
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Figure 5. A Techman Robot AI+ system scans the interior of a vehicle during manufacturing.

The Intel and Techman Robot Technology 
Framework Simplifies the Automation of 
Inspection Tasks
Techman Robot’s machine vision technology is adaptable 
for a diverse array of manufacturing environments. 
With Techman Robot’s innovative solution, AI can be 
placed directly on the robot arms. This approach allows a 
manufacturer to move AI out to the edge and implement 
highly automated inspection capabilities.

In addition, the robot can also be equipped with external 
cameras loaded with TMvision software to extend the 
features and visual capabilities of external cameras.

Finally, with embedded cameras in place, a TM Robot 
network can continuously feed image samples into an AI 
training server that enhances detection and identification 
over time.

The platform’s two-way data capabilities—the ability to 
upload image samples to the TM AI+ system and then 
download them to the TM robot and perform object 
classification or detection—means that organizations 
realize maximum flexibility with AI models. The system 
makes it easy to apply AI because it accommodates 
multiple users and systems while delivering graphical 
charts and reports that simplify an often daunting training 
evaluation process.

Figure 4. Techman Robot Inspection system used in an 
automotive factory in Taiwan.

An Auto Manufacturer Boosts Quality Control 
with Machine Vision
By combining advanced technology from Intel Edge 
Insights for Industrial, the OpenVINO toolkit, and its TM 
AI+ software, Techman Robot pushes the boundaries on 
vision control systems and quality control in manufacturing 
environments that require precision.
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For instance, one automobile manufacturer in Taiwan 
has introduced the Techman Robot TM AI+ solution 
into its quality inspection process to help manage the 
challenging task of inspecting hundreds of items on every 
vehicle. Techman Robot worked with the manufacturer to 
implement an automated inspection process with AI and 
machine vision. 

The automaker placed TM Robot arms, which is equipped 
with embedded vision system, and implemented TM AI+ 
solution into the production line. The robotic arms captures 
images by moving around and swiveled inside the vehicle. 
The TM AI+ software instantly analyzed the images and 
determined whether there was an incorrect or missing 
part—or if any other defect was apparent.

This process included classifying colors, textures, parts, 
and more. Because so many potential combinations 
existed— the number reached into the thousands—a 
programmed rule-based framework operating within 
the robotic system simply wasn’t feasible. Instead, the 
manufacturer opted for TM AI+. As the company embarked 
on the project, they uploaded massive numbers of images 
into the TM AI+ training server and used the machine 
learning system to establish a highly accurate detection 
framework.

Afterward, the auto manufacturer downloaded the AI 
model onto the cobot’s arms. Then when the cobot 
detected a problem, it notified a human who could take the 

necessary steps to correct the problem. As an additional 
value, all of the images were recorded and saved to a 
database. This visual data repository provided a record for 
each vehicle and it allows for the machine learning system 
to continues to become smarter over time. As a result, the 
technology framework sped the assembly line and saved 
money.

This same technology framework can pay dividends for 
other manufacturers. For example, TM AI+ can help a food 
producer or circuit board manufacturer improve quality 
inspection standards. Using the software platform and TM 
hardware, the system can spot inconsistencies and errors in 
everything from product packaging to electronic circuitry. 
In the past, many of these errors and defects would have 
eluded human eyes due to fatigue, distraction, or subjective 
inconsistency.

Conclusion
As manufacturers face growing pressure to boost 
performance, improve quality and innovate faster and 
better, the need to adopt sophisticated AI-powered 
machine vision grows. Moving to AI intelligence on the edge 
is crucial. Intel and Techman Robot have collaborated to 
produce a framework that’s optimized for performance and 
flexibility. This technology platform helps organizations 
improve quality control and embrace a smart factory model 
that’s at the center of success in the digital age.

Learn More
Intel technologies that enable edge machine vision and AI:
• Intel® Edge Insights for Industrial
• Intel® Distribution of OpenVINO™ Toolkit

Techman Robot technologies and services:
• TM Robot
• Smart Factory
• TM AI+

Contact
• www.tm-robot.com/en/
• Email: tmsales@tm-robot.com

  Intel technologies may require enabled hardware, software or service activation.
  No product or component can be absolutely secure. 
  Intel does not control or audit third-party data.  You should consult other sources to evaluate accuracy.
  Your costs and results may vary. 
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About Techman Robot
Techman Robot is a Taiwan-based company focused 
on developing vision-embedded collaborative 
robots and smart manufacturing software. Their 
broad product portfolio provides a series of robust 
automation solutions to enterprises across multiple 
industries such as automotive, semiconductor, 
manufacturing, food service, and more. Techman 
Robot is dedicated to helping enterprises overcome 
technical challenges, closing the gap between human 
and machine to improve the world of manufacturing 
for managers and workers.
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