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INDUSTRIAL IoT

A Closer Look at Factory
Robot Advancements

The industrial robotics 
market is likely to grow from 
US$ 48.7 billion in 2019 to $ 

75.6 billion by 2024, at a CAGR 
of 9 percent, MarketsandMarkets says. 

Technological advancements are making 
these robots more and more effective in 
augmenting people's work on factory 
floors. More importantly, as labor costs 
and availability remain a concern, and 
COVID-19 limits people's movement on the 
floor, robots offer the best alternative. 
There are still certain challenges, though, 
and this market's growth would depend 
on how solution providers can overcome 
these challenges. This article explores 
the current factory robot market situation, 
the opportunities it presents, and the 
challenges ahead. 
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recognizing the shape, position as well 
as the orientation of parts." 

Ramamurthy added that OMRON 
has recently developed this 3D vision 
sensing technology, which, coupled 
with our 6-axis robots, enables 
high-speed, high-accuracy three-
dimensional object recognition and 
provides a compact and lightweight 
vision sensor that can be mounted onto 
six-axis robot hands.

Increased Efficiency
The robotic manufacturing giant 

ABB offers a range of easy-to-use 
vision systems for robot guidance 
and inspection tasks. Machine vision 
hardware and software tools are 
designed to reduce engineering time, 
increase flexibility, and enable faster 
and more efficient production, picking, 
and packing.

"Our vision system guides ABB 
robots for material handling tasks, 
identifying workpiece locations, and 
guiding the robot with high precision in 
the work cell," said Subrata Karmakar, 
President of Robotics and Discrete 
Automation at ABB India. "The 
software is our market-leading robotic 
software for vision-guided random flow 
picking and packing applications. It 
features a powerful color vision system 
that can support up to 10 cameras for 
accurate position guidance and feature 
inspection, enabling faster and more 
efficient picking and packing."

Karmakar added that the company's 
new robotic 3D vision and metrology 
system scan defects in manufactured 
products. The 3D Quality Inspection 
system can detect faults that are less 
than half the width of a human hair 
to enable quick and accurate quality 
checks. Enabling a higher level of 
quality control will help customers 
reduce expensive reworks and waste.

The Role of AI and ROI
In a nutshell, robots are using sensor 

technology to perceive workspace. 
Sensor technology allows robots to 
understand the environment. With AI, 

Industrial robots, or factory robots as they are more popularly known, are 
all set to take over more responsibilities in the coming days. This was a 
natural progression in technological evolution, expected to happen in a few 
years. But COVID-19 has accelerated the process, increasing demand for 

robots to take over work from humans so that businesses can continue operations 
without health concerns. 

Recent developments in industrial robotics have focused on computer vision 
that enables robots to perceive what's in front of them. This is an integral part of 
industrial robots for several applications. Developments in artificial intelligence 
have helped robots to improve vision, become more efficient than ever before. 
Here's an overview of some of the recent developments from major robotic 
manufacturers. 

The Role of 3D Vision
The 3D vision enabled automation of pick and place manufacturing processes 

by industrial robots is one of the most notable developments. The process is 
called 3D bin picking, where parts are fed in a tote bin, and the robot uses a 3D 
vision to pick and sort. 

"Picking of randomly placed parts in a bin across assembly, inspection and 
transportation phases has a strong reliance on people's experience and senses 
amid deepening labor shortage, the new normal safety guidelines of social 
distancing and increasing labor costs of recent years," explains Swaminathan 
Ramamurthy, GM of OMRON Automation Centre & Robotics at OMRON Asia 
Pacific. "The 3D bin picking automates the picking of parts by equipping the 
robots with "eyes," that have high-speed 3D vision sensing capable of instantly 

Now Factory Robots May See 
Better Than You With 3D Vision
Intelligent vision is one of the major factors 
increasing efficiency.
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robots can sense more in their environment and add 
more value to the work. 

“So the robot that moves around uses AI, it uses 
computer vision, it has stereoscopic cameras, similar 
to what you would see in a Microsoft Kinect, gets a 3D 
view of the space around the robot," explained Stefan 
Nusser, Chief Product Officer at Fetch Robotics. "With 
that, it opens up this opportunity to understand the 
workspace and create value. For example, it can detect 
when something flops or detect when a forklift is in an 
aisle where it's not supposed to be. These are all these 
observations that the mobile robot makes as it moves 
around. That is, that is where the value is to come out 
with the AI.”

Conclusion
Much of the recent developments in industrial 

robots revolve around how machines can better see 
and understand objects around them. This is achieved 
through a combination of cameras, sensors, and 
software that analyzes data captured. The software is 
where AI comes into play, and it is in this area, we may 
see more developments in the coming days. 

There are five or six types of industrial robots available, 
depending on the nature of classification. Cartesian 
robots have arms with three prismatic joints and axes 
correlated with a cartesian coordinate system. These are 

ideal for applications like pick and place, material handling, loading, 
unloading, packaging automation, etc. 

A SCARA robot provides compliance in a plane with two parallel 
rotary joints. These robots are a popular option for assembly applica-
tions. Articulated Robot has an arm with a minimum of three rotary 
joints. Another type is the Parallel/Delta robot with either concurrent 
prismatic or rotary joints and is typically used for quick pick and 
place applications. 

Cylindrical robots are those whose axes form a cylindrical 

Industrial Robot Types 
and How They Help You 
Save Costs
The primary motive for any business when 
adopting robots is cost reduction.
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coordinate system and are often used for welding, 
assembling, cleaning, dispensing, and processing applica-
tions. Finally, COBOTS are those robots that work alongside 
humans. 

How Industrial Robots Save Costs
Customers want to automate to improve productivity and 

reliability at the right price while maintaining quality and 
reducing the waste generated. This equates to producing 
things more quickly, flexibly, closer to consumers, and at a 
reasonable cost, with minimal wastage and maximum consis-
tency. 

"For SMEs, controlling costs and enhanced productivity 
are the two main growth drivers that help them create jobs 
and progress," Subrata Karmakar, President of Robotics and 
Discrete Automation at ABB India. “Automation can help 
a business reduce costs by improving quality and reducing 
wastage through enhanced repeatability or innovations like 
the 3DQI quality inspection system.” 

The cost of unplanned downtime is becoming more critical 
due to shorter product life cycles, so automation and digital 
tools that help customers keep plants online and improve 
production line efficiency and performance are becoming 
more acute. Digital tools that enable production teams to 
know exactly what is happening in their production line help 
optimize processes and efficiencies to make products more 
cost-effective.

Affordability Contributing to More 
Adoption

Robots prices have become more affordable in recent years 
because of the high degree of adoption, which, to robotics 
manufacturers, means producing robots in volume. 

"When employing robots, manufactures have been having 
a concerted benefit in the form of enhanced quality of output 
(owing to less manual intervention), less wastage (because 
of improved precision), better throughput due to enhanced 
speed & efficiency, space optimization (in most of the cases) 
and addition of value to the safety in the work environment 
by taking over hazardous tasks," explained Swaminathan 
Ramamurthy, GM of OMRON Automation Centre. "With 
these tangible and intangible benefits, manufacturers can 
realize an ROI that makes business sense."

Bottomline 
That robots help manufacturing customers save costs is 

nothing new. The question is whether the savings are worth 
the capital investments. While this would depend on the 
size of the business and the number of required solutions, 
increasing the robots' affordability is a positive sign. As 
technology advances and solutions become even less 
expensive, we may see more customers adopting industrial 
robots. 

In the future, machine-learning and AI will enable 
robots to self-learn and self-adjust, enabling 
improved performance. Through machine learning 
and AI we see opportunities to further develop 

human-robot collaboration and to make robots more 
autonomous, within set parameters. 

The robot should be self-learning or self-optimizing in 
the long term. It's not about copying human abilities. We 
want to enable robots to work in unstructured environments. 
For this, it is essential that the robots recognize specific 
patterns, for example, labels on bottles, and allow them to 
correct errors independently. In the future, robots can learn 
new tasks from other robots as well.

Swaminathan Ramamurthy, GM of OMRON Automation 
Centre & Robotics at OMRON Asia Pacific, listed how AI 
makes industrial robots more efficient and smarter.
1.  Ability to sense and respond: The AI-enabled robots 

are well equipped with "Part Agnostic" know-how. 
They can pick objects for which there is no predeter-
mined trajectory and a specified spatial location in the 

How AI is Making 
Industrial Robots 
Smarter
Recent developments in AI are 
expanding the possibilities on factory 
floors.

INDUSTRIAL IoT
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working space. Machine learning makes 
them do so. This also leads to a better and 
informed incoming parts inspection during 
an assembly process.

2.  Ability to move around autonomously: The 
modern robots equipped with AI are more 
autonomous and precise in their navigation 
around complex and unpredictable environ-
ments. They can sense the obstacles in their 
path and re-plan the route accordingly. 

3.  Ability to adapt to the changes around: 
Embedded AI in the servo controller helps 
robots adapt to changes in environments and 
payloads seamlessly.

4.  Optimization of processes: With AI, 
manufacturers can now take full control 
of repair costs and breakdowns by gaining 
access to real-time data from sensors 
delivering much better reliability. 

Expanding Possibilities 
Subrata Karmakar, President of Robotics and 

Discrete Automation at ABB India, said that 
his company already offers several applications 
that combine robotics and machine learning. 
These include using AI to enable robots to 
sense and respond to their environment, inspect 
and analyze defects, and optimize processes 
autonomously. For instance, robots equipped 
with vision sensors can use AI to identify 
objects regardless of their position.

In autonomous process optimization, 
solutions like ABB's robotic paint atomizer 

enable real-time smart diagnostics and 
paint quality optimization. By monitoring 
the condition of critical variables such 
as acceleration, pressure, vibration, and 
temperature, the atomizer reduces internal 
waste during color changes by 75 percent. 
It reduces compressed air consumption by 
20 percent.

"ABB and Silicon Valley AI start-up 
Covariant have a partnership to bring 
AI-enabled robotics solutions to market, 
starting with a fully autonomous 
warehouse order fulfillment solution," 
Karmakar continued. "Today, warehouse 
operations are labor-intensive, and the 
industry struggles to find and retain 
employees for picking and packing. While 
robots are ideally suited to repetitive tasks, 
they lacked the intelligence to identify 
and handle tens of thousands of constantly 
changing products in a typical dynamic 
warehouse operation. ABB's partnership 
with Covariant is part of our strategy to 
expand into new growth sectors such as 
distribution and e-commerce fulfillment 
and leverage the scaling potential in 
these fields. We identified a significant 
opportunity for robotic solutions across 
a broad range of applications, including 
logistics, warehousing, and parcels & mail 
sorting."

Better Recognition
The ability to understand the 

environment with relatively inexpensive 
sensor technology is one of the evolving 
capabilities in this industry. And this is 
where AI is of paramount importance. 
Stefan Nusser, Chief Product Officer at 
Fetch Robotics, explained that this enables 
robots, like their own, to recognize things 
on a factory or warehouse floor and act 
accordingly.

"That is the area where AI and computer 
vision progress is helping us," Nusser said. 
"Similarly, for example, for a robotic arm, 
computer vision is what allows it to pick. 
Some companies in this space are looking 
at automating the picking process. The 
general trend here is just understanding 
the location and position of objects in the 
environment, which allows the robot to 
interact with it." 

Swaminathan Ramamurthy, GM, 
OMRON Automation Centre & Robotics 
at OMRON Asia Pacific

Subrata Karmakar, President of 
Robotics and Discrete Automation, ABB 
India

Stephan Nusser, Chief Product Officer, 
Fetch Robotics
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of ownership in most cases justify the 
ROI of a robotics project, it would need 
a mindset change on the costing front, 
especially for the emerging markets."

Cloud Solutions to 
Overcome Challenges

The scale of investment required is a 
major factor discouraging customers. 
But Stefan Nusser, Chief Product 
Officer at Fetch Robotics, points out 
that such concerns can be minimized 
using cloud technology, reducing space 
and cost requirements. 

"Challenges will be less of an issue 
with cloud-connected systems that 
allow you to get a couple of robots to a 
pilot," Nusser said. "Then there isn't a 
large infrastructure investment that you 
need to plan for and think about, and 
that is like the barrier of entry being 
lowered, and the flexibility of these 
robots goes up. Our robots are very 
adapted to the kind of environment that 
they're going into."

Conclusion
The main challenge that's limiting the 

adoption of factory robots is the cost of 
investment and the perception of 
complexities that might come in. 
However, solution providers in this 
industry are quick to point out that with 
the optimal use of cloud solutions and 
an understanding of these concerns' 
requirements can be alleviated. 

Industrial robots are becoming more and more ubiquitous, but there are 
still certain challenges hindering their growth. For many customers, robots 
are still a part of science fiction. They are expensive and only meant for 
large conglomerates. Barriers to entry include perceptions of cost and 

complexity and a perception that a business needs significant engineering and 
programming skills to install and use robots. 

However, industry experts suggest that these perceptions don't precisely reflect 
reality. According to Subrata Karmakar, President of Robotics and Discrete 
Automation at ABB India, robots are easier to install, program, and operate than 
ever before. 

"Lead-through programming means even someone without specialized training 
can program the robot and have it running in minutes," Karmakar said. "Robots 
that can be programmed and deployed without special training will lower 
the barriers to entry for new users and new markets. We also offer function 
packages which are pre-engineered solutions (e.g., welding, packing) that can be 
downloaded and used 'off the shelf.'" 

Karmakar gave the example of ABB's simulation and offline programming 
software, which is a PC-based solution for programming, configuration, and 
virtual commissioning before installation. It offers a complete digital replica 
– a digital twin – of physical assets or systems so you can see what's going on 
in your production line,  enabling users to create, simulate and test a complete 
robot installation in a virtual 3D environment without having to disturb their 
actual production line. This means that new product lines can be installed faster 
and ramped up to full speed without surprises during commissioning. 

The Challenge of Change
The adoption of industrial robots faces challenges on multiple fronts 

depending on the stage of evolution of the 
organization/ plant and the workforce that is 
managing it. This means that when an organi-
zation is already set in its operating system for 
far too long, there are significant constraints to 
making a change. 

"For example,  mindset and constraints of 
robotization of 'legacy plants' that are not 
designed to utilize full capabilities of robots, 
products that are not designed for automation/
robotics enabled manufacturing, availability of 
the right skilled workforce that can program 
and maintain robots, the capabilities of Systems 
Integrations capabilities, to name just a few," 
said  Swaminathan Ramamurthy, GM of 
OMRON Automation Centre & robotics at 
OMRON Asia Pacific. "Although the total cost 

Think Factory Robots Are Not 
for You? Read This
They may look complex and expensive but are not 
necessarily so.
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