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Introduction

Operations in industries like food and commodity, waste processing, and agriculture often involve processing 
and/or packaging materials at extremely fast rates. End users are looking to machine builders to provide 
innovative solutions that improve upon the speed and accuracy of manual-based applications while 
maintaining the same level of flexibility. For solutions using fixed machinery, speed and accuracy may not be 
as pressing an issue, but flexibility often leaves much to be desired. 

Robots can readily address these concerns. That being true, many professionals in these industries hold on to 
beliefs that robots are difficult to use, overly expensive relative to their ROI, and unable to address complicated 
and/or unstructured applications. In this white paper, we will discuss why today’s robotic technology makes 
the above assertions no longer valid, especially with respect to Omron’s unique, patented four-arm parallel 
robot design and the ability to use this technology as part of a complete solution. 
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Typical challenges in  
pick-and-place applications

Today’s high-speed pick-and-place applications 
often have parts or product coming by on a 
conveyor belt that never stops moving. In some 
cases, such as is commonly the case in food 
and beverage packaging, there may be multiple 
product types that need to be packaged together 
into the same box in varying assortments. The 
configuration of these assortments may change 
daily depending on the number of varieties offered 
by the manufacturer, and new ones are often 
needed to adapt to market pressures. 

When fixed machinery is used, the system might 
not adapt well to any changes to a product or 
assortment. Oftentimes, separate machines are 
required to process the full range of products, a 
costly strategy both in terms of financial expenses 
and floor space. Frequently, when a particular 
product configuration is being processed, the 

machinery used for the other varieties will lie 
dormant. When machinery does offer flexibility, 
it is typically a very complex mechanical system 
that has numerous failure points and requires an 
extended changeover period while operators swap 
out parts and adjust it to run the next variant.

In situations that use manual sorting instead of 
fixed machinery, a pick-and-place application 
would involve a (potentially quite large) team of 
people standing next to the conveyor belts, picking 
things off the line, and sorting them into boxes. 
Since this type of work is quite mind-numbing 
and has some potential for repetitive motion 
injuries, it leads to low employee satisfaction and 
high turnover. Given today’s labor shortage, the 
pressures of keeping these applications fully staffed 
become too high. 
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Robots’ flexibility, speed, and accuracy  
makes them ideal for fast-paced pick-and-place

The benefits of robots in and of themselves are 
significant, and as we will see in the next section, 
these advantages are compounded by their 
ability to integrate seamlessly with a variety of 
other automation technologies. As compared 
with having employees perform pick-and-place 
tasks manually, robots have significant advantages 
in terms of speed, accuracy, and the ability 
to work round-the-clock. When a conveyor is 
going at high speeds, human workers may have 
difficulty keeping up, and may begin to make 
mistakes as a result. 

Furthermore, the monotony of a particular task 
— or its unsavory aspects, such as handling dirty 
or otherwise unsavory material (like unwashed 
produce, greasy or sharp components, and even 
waste items) — matters little to a robot, whereas 
human workers would see this as a reason to 
start looking for a new job immediately. Many 
robots are also designed to be immune to harsh 
environments that would be quite difficult — and 
potentially hazardous — for people to work in. 
Overall, robots provide labor-related benefits such 
as nonstop operation, reduced labor turnover, 
and the reduction or elimination of work-
related injuries.

With respect to fixed machinery, it may come as 
a surprise to some that robots are much more 
flexible. Robots can easily adapt to a new product 
design or configuration with very simple, quick 
programming changes. For example, once the 
robot system is set up, users can easily switch 
from one program to another with the touch of 
a button, and the robot automatically switches 
from processing variant “A” to variant “F.” When 
a new variant is needed, the modular process 
architecture of Omron’s PackManager software lets 
users quickly reconfigure the entire pick-and-place 
process without writing code or creating new 

programs. On more advanced systems, or when an 
application is highly dynamic, a vision system can 
be paired with the robot to adapt to the incoming 
items and make automatic adjustments or process 
changes on the fly. 



Did you know? You can sync 
your robot to your conveyor!

Today’s most advanced robots can 
be integrated with a vareity of factory 
automation technologies controlled 
from a single PLC. This means that these 
technologies can sync their motion in 
real time to adjust to dynamic processes 
and deal more effectively with changes 

in throughput.

Reducing downtime with machine safety
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Robots have unique capabilities  
when integrated with other automation technologies

Robots by themselves are highly flexible additions 
to any production line. However, when paired 
with other technologies, their benefits are 
compounded. Ultimately, robots can function as 
part of a fully integrated, factory-wide solution that 
incorporates machine vision, traceability, servo 
motion, and safety. 

Perhaps the most obvious technology to pair 
with a robot is a vision system. Powerful machine 
vision allows robots to quickly recognize and 
categorize products. In tandem with pick-and-
place, a vision system not only enables the robot 
to locate a part in space (even while in motion) 
without the need for a fixed location, but it can 
also perform inspections to detect any product 
defects and prompt the robot to place faulty items 
in a discard bin. Vision systems can also take care 
of traceability needs by capturing the barcodes 
placed on individual products and making sure 
that all components of an assortment are present. 
Additionally, in dynamic applications like those 
when robots need to pick from moving conveyors, 
vision systems can help the robot maximize its pick 
rate by indicating which parts are most optimally 
positioned to pick next.

Robots are capable of high-speed motion with 
very fast cycle times, but some applications have 
such high throughput requirements that even the 
fastest robot would not be able to keep up. Such 
applications can benefit from multiple robots 
working together to share the load. If a combo 
box-packing application is designed to have 
such high throughput that a single robot cannot 
manage all the items, a second robot can capture 
the items missed by the first one. More robots 
mean that more items can be processed in your 
application and strategic positioning of the robots 
can be implemented to optimize the pick process 
and/or increase flexibility. Furthermore, robots 

can share information between themselves to not 
only to ensure that all items are picked but can 
also balance the workload so that each robot is 
processing an equal number of items. 

Some of the newest robots — such as the 
Omron iX4 Parallel Robot — can be very easily 
integrated with the rest of the factory automation 
technologies and controlled altogether on a 
single programmable logic controller (PLC). This 
provides several advantages. For instance, if the 
conveyor is controlled by the same PLC, the 
robots can dynamically adjust conveyor speed to 
adapt to product flow and/or stop the conveyor 
if the need arises to ensure all items are picked. 
If the conveyor is servo driven, its motion can 
be synced in real time with the robots so that 
these technologies dynamically adjust their own 
motion based on changes to throughput and with 
micrometer precision. 
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Omron’s patented four-arm parallel robot  
is ideal for high-speed pick-and-place

Omron’s robotics portfolio contains a unique, 
patented design that is not found anywhere else: 
the four-axis Quattro and iX4 parallel robots. Capable 
of achieving very high speeds at a stable level of 
operation, the Quattro’s exceptional precision and 
overhead-mount features make it the perfect choice 
for flexible and fast packaging, material handling, 
kitting, and assembly. 

As Omron was one of the first to enter the parallel 
robot market, it is fitting that this level of expertise 
would lead to a one-of-a-kind design that addresses 
a specific need not fully covered by other available 
options. The Quattro (and its newest iteration, 
the iX4) is the only industrial parallel robot on the 
market with four arms. The extra arm gives it a more 

stable structure than the traditional three-arm (delta) 
design because there is less of an angle on each 
joint, making it much less likely for any of the arms 
to disconnect. In addition, the extra arm provides an 
extra motor that allows the robot to achieve higher 
speeds than a comparable three-arm robot. 

A further advantage of the Quattro and the iX4 is 
their unique method of articulating the rotational 
axis of the tooling (known as the “theta axis”). 
Unlike most parallel robots, this does not require an 
additional motor coupled to a vertical driveshaft. 
Instead, it uses the four arms’ positioning to rotate 
the theta rather than having a drive shaft going 
down the arm. This reduces the overall weight and 
allows the robot to carry a higher payload. 
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Omron’s complete automation solution  
(including robotics) 

Summary

Omron’s full line of automation solutions make 
integration easy by bringing control, safety, 
motion, and robotics together in a single platform 
architecture and development environment. 
Manufacturers and infrastructure companies 
seeking to streamline their operations can benefit 
immensely from using fully integrated technologies 
from a single automation supplier that are specially 
designed to “talk” to one another. 

For example, Omron’s NJ501-R line of integrated 
controllers (which are versions of the NJ5 PLC) allow 
up to eight Omron robots to be controlled from the 

End users looking to move beyond manual or 
fixed-machinery solutions for high-speed pick-
and-place can benefit greatly from the speed, 
precision, and flexibility of robots, especially those 
like the Omron iX4 and Quattro that are designed to 
achieve exceptionally high speeds with high levels 

PLC and programmed seamlessly in Sysmac Studio. 
The same NJ501-R PLC can also control external 
motion axes, vision systems, safety devices, and 
HMIs as well as get direct input from sensing devices 
all on the same controller and in a single shared 
program. The unification of all the automation 
technologies on a single platform not only enables 
very high-speed performance, but also simplifies 
the integration of connected devices and makes 
programming and troubleshooting easy.

of stability. When integrated with other automation 
technologies as part of a connected factory, today’s 
most advanced robotic solutions can communicate 
directly with vision systems, conveyors, and other 
devices to autonomously respond to changing 
throughput and configuration needs.

Reducing downtime with machine safety
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