








center, but in the same off-center place time 
and time again, that’s precision. If the dart is in 
the dead center, it’s accurate, but if you throw 
it again and it lands outside, it’s not precise. In 
robotics, precision is what most engineers are 
looking for, and they often refer to this concept 
as repeatability.

ZOOMING OUT 
Review Your Entire System
Now that you know how to define your precision, 
take a look at your entire system. Each piece of 
that system has its own effects on precision and 
tolerance. Some factors you can consider are:

End of Arm Tool (EOAT)
• Know the type of EOAT required to work

with your parts. Higher precision environments 
often use custom tools. Use an experienced 
tools designer to design and build the EOAT 
appropriately.

• Are you using mechanical or vacuum
grippers? Although the negative pressure from 
a vacuum can tell you the product has been 
picked up, it will have less precision than a 
mechanical gripper. One option is to go with a 
custom-molded vacuum gripper which offers 
greater precision, yet at the tradeoff of cost.

Peripheral equipment that is brought into
the automation work cell
• Peripherals are a key part of the system.

Look at the feedback you’re getting from them. 
This also includes things such as manufactured 
parts, conveyors and pallets.

• Do you need a vision system or a smart
sensor? Equipment like this can produce 
incremental precision gains.

• A manufacturer will often use parts from
two or more different manufacturers for 
redundancy and back-up. Because these 
parts come from different manufacturers, make 
sure to evaluate each of these parts as their 
precision and tolerances might be different. 

• Also consider any pull or rigidity that power,
air or communications cables may place on 
your robot arm

Determining the level of precision
Now that you’ve considered every part of your 
system, you can determine the level of precision 
that’s required to move and place all these parts 
and which robot to go with.

If you’re unsure of your precision requirements, 
you may ultimately choose the wrong robot 
or end up with one that is insufficient (or even 
maybe in excess) of your needs. For example, 
if you don’t require complex movements of 
parts such as roll and pitch, you might not need 
a 6-axis robot. Don’t be hesitant to rely on 
qualified robot vendors or system integrators 
because they can help define tolerances and 
precision tolerances for your application. And 
remember, precision will have trade-offs with 
speed and payload!

Questions to consider when 
optimizing for precision:
1. Are you using the right robot type?
2. Are you keeping things (parts,

components, moves, etc.) localized?
3. Are you considering the entire workcell,

and not just the robot?

PAYLOAD
When looking at payload, it’s a 
common mistake to only consider 
the part that the robot picks up. 
However, that’s only part of the 
equation. You need to look at the 
entire payload, which is the end 
of arm tooling in addition to the 
mass of the part being picked up. 
Customers must also take into 
account everything that’s mounted 
physically to the robot, such as 
mounting plates, grippers, air 
valves, and cameras, to name a 
few. All of these components add weight and 
must be accommodated.

Of course, your robot is likely not standing 
still, so you’ll also need to consider the inertial 
effects that the workpiece and EOAT have on 
the robot. In a perfect world all of the payload 
would be concentrated on the center of the 
robot face, which provides the lowest inertia. 
However, in practice the workpiece and EOAT 
may need to be placed farther away from the 
center faceplate, increasing the inertial load on 
the robot. If these items are too far away from 
the robot face plate this can increase inertial 
effects which may dramatically degrade robot 
cycle times. In this case sometimes it may be 
beneficial to move up to a robot with a higher 
inertia value to keep the cycle time reasonable. 
This is best discovered through an application 
simulation with your system integrator. 

Questions to consider 
when optimizing for 
payload:
1. What does your part weigh?
2. What EOAT is required, and what

does it weigh?
3. Are any valves, cameras, or cables

attached to the EOAT?
4. Is there flexibility in the placement of

the parts above?
5. How far are you moving your part?
6. Is the center of gravity different for

the EOAT and the part? Remember 
to take inertia and center-of-gravity 
impacts into account.
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ZOOMING OUT 
Review Your Entire System
When preparing to optimize for 
payload, take a step back and 
make sure that you’re considering 
all the factors involved, especially 
those that will change throughout 
the cycle. 

Take a look at your layout. Short,
localized layouts will help improve 
performance. A fully stretched-out 
arm can increase cycle times.

Account for dynamic changes.
Beyond the gripper, consider all 
peripherals on the arms and their 
positioning. Consider how the 
payload changes over time as the 
arm moves.

Account for changing centers of
gravity. As the center of gravity of the 
load moves away from the center of 
rotation, the greater inertial impact it 
will have on the robot joints. You want 
to get that center of gravity of the 
EOAT back to the center of rotation. 
This helps reduce those inertial forces 
on the robot, which can improve 
robot speed and performance.

Preparing for  
robot animation
As you review your requirements 
of speed, precision, and payload, 
take account of your entire system 
and clearly define your goals. 
Remember that all this upfront 
work will help you buy the most 

appropriate tools for the job. It 
may seem like a lot of preparation, 
yet investing time correctly in the 
beginning can make way for a 
faster payoff when it comes time to 
implement your solution. 
 

Customers often ask what 
separates those who succeed in 
automation from those who don’t. 
Simply put, the most prepared 
teams are the most successful 
teams. It’s those who’ve taken 
the time to understand what 
they’re solving for and where in 
their system they’re solving for it. 
They’ve done their due diligence 
and have aligned their goals across 
the team. They’re familiar with 
their current process backwards 
and forwards and know exactly 
what they’re looking for. And 
perhaps most importantly, they’re 
able to zoom in and out of their 
system. They can not only pinpoint 
exactly where they want to see 
improvements but also see their 
system from a bird’s eye view, 
understanding how all of their  
parts work together to achieve  
their goals.

And remember, you don’t have to go through this 
alone. Throughout your research and defining stages, 
rely on your robot vendor and system integrator  
for any support that you may need. 



   
Are you considering automation?
The Epson Robots Applications team is here to provide insight and help you find the 
answers to your automation questions. Let us help you find the right solution for your 
project or application by calling 562-290-5997. Or visit epson.com/robots today. 
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