
3.5.1 Several terms are used here which require definition to ensure 
Dlllftonl If that we are all attaching the same meaning to them. Many other 
Mlalllnlcll T1n111 terms are defined in the Glossary (Appendix C). 

1. Accuracy. The absolute measurement of a quantity in relation to a 
reference base. Positioning accuracy is defined as the difference 
between the position desired and the position actually achieved. In 
most industrial robot work, it is given in inches or millimeters. 
Both positive and negative rs are specified. 

2. Cycle Time. the time, in s ... ..:onds, for a robot arm to carry out a 
specific operation or task. Typical cycle time specifications are 
full extension of an arm, rotation from extreme left to extreme 
right, or the time required to carry out a complete task such as 
picking up an object from a pallet and placing it in a machine tool. 

3. Joint. A mechanism that allows relative movement between parts 
of a robot arm. Sliding joints allow links (separate arm sections) to 
move in a linear relationship. These joints are also called 
"prismatic" because the cross section of the joint is considered to 
be a generalized prism. )totary joints allow only angular motion 
between links. Some joints are designed to allow both rotary and 
linear motion, however, they can always be considered as two 
separate joints for analysis. 

4. Link. One portion of a robot arm separated by either linear or 
rotational joints. It is analogous to the human lower arm, upper 
arm, and so on. 

5. Reliability. A measure of the length of time a robot will operate 
without failure. Mean time between failures (MTBF), stated in 
hours, is commonly used to indicate the reliability of a device. 
Another related measure, is mean time to repair (MTTR), also 
stated in hours. We want MTBF to be a maximum and MTTR to be 
a minimum, of course. 

6. Repeatability. A measure of the difference between successive 
movements to the .same commanded position. Repeatability in 
many robot arms is very good. Even though the actual position is 
in error the robot may move to the previous position with only a 
small difference. Note that the factors causing inaccuracies may 
not have much effect on repeatability. Deflection due to gravity 
will cause the same error every time, but the error will be 
repeatable. Backlash may vary, of course, since it is affected by 
friction and load effects. 

7. Resolution. A measure of the size of the steps between positions. 
It is usually stated in steps per inch or per centimeter. It has the 
same meaning for mechanical positioning as optical resolution 
does in optics, where it may be stated in lines per millimeter. 
Digital devices, which determine position by discrete steps, always 
have a finite number of possible steps. Analog devices, in theory, 
could have an infinite number of step8. Accuracy and resolution 
are not necessarily related. · A device could move to a commanded 
position with perfect accuracy, but if the resolution was low, it 
might not be in the position required. 

8. Speed. The time rate of change in position. It is often given as a 
substitute for linear velocity or angular velocity. (See item 9) 
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