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c. 1999
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c. 2002
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0.5 mm 0.9 mm
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Comparable – But not really
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Comparable – But not really
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The golden age of robot accuracy?
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A tale of two standards
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ANSI/RIA R15.05-1-1990 (R1999)
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“Static position accuracy is a statistical measure of the 

spatial deviation between commanded and achieved robot 

positions. … Two statistics on positional accuracy are 

reported: mean and standard deviation.” (Sec. 8.2.1.1)
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ISO 9283:1998 
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“positioning accuracy: the difference between the position of a 

command pose and the barycentre of the attained positions.” (Sec 

7.2.1 – bolded emphasis mine)

“The commanded poses for teach programmed robots are to be 

defined as the measurement point on the robot. … The coordinates 

registered on the measuring system are then used as “command 

pose” when calculating accuracy based on the consecutive attained 

poses.” (Sec 7.1 – bolded emphasis mine)
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Then vs. Now
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Parametric Calibration
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Stiffness
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High accuracy robots
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Complete Parametric Models
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Dynamic control
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Where should we go?

▪ A better definition of accuracy

▪ A better way to report accuracy

– Accuracy compared to omni-directional repeatability

– Accuracy compared to “distance”

▪ Non-parametric calibration

– Error similarity measures

– ML approaches

– Something new?

▪ Accuracy for sensor driven robots

▪ Accuracy for program-free robots

▪ Registration/Alignment/Mapping
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Parting thoughts

▪ Stop reporting “percent improvement”.

▪ Why do we seem to be stuck at 1 mm for COTS robots?

▪ Focus on the configuration space, not the task space.
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