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A new measurement scheme of volumetric accuracy as a basis to develop a "
portable" robotic machining system
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In today’ s manufacturing industry, most industrial robots are programmed by

the teach method. In near future, many robots will be programmed offline based on a virtual model.
Then a robot’ s volumetric accuracy, i.e. the positioning accuracy with respect to the command
position arbitrary given in the entire workspace, will be crucial to successfully perform the given
task. This paper first proposed a scheme to measure the end effector’ s position over the entire
workspace. Then, a new kinematic model, containing the bidirectional angular positioning error
profile of every rotary axis, was proposed to precisely predict the robot’ s volumetric accuracy
over the entire workspace. Its prediction accuracy was experimentally verified first with the 2D

positioning by a SCARA robot, and then the present model development was extended to the 3D
positioning by a six-axis robot.
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