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Research on digital modeling technology for measurement equipment

YU Pu, PAN Chao’, ZHANG Xuetao, SUN Anbin
(AVIC Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: To address the current lack of systematic methods for constructing virtual models of measurement equip-
ment, a digital modeling method for measurement equipment based on a function-structure-motion composite model is pro-
posed. By analyzing the measurement principle, function, and operational procedure, the measurement capability of the
equipment is clarified and a functional model is constructed. The structural composition of the equipment is disassembled,
and the components are assembled according to the hierarchical structural relationships to build a structural model. The de-
grees of freedom and kinematic constraints of the mechanism are analyzed, and the motion mechanisms associated with the
functions are established to construct a motion model. A coordinate measuring machine is taken as an example for applica-
tion verification. The results show that this method can effectively simulate the measurable and reachable workspace, mo-
tion trajectory, and interference conditions of the measurement equipment, support reachability analysis and measurement
path planning, and lay a technical foundation for simulated measurement and future remote metrology applications.
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Tab.2  Basic information for a certain type of coordinate measuring machine
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Fig.2 Measuring principle of coordinate measuring machine
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Tab.5 Moving parts and constraint relations of coordinate measuring machine
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Tab.6  Parameter-driven table for CMM simulation measurement
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Tab.7 Parameter-driven table for CMM measurability and reachability
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(a) Initial position of the six-axis robot
measurment system
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(b) Measurement position of the six-axis robot
measurement system

Bl REHLAS A RS
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