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Abstract

Motion control stands as a pivotal element within the realm of virtual instrument technology and
application courses. This research delves into a comprehensive practical project centered around
a three-axis screw motion platform. Leveraging LabVIEW and the LEISAI DMC2410 motion control
card, the project aims to achieve diverse controllable and precise motions, encompassing point
control, continuous motion, interpolation motion, and more. The generation of motion parameters
and trajectories, constituting the human-computer interaction (HMI) of motion control, is realized
through the QMH framework of LabVIEW. This framework facilitates an effective amalgamation of
real-time operational responsiveness with the relatively slower mechanical motion. Notably, the
project innovatively integrates knowledge areas such as the invocation of various hardware mod-
ules and their DLL libraries into the LabVIEW program framework. This integration not only en-
hances students’ understanding of theoretical concepts but also exercises and assesses their com-
prehensive practical abilities and problem-solving skills. The incorporation of such a multifaceted
approach broadens students’ horizons, encouraging a holistic understanding of the interplay be-
tween software and hardware in the context of motion control. The Three-axis Sports Platform
Practice Project thus serves as an enriching educational experience, fostering a nuanced skill set
among students in the field of virtual instrument technology.
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Figure 1. Diagram of hardware platform
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Figure 2. System hardware/software composition logic
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Figure 3. DLL function call and encapsulation of LabVIEW
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Figure 4. QMH message queue framework
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Figure 5. Implementation diagram of the three-axis movement platform practice project
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Figure 6. LabVIEW program for point motion and continuous motion
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Table 1. Results achieved by the project
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