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Abstract

To achieve the visualization of operational status data for the lower limb exoskeleton safety testing
platform, an upper computer software was designed using object-oriented C++ programming
language and based on the Qt graphics library framework. The software processes and analyzes the
received motion data, implementing functions such as motion parameter detection, foot pressure
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analysis, and detection of the vertical center of mass (COM) changes along the Z-axis. A safety
evaluation method for the lower limb exoskeleton was proposed based on fuzzy network analysis.
This method uses a multi-sensor system to collect data and calculate indicators, obtaining a
comprehensive evaluation result in a quantitative manner. First, the structure and principles of the
self-designed lower limb exoskeleton safety testing hardware platform, as well as the software im-
plementation process, are introduced. Then, the functions of the upper computer software, along
with its design and implementation process, are described. Finally, the effectiveness of the designed
upper computer software is verified by conducting experiments on the lower limb exoskeleton
safety testing platform.
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Figure 1. Mechanical structure of the test platform
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Figure 2. PCB board of the main control module
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Figure 3. The upper computer software running interface
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Table 2. Serial communication parameters
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Figure 4. Motion parameter detection interface
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Figure 5. Plantar pressure analysis interface
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Figure 6. Vertical center of gravity displacement change interface
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Table 3. Lower limb exoskeleton safety analysis indicators
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Table 5. Impact comparison table
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Figure 7. Example of detection results
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