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Abstract

This study focuses on the mechanical characteristics of the collision and bounce process of falling balls.
Based on Newton'’s second law and the law of conservation of mechanical energy, a dynamic model of
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a falling ball considering air damping is established. Combined with physical experiments adopting
frame-by-frame sampling at 4K@60fps, a mobile device with 0.05 mm pixel precision and Tracker
software for data acquisition, as well as a visual simulation platform constructed via App Designer
in MATLAB R2024a, the momentum and energy transfer in collision processes are systematically an-
alyzed. Flexible regulation of parameters, including falling height and ball material, is realized.
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Figure 1. Schematic diagram of the falling ball
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Figure 2. Schematic diagram of the collision and bounce process of a falling ball
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Figure 3. Diagram of the experimental apparatus
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Figure 4. Tracker data acquisition
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Table 1. Partial data comparison between different ball entities and simulation experiments
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Figure 5. Recovery coefficient of ball bouncing at different initial heights
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Table 2. Data on recovery coefficients and energy loss rates for the table tennis drop and bounce experiments
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Table 3. Data on recovery coefficient and energy loss rate for the glass ball drop and bounce experiments
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