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Abstract

The design and implementation scheme of the control system of a two-wheel balance trolley based
on gesture control is proposed. Firstly, the balance principle and mechanical structure of the bal-
ance trolley are studied, and the transfer function of the balance trolley system is obtained, and
then the tilting angular velocity of the trolley is indirectly balanced by the speed of the motor
feedback back combined with PID control. According to the design ideas and principles, the bal-
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ance trolley with a gesture recognition function was designed, and on this basis, attitude detection
and gesture recognition were studied, and the system was tested and optimized.
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Figure 1. System block diagram
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Figure 2. Schematic diagram of the base structure
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Figure 3. Schematic diagram of the structural plan
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Figure 4. Force analysis diagram of the trolley
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Figure 5. Feedback control structure diagram
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Figure 6. System Bode diagram
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Figure 8. Hall sensor velocimetry waveform
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Figure 9. Schematic diagram of the three
axes of the attitude sensor
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Table 1. Test results for different environmental scenarios
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