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Development of a Self Balancing Electric Wheelbarrow
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Abstract In this paper, a new type of electric wheelbarrow is proposed and developed. The developed electric
wheelbarrow is equipped with an attitude reference system(ARS) sensor, which consists of 3-axis acceleration sensor
and 2-axis Gyro sensor so that it can estimate pitch angle and roll angle. When an operator tilts the wheelbarrow up
and down, the pitch angle is detected. The sign of the pitch angle is interpreted as the operator’s intention for
moving the wheelbarrow forward or backward and the controller drives the wheel of the wheelbarrow with the
velocity according to the magnitude of the detected pitch angle. A cargo box of the wheelbarrow is designed to
rotate and is controlled to maintain level always, so an operator can handle the electric wheelbarrow easily and
safely. The wheelbarrow consists of an in-wheel motor, a DC motor, motor drives, an ARS sensor considering
economical use in industrial field. Three experiments are performed to verify the feasibility and stability of the

electric wheelbarrow.
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Fig. 1. Definition for Roll and Pitch
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Fig. 2. Designed cargo box
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Fig. 3. Manufactured cargo box
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Fig. 4. Designed electric wheelbarrow
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Fig. 5. In-wheel BLDC motor
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Fig. 8. Components for the controller
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Fig. 9. Controller hardware for the wheelbarrow
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Fig. 10. Control for wheelbarrow
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Fig. 12. Experiment for forward and backward movement
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Fig. 13. Pitch angle plot for experiment 1
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Fig. 15. Roll angle plot for experiment 2
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Fig. 16. Experiment for forward and backward movement with
changes of roll angle
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Fig. 17. Roll and pitch angles plot for experiment 3
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