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Abstract

In this paper, a wearable handling assist robot with waist assist mechanism is developed. The
multi-axis and single-degree-of-freedom waist assist mechanism is used to provide the waist assist
for the handling assistance robot and it can fit closely with the wearer’s waist throughout the
whole process. This paper analyzes and calculates the effect of the wearable robot’s handling as-
sistance. In order to verify the principle of the robot, an experimental prototype was made, and
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the handling assistance experiments under different loads were carried out. The experimental
results prove the rationality and effectiveness of the robot.
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Figure 1. Representative research of wearable robot
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Figure 2. Mechanism diagram of wearable handling assistance robot
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Figure 3. Multi-axis single-degree-of-freedom mechanism
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Figure 4. Kinematic analysis of multi-axis single-degree-of-freedom mechanism
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Figure 5. Diagram of multi-axis single degree of freedom mechanism wearing
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Figure 6. Diagram of biomechanics of upper body biomechanics without assistance
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Figure 7. Diagram of biomechanics of upper body biomechanics with assistance
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Figure 8. Test prototype of wearable handling assistance robot
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Figure 9. Test prototype of wearable handling assistance robot
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Figure 10. Power-assisted experiment of multi-axis single-degree-of-freedom
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