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Structural Design of Multifunctional Modular Home Tidying Robot

LI Yingcheng, YU Zeyu,ZHANG Longhan, GUO Zhaoyang, MA Xinling

(School of Mechanical and Power Engineering, East China University of Science and Technology ,Shanghai 200237 , China)

Abstract; Aiming at the achievement of smart daily living environment, a multifunctional modular home tidying robot

based on voice recognition and mobile APP control was designed. Raspberry Pi was used to process information and issue

instructions, and the single-chip controlled camera was used to identify objects. The overall obstacle avoidance and

tracking of the mechanical structure was realized through ultrasonic and infrared ranging modules, and the equipped six-

axis robotic arm with supporting machinery claw were used to grasp and arrange the objects. Various mechanical

structures of the robot such as mechanical claw modules, lifting turntables, cleaning modules, universal mobile chassis

and Ferris wheel storage tables were designed. The operation results of the physical prototype shows that the robot can

effectively grasp objects of different shapes, with high level of automation in the use process, strong environmental

adaptability and high efficiency in sorting and handling.

Keywords ; smart furniture ; human-computer interaction ;mechanical grasping; modularization ; Raspberry Pi
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Figure 5 Mechanical arm and mechanical claw
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Figure 7  Lifting turntable structure
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