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[ Abstract] This paper analyzes the body structure characteristics of canine biology, studies and designs a four—legged robot based
on Raspberry PI 4B from four aspects, including mechanical structure design, control system, motion planning and intelligence.
Firstly, this paper analyzes and completes the mechanical structure design of the quadruped robot. Then, the hardware system and
the scheduling program of the robot are designed and implemented. What's more, the attitude solution and continuous gait planning
methods of the robot are analyzed. Finally, the fusion of multiple sensors is used to improve the environmental awareness and
intelligence of the robot.
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Fig. 1 A complete skeleton of a canine
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Fig. 2 A diagram of the hind legs of a quadruped robot
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Fig. 3 A diagram of the front legs of a quadruped robot
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Fig. 4 Schematic diagram of internal knee — elbow structure of a

quadruped robot
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Fig. 5 Schematic diagram of the whole body freedom setting of a

quadruped robot
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Fig. 6 3D model of a quadruped robot
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Fig. 7 A demonstration of a quadruped robot
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Fig. 8 Connection diagram of control system pins
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Fig. 9 Schematic diagram of steering gear control data read by serial port
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Fig. 10 JY901 nine—axis accelerometer electronic gyroscope sensor
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Fig. 11 Flow chart of quadruped robot control program
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Fig. 12 Quadruped robot whole body steering gear number and its
corresponding value
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Tab. 1 Corresponding table of quadruped robot action and
steering gear serial number
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Fig. 13 Data processing flow chart of laser ranging sensor
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Fig. 14 Flow chart of inertial sensor program design
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Fig. 15 Flow chart of quadruped robot treading
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