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Abstract

This study designed and implemented a spider-inspired hexapod robot system. The hardware ar-
chitecture employs an ESP32 S3 N16R8 microcontroller as the main control unit, a Maixcam as the
camera module, and utilizes the Qiling ZL-IS2 24-channel servo controller to manage mg90s servos.
The servo control board drives 18 joint servos, integrating a WiFi wireless communication module
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and an efficient power management circuit to construct a complete motion control system. The ro-
bot is capable of visual recognition and achieves intelligent interaction and autonomous decision-
making by connecting to a large language model via API calls.
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Figure 1. Overall system block diagram
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Figure 2. 3D printing drawing of robot mechanical structure
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Figure 3. Control circuit PCB diagram
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Figure 4. Upper computer diagram of servo drive board
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Figure 5. Schematic diagram of Xiaozhi voice assistant circuit
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Figure 6. Camera module program design process
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Figure 7. Functional pin diagram of camera module
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Figure 8. Schematic diagram of item recognition training
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Figure 9. Physical picture of the robot
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Figure 10. Function display of the voice module
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