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Abstract: This research focuses on the design of a novel multi-modal hexapod robot to enhance its adaptability and mobility
in complex environments and unstructured terrains. First, the overall mechanical structure of the hexapod robot was developed
using SolidWorks software. Secondly, a D-H coordinate system was established for the robot, followed by a kinematic
analysis of its leg structures. The forward and inverse kinematics of a single leg were examined in detail, along with an in-
depth analysis of several typical gaits. Finally, to improve the robot’s perception capabilities, a multi-layered sensing system
was constructed utilizing multi-source sensors, including depth cameras and sound sensors, enabling the robot to develop
a comprehensive understanding of its environment. This facilitates automatic gait switching, obstacle avoidance, gesture
recognition, and voice control. Additionally, simulation technology was employed to validate various gaits of the virtual
mechanical system of the hexapod spider robot. The results demonstrate that the proposed structural design for the bionic
hexapod rescue robot is effective in addressing the intended challenges.
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