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Abstract

After a mine collapse accident, the terrain structure on the scene is extremely complex. Tradition-
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al rescue methods involve rescue workers using various rescue equipment to conduct manual
searches and rescues. However, considering the various uncertainties on the disaster scene and
areas that some rescue workers cannot access, secondary disasters may occur, posing certain
dangers during the rescue process. Therefore, a four-legged wheel-leg separable mine rescue ro-
bot was independently developed using Bluetooth communication technology, WIFI communica-
tion technology, etc. The robot hardware is based on the ARDUINO NANO microcontroller as the
control core of the rescue robot, realizing functions such as four-legged crawling, four-wheel
walking, disaster scene image transmission, fire extinction, and GPS positioning of rescue objects
through Bluetooth and WIFI wireless communication. The application of the four-legged wheel-leg
mine rescue robot in the mine disaster relief system can not only improve search and rescue effi-
ciency, provide strong support for rescues, and strive for more time for trapped personnel, but it
can also enter complex accident scenes that are difficult for rescue workers to enter, avoid or re-
duce casualties of rescue workers, improve rescue speed, and reduce rescue difficulty.
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Figure 1. Overall architecture diagram of a quadruped wheeled leg mine rescue robot
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Figure 2. Four-legged crawling mechanism
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Figure 3. Wheel traveling mechanism
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Figure 4. Wheel-type hidden mechanism
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Figure 5. Four-legged wheel-legged mine rescue robot
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Figure 6. Main control circuit
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Figure 7. Download circuit
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Figure 9. Relationship between the steering angle and PWM duty cycle
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Figure 10. Main control board of the steering gear
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Figure 11. Camera image transmission circuit
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Figure 12. Light sensor circuit
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Figure 14. Four-wheel drive circuit
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Figure 16. Phase diagram of knee joint
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Figure 19. Motion control interface (a) and real-time environmental monitoring screen of the camera (b)
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Figure 20. Robot rescue process
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