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Abstract

The obstacle avoidance and path planning of the unmanned ground vehicle mean that the un-
manned vehicle can automatically avoid obstacles during the automatic cruising process, re-plan
the current travel route and re-enter the preset route. This article uses HPI's Savage Flux 2350
differential drive off-road vehicle as an experimental platform and open source hardware flight
control Pixhawk as a motion controller, to conduct secondary developments of PX4 Rover soft-
ware system. The data acquisition module is used to obtain the ultrasonic data and communicates
with the flight control board through the serial port mode to complete the data exchange, thereby
realizing the real-time detection of the surrounding environment of the unmanned ground vehicle
and completing the obstacle avoidance function in the cruise mode.
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Figure 1. Unmanned vehicle basic structure
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Figure 2. Data acquisition module connection diagram
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Figure 3. Algorithm flowchart
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Figure 4. Bicycle model
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Figure 6. Obstacle avoidance process
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Figure 7. Cascade PID block diagram
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Figure 8. Data exchange process
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Figure 9. Custom theme publishing process
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Figure 10. Ground station flight plan operation interface
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Figure 11. Automatic cruise route map
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Figure 12. Obstacle avoidance system frame diagram
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Figure 13. Obstacle detected
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Figure 16. Obstacle avoidance path display
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Figure 17. U1, U2 ultrasonic detection of obstacles
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Figure 18. Left front obstacle avoidance path display
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Figure 19. U2, U3 ultrasonic detection of obstacles
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Figure 20. Right front obstacle avoidance path display
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