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Abstract; Existing research indicates the satellite Global Positioning System ( GPS) entered a fully operational state, which can
provide navigation and positioning services for global land, sea and air users. However, this positioning system can lead to reduced
or lost GPS capabilities in harsh environments, where a surrogate navigation system that can provide equal accuracy and functionality
is required. This paper proposes a cross—domain view joint positioning system in the GPS occlusion environment, which uses ultra—
wideband UWB technology to accurately measure the distance from UAV and UGV to the target by deploying base stations and
receivers, so as to determine their location. At the same time, the image data is captured by the on—board camera, and the YOLOV5
algorithm is used to detect and identify the target in real time, and provide the category and bounding box information of the target.
In addition, the Kalman filter is used as a recursive estimation algorithm, which fuses the distance measurement of UWB and the
detection results of YOLOVS to optimize the estimation of the target position and ensure the accuracy of positioning and the
smoothness of navigation. Experiments have proved that the system can achieve accurate positioning in the case of GPS failure,
improve the reliability and accuracy of navigation. The system can be applied to urban traffic management, forest patrol and search
and rescue tasks, and has broad application prospects in the field of positioning and navigation in the GPS signal occlusion
environment such as cities, forests and mountains.
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Fig.1 Overall system architecture design
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Table 1 Specific parameters of drones
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Fig. 4 Schematic diagram of drones pose
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Fig. 5 Physical image of autonomous vehicle
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Fig. 7 Simulation results of traditional algorithm path
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Fig. 9 Target recognition and detection experiment
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Fig. 13 Experimental results in sunny day
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Fig. 14 Experimental results in cloudy day
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