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Abstract :

Underground parking garages are semi—enclosed navigation spaces where satellite navigation signals

are unavailable, making them blind zones for positioning. However, once vehicles exit the garage into

open areas, they must rely on satellite navigation. Therefore, vehicles in underground garages need

navigation systems that can handle both outdoor and indoor environments. Since different positioning

methods are required for outdoor and indoor navigation, choosing a reasonable navigation and

positioning scheme is crucial. The integrated navigation system based on GPS and inertial systems

can effectively solve the problem of switching between navigation algorithms inside and outside the

garage. The 3D reduced inertial sensor system (RISS) is a navigation and positioning algorithm that

relies solely on inertial sensors. It uses fewer sensors and simpler algorithms, yet can achieve the

same positioning accuracy as the full-model integrated navigation within a limited time. Meanwhile, it

can significantly reduce costs and improve the utilization efficiency of each sensor.
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