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Abstract: The intelligent lawn mower is affected by significant vibration noise and a lack of loop closure
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detection during the operational process, and the image textures in the operational environment exhibit
highly repetitive characteristics, resulting in localization drift or even loss when utilizing a standalone Vis-
ual-Inertial Odometry (VIO) method. To address this issue, a tightly coupled localization method integra-
ting Real-Time Kinematic (RTK) and VIO method is proposed. This method involves the development of
an RTK residual computation approach and an RTK-VIO joint initialization strategy, thereby achieving
tight coupling of RTK and VIO localization under low-frequency, high-precision conditions while ensuring
the system’s real-time performance. Using an intelligent lawn mower as the research subject, equipped
with a 1 Hz RTK receiver, a stereo vision sensor operating at 15 frames per second, and an IMU sensor at
200 Hz, field experiments were conducted on three operational paths with varying difficulty levels: sim-
ple, general, and challenging. Experimental results demonstrate that the fusion localization method out-
performed the standalone VIO method, with mean absolute pose errors reduced by 0.288 m, 1.015 m,
and 0. 128 m, respectively, and root mean square errors decreased by 0.221 m, 0. 926 m, and 0. 137 m,
respectively. Furthermore, the impact on real-time performance was maintained below 10 ms.
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