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Abstract: To solve the problem of accuracy decline of indoor visible light positioning resulting from the distortion of re-
ceived signal characteristics with dynamic changes of receiver orientation, a practical approach to indoor visible light position-
ing has been proposed, which combines the global ELM (extreme learning machine) for approximate positioning with local
ELM for precise positioning. Firstly, received signal strength and receiver orientation information are used as joint fingerprint
features to establish the mapping relationship between fingerprint features and physical position, and a global fingerprint data-
base is constructed offline. Then, the global fingerprint database is adopted to train the global ELM model to roughly deter-
mine the position of the receiver under test. Next, fingerprint samples are selected to adaptively construct the local fingerprint
database, which is calibrated and updated for direction consistency using the real-time information of receiver orientation. Fi-
nally, the local fingerprint database is utilized to train the local ELM model to achieve the online precise position information.

Experimental results demonstrate that the proposed method not only maintains high computational efficiency but also en-
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hances the adaptability to the variation of receiver orientation, which can provide a highly accurate and strongly robust refer-

ence solution for indoor visible light positioning.

Keywords: visible light positioning; extreme learning machine; fingerprint database; receiver orientation; neural network
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