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Smartphone-based Accurate Indoor Positioning From Wi-Vi Fingerprints

HUANG Gang? HU Zhao-Zheng! CAI Hao? TAO Qian-Wen? LI Yi-Cheng'

Abstract Indoor positioning is a hot research topic in recent years. Existing methods still have the problems of poor
applicability and low stability in different indoor situations. Aiming at solving the localization problem for public indoor
environment, this paper for the first time proposes to use exit signs as landmarks that are widely distributed in the indoor
environment. By applying these landmarks, a novel multi-scale positioning method is proposed based on Wi-Vi Finger-
print — WiFi and vision integrated fingerprint. The proposed method consists of coarse positioning from WiFi matching,
image-level positioning and verification from holistic and local visual feature matching, and positioning refinement from
metric positioning based on the space coordinates of exit sign. The proposed method has been tested in an indoor office
building of 12 000 square meters and a shopping mall of 40 000 square meters, respectively, by using different smartphones.
Experimental results show that the proposed Wi-Vi fingerprint method can achieve real-time positioning with more than
97 % accuracy rate for image-level positioning. In both test scenarios, the average positioning errors are less than half
meters. The proposed Wi-Vi fingerprint method suggests a new solution to accurate indoor positioning.
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