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End-to-end-based Wi-Fi RTT network structure
design for positioning stabilization
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ABSTRACT

Wi-Fi Round-trip timing (RTT) based location estimation technology estimates the distance between
the user and the AP based on the transmission and reception time of the signal. This is because reception
instability and signal distortion are greater than that of a Received Signal Strength Indicator (RSSI)
based fingerprint in an indoor NLOS environment, resulting in a large position error due to multipath
fading. To solve this problem, in this paper, we propose an end-to—end based WiFi Trilateration Net
(WTN) that combines neural network-based RTT correction and trilateral positioning network,
respectively. The proposed WTN is composed of an RNN-based correction network to improve the RTT
distance accuracy and a neural network-based trilateral positioning network for real-time positioning
implemented in an end-to—end structure. The proposed network improves learning efficiency by changing
the trilateral positioning algorithm, which cannot be learned through differentiation due to mathematical
operations, to a neural network. In addition, in order to increase the stability of the TOA based RTT,
a correction network is applied in the scanning step to collect reliable distance estimation values from

each RTT AP.
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Fig. 5. Experiment environment, (a) Measurement configuration, (b) Data collection location,
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Table 1, Comparison and analysis of positioning performance according to the algorithm,
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