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Abstract

This paper presents an indoor localization method based
on distance estimation between an ESP32 node device and
Wi-Fi routers using the Received Signal Strength Indicator (RSSI).
The method operates in the 2.4 GHz frequency band. An ESP32
microcontroller is used to receive RSSI values, process the data,
and calculate its own position. To reduce variability and
uncertainty in RSSI measurements, a Kalman filter algorithm is
applied for signal smoothing. In this study, a mathematical
model for distance estimation was developed by applying
a logarithmic function curve-fitting technique to calculate a
distance. The distance between ESP32 and 3 Wi-Fi routers with
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different reference position were used in a trilateration
algorithm to determine the device’s position coordinates.
Experimental evaluation was conducted within a simulated
3 x 3 meter indoor environment. The results demonstrate that
the proposed system can estimate its position with a maximum
error of +0.6 meters, corresponding to a 46.53% from the
reference position. This error is due to the sensitivity of RSSI
measurements to environmental noise and multipath
interference, resulting in uncertainty in the calculated position

coordinates.

Keywords: Indoor Localization , ESP32 Microcontroller , Wi-Fi
Router 2.4 GHz
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@

Prediction

predict next state

X() = Xt
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Correction

Kalman Gain
K= P/ (P®) +R)
Update the state estimation
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