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Development of a Cost-Effective Wi-Fi RSSI-Based Indoor Localization System
Using Trilateration and Kalman Filtering
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Abstract
This research addresses the critical problem of indoor positioning where Global Positioning System (GPS)

fails to operate effectively due to signal obstruction or reflection in enclosed environments, resulting in
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inaccurate and unreliable navigation and location tracking within buildings. This issue is particularly significant in
venues requiring precise tracking and navigation, such as universities, shopping centers, and warehouses. The
study proposes an indoor positioning system based on Wi-Fi RSSI signals integrated with trilateration techniques
and Kalman filtering to reduce signal noise and enhance distance measurement accuracy.

The system comprises cost-effective hardware components, utilizing a Wemos D1 Mini
microcontroller in conjunction with a TP-LINK TL-WR840N Wi-Fi router and lithium polymer batteries
supporting continuous operation for over three hours. The software component is developed as a web
application that displays user positions on multi-floor building plans, featuring router management
capabilities and real-time multi-device tracking through Firebase integration.

Field testing results show that the system achieves an average location accuracy of just 2.5 meters
using three routers, and a Kalman filter can significantly reduce RSSI fluctuations by up to 30% compared
to the average method, demonstrating increased efficiency and reliability for indoor user tracking. The
system is cost-effective, fast, and easy to implement. In the future, machine learning will be integrated to

further increase accuracy and effectiveness.

Keywords: indoor positioning system, Wi-Fi RSS, trilateration, Kalman filter, economical positioning
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