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Abstract

This project presents the development of a two-dimensional indoor positioning system (Indoor
2D Positioning System) designed to display the real-time location of an object equipped with a
transmitting module from a top-view perspective. The objective of this system is to enable indoor
tracking, movement monitoring, and position identification within a limited area. The system consists
of one transmitting module (Tag) and four receiving modules (Anchors), all implemented using ESP32

microcontroller boards as the primary processing units.

The Tag continuously broadcasts data packets using the ESP-NOW communication protocol,
while the four Anchors are positioned at the corners of a square area measuring approximately 4x4
meters. Each Anchor receives the packets and measures the received signal strength (RSSI). The
measured RSSI values are then forwarded to a central processing node (Gateway), which aggregates
all the data. The Gateway estimates the distance between the Tag and each Anchor using a path-
loss propagation model and calculates the Tag’s two-dimensional position (x, y) using geometric

technigues such as Trilateration or Weighted Positioning.

The Gateway further provides a WiFi Access Point and hosts a web-based interface to present
the calculated position of the Tag on a 2D top-view map in real time via a mobile device. The expected
outcome of this project is that the system can continuously display the approximate location of the
Tag within the test area, serving as a prototype of a low-cost, easy-to-develop indoor positioning

solution based on the ESP32 microcontroller platform.



