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Comparative Research on Suitable Sensors for People Counting
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Abstract

This project aims to compare the performance of five people-counting sensor technologies: Time-of-Flight
(ToF), mmWave Radar, Infrared Break Beam, Ultrasonic, and Passive Infrared (PIR). The study addresses critical
inaccuracies in existing automated systems caused by human physical variables. These include inconsistent signal
reflection or absorption due to different clothing materials and variations in body sizes (anthropometry) that lead
to detection failures. Furthermore, the research tackles counting errors during simultaneous entry and exit
transitions, which cause premature power deactivation in the restrooms of the Computer Science Department.
The methodology involves real-world experimental testing using the ESP32 platform to evaluate numerical
accuracy and operational stability. The objective is to identify the most reliable sensor for Internet of Things (IoT)
integration, establishing a benchmark for Smart Building development and optimizing building energy management
with maximum efficiency.
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