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ABSTRACT

Improvement of An Automatic Hand Washer with an Adjustable Sink by
Implementing a Detection System Using ESP32-CAM and An Automated Tissue-
Dispensing Mechanism

By

Benedeto Widyakso
Dr. Yunita Umniyati, S.Si., M.Sc., Advisor
Dr. Rusman Rusyadi, B.Sc., M.Sc., Co-Advisor

SWISS GERMAN UNIVERSITY

This thesis presents the enhancement of an automated handwashing system to achieve
a more reliable and fully touchless user experience, tailored for public hygiene settings
such as schools and shared facilities. The improvements focus on integrating a vision-
based user detection system using the ESP32-CAM and implementing a servo-driven
tissue dispensing mechanism. The ESP32-CAM provides real-time presence detection
and height estimation through grayscale motion analysis, replacing the conventional
ultrasonic and infrared sensors that were limited by lighting and obstruction issues. The
system is controlled by an Arduino MEGA, which coordinates water flow, soap
dispensing, tissue delivery, and hand drying through a structured sequence of
operations. Communication between the ESP32-CAM and Arduino is established via
UART. The servo-driven tissue mechanism is designed for simplicity, energy
efficiency, and ease of integration, contributing to a fully contactless cycle. The
methodology includes electrical and mechanical system design, component testing,
serial communication setup, and state-based control programming. This research
supports the development of intelligent, low-maintenance hygiene systems and
provides a foundation for future work involving unified ESP32-based control and

enhanced software modularity.

Keywords: ESP32-CAM, Arduino MEGA, touchless hygiene system, tissue dispenser,

motion detection, automated sink.
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