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ABSTRACT

Prototyping an Effective Semi-Automated
Traffic Cone Placement System for Road Safety

By

Amadeus Valentino Agus Kristianto
Hartono, S.T., M.T., Advisor
Erikson Ferry Sinaga, S.T., M.Kom., Co-Advisor

SWISS GERMAN UNIVERSITY

This research aims to design and prototype a semi-automated traffic cone placement
system to enhance road safety and operational efficiency, addressing the risks and
inefficiencies of manual cone deployment in Indonesia. The methodology integrates
experimental design and prototyping, combining mechanical design (CAD and 3D
printing), electrical integration (ESP32 microcontroller, sensors, and actuators), and
embedded software for sequential automation. The system was validated through
repeated experimental tests measuring deployment accuracy, timing, and cycle
consistency at different release intervals (150 mm and 800 mm per cone). Findings
indicate that the prototype successfully automated cone deployment, with consistent
upright placement and repeatable sequence timing. Longer release intervals provided
improved spacing consistency, closely matching real-world requirements. The main
limitation was sliding due to lightweight prototype cones and smooth testing surfaces.
In conclusion, the results provide a solid foundation for further research and real-world

adaptation using standard traffic cones and field testing.

Keywords: Mechatronics, automation, traffic safety, embedded systems, experimental

validation, ESP32, prototype.
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