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With the continuous expansion of protected areas and the increasing number of traffic safety facilities, the importance
of an integrated management system that supports efficient facility management and timely information updates has
grown significantly. This study designed an integrated management system for protected areas by applying a deep
learning-based YOLOv11 object detection model that had been validated in previous research and verified the applicability
of the proposed system through a system usability evaluation. The proposed system incorporates automatic facility
recognition, information registration, GIS-based management, and statistical analysis by utilizing deep learning-based
object detection technology. The validity of the evaluation criteria was verified through an expert Delphi survey. In
addition, the usability of the proposed system was compared with that of the existing system. The results showed that
the proposed system demonstrated higher usability than the existing system across all evaluation criteria. In particular,
the greatest improvements were observed in facility registration and maintenance and field survey result management.
The findings confirm that deep learning-based object detection technology can effectively improve the efficiency of
protected area management and enhance information quality.

M keywords : Integrated Management System for Protected Area ; Deep Learning ; YOLOvI11 ; Object Detection ; System
Usability Evaluation ; Information Systems
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