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Design of FPSWizard Intelligent Fall Prevention System for High
Altitude Based on CBR-RBR"
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Abstract : During the construction and maintenance of ultra-high towers, personnel falls from heights and falling objects are the primary
safety hazards. In complex high-risk work environments where conventional safety measures are insufficient, the active fall prevention
system ( AFPS) serves as a critical safeguard. To address current challenges in design and selection, the FPSWizard system is proposed,
which is a knowledge-supported platform integrating case-based reasoning( CBR) and rule-based reasoning( RBR) to assist in the intelli-
gent design and optimization of AFPS. A case library is constructed based on real-world scenarios and design data,combined with the
AFPS Ontology to form a structured knowledge framework , providing personalized recommendations for fall protection for both workers
and objects at elevated heights. The system prototype is developed by using the MyCBR workbench and evaluated through leave-one-out
cross-validation. Experimental results demonstrate that the hybrid CBR-RBR approach achieves an average positive predictive value
(PPV)of 90% ,significantly higher than the 76% of the pure CBR method. FPSWizard enhances design accuracy and adaptability, of-
fering an efficient and intelligent fall protection solution for ultra-high tower construction, showcasing promising applications in
intelligent safety engineering and knowledge-driven decision-making fields.
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