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AI-ASSISTED DECISION SUPPORT SYSTEM FOR ASTEROID SEARCH PROCESSES

Abstract

Traditional asteroid search workflows, while scientifically robust, are constrained by the inefficiencies of
manual visual confirmation in high-volume observational campaigns. This labor-intensive process imposed
high time and cognitive demands on observers, creating a critical bottleneck that limited the scalability
of asteroid search campaigns. In this study, conducted in partnership with the NASA International As-
tronomical Search Collaboration (IASC), a hybrid human-in-the-loop (HITL) pre-analysis and decision
support system was developed to support Astrometrica-based asteroid search workflows and evaluated
using real-world campaign data. The proposed system combines rule-based filtering with feature-based
machine-learning scoring derived from Astrometrica measurements (motion vectors, velocity consistency,
brightness variation, and signal-to-noise ratio), where the model flags and prioritizes candidates while final
validation remains explicitly human-in-the-loop. The developed system applies Al-supported candidate
analysis based on validated criteria defined in TASC guidelines, including linear motion, approximately
constant velocity, brightness consistency, and signal-to-noise ratio thresholds. Over a one-year period, the
system was actively used across multiple TASC asteroid search campaigns and its outputs were systemat-
ically compared with traditional manual inspection processes. The results, documented in final campaign
reports, demonstrated that the system supported validated campaign outcomes while significantly reduc-
ing manual candidate inspection time and decreasing false-positive evaluations compared to traditional
workflows When evaluated against validated campaign reports, the system achieved a 97.5% detection
recall and directly contributed to the reporting of the main-belt asteroid 2024 WZ53 using Pan-STARRS
data within the scope of the conducted observations. Overall, this framework provides a scalable and
transferable model for future citizen science initiatives and high-throughput astronomical survey work-
flows, where increasing observational data volumes require a balanced integration of automated analysis
and human expertise.



