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Human performance in control room environments has traditionally been assessed through observations, task metrics,
and self-reports. Emerging sensing technologies now enable biometric data to complement these methods. However, a
major challenge lies in the knowledge gap between domains: while computer science provides new tools for capturing
data, interpreting these signals requires insights from human factors. Without this integration, biometric data risk being
misapplied or misunderstood.

This paper presents a study using real-time head-tracking to evaluate operator performance during a simulated loss of a
large overview display in a nuclear control room. Certified operators participated in controlled tests, where head-tracking
via computer vision was combined with expert evaluation and self-reports.

Results show that head-tracking provides objective, scalable indicators of operator behavior and complements traditional
human factors methodologies. We highlight the potential of biometric-driven analysis as a practical tool for performance

evaluation, emphasizing the need for continued refinement and interdisciplinary collaboration.
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