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Ergonomics and Cognitive Load of AR Guided Puncture
Training System Based on fNIRS
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(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The aim is to conduct neuroergonomics research on the surgical navigation system of AR-guided puncture
training based on fNIRS, and explore the work efficiency and cognitive load when users interact with the system. The
experiments were divided into experimental group (AR group) and control group (B-ultrasound diagnostics group). The
subjects completed the puncture task under their respective platforms, collecting and processing the near-infrared signals
in the task, then extracted HbO, concentration-related proportional coefficient g, and finanlly the task performance and
NASA-TLX subjective score were combined for statistical analysis. The results showed that compared with the B-ultra-
sound group, the AR group has weak prefrontal lobe activation, short puncture time, and high success rate in the puncture
task. and there were significant differences between the two groups (P<0.05). The NASA-TLX score of the experimental
group was lower than that of the control group, indicating that the mental load of the AR group was low, and there was a
significant difference between the two groups (P<0.05). AR technology has higher work efficiency and lower cognitive
load than B-ultrasound in puncture training, indicating that the AR-guided puncture training system is more usable and
provides a new method for preoperative puncture training guidance.
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