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A study on the cognitive processing characteristics of scene recognition in
orienteering athletes under the condition of exercise fatigue
LV Mingming', SUN Hao?, MENG Xianglong'
(1.Department of Physical Education, Xi'an Polytechnic University, Xi'an 710048, China;
2.School of Physical Education, Shaanxi Normal University, Xi'an 710062, China)

Abstract: A total of 32 orienteering athletes with different skill levels were selected as participants, including 16
experts and 16 novices among them. Functional near-infrared spectroscopy (fNIRS) was used to monitor changes in
cerebral cortex blood oxygen activation during picture recognition tasks under varying exercise intensity, aiming to
reveal the cognitive processing characteristics of orienteering athletes in picture recognition under fatigue
conditions. The results suggest that in picture recognition tasks, exercise fatigue constrains behavioral performance
in athletes, but experts still maintain a certain cognitive advantage, showing a higher accuracy and more pronounced
activation in the left dorsolateral prefrontal cortex (L-DLPFC). And under fatigue conditions, athletes' cardiac
autonomic regulation ability decreases and activation in related brain regions weakens, specifically manifesting a
significant decline in blood oxygen concentration in the bilateral orbitofrontal cortex (OFC). The findings from this
study may provide references for future research on applying neuromodulation to improve orienteering athletes'
picture recognition performance under fatigue and realize scientific training practice.
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