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Abstract: Objective: To investigate the visual search patterns of orienteers in picture recogni-
tion task with different map orientations in realistic scenes. Methods: The mixed experimental
design of 2 (skill level: expert, novice) X 2 (map orientation: standard, rotated) was used to ana-
lyze the disparities in eye movements of orienteers with different skill levels in picture recogni-
tion task through eye tracking technology. Results: 1) The expert group displayed significantly
higher accuracy rate and significantly lower reaction time compared with the novice group. Un-
der the rotated map condition, both the expert group and novice group exhibited significantly
lower accuracy rates and longer reaction times than the standard orientation. 2) The expert
group demonstrated significantly lower gaze frequency, higher saccades frequency, more con-
centrated gaze hotspot, and more precise gaze trajectories than the novice group. 3) Under the
rotated map condition, the saccade frequency of both the expert group and novice group dis-
played a significantly higher number of saccades count and a reduced gaze frequency compared
with the standard orientation. The expert group also exhibited lower saccades frequency and lon-
ger gaze time on key areas of interest compared with the standard orientation. The expert group
placed greater emphasis on the information of the map north pointing sign and the checkpoint
descriptions. Conclusions: The expert group has distinct cognitive advantages in picture recogni-
tion task, showing the goal-oriented visual search characteristics of “low gaze frequency, high
saccade frequency, and focus on key information”, and has strong information extraction and
matching abilities. Map orientation affects orienteers’ behavioral performance of picture recog-
nition in realistic scenes. The information of north pointing sign and checkpoint descriptions
plays an important guiding role in the rotated map task.
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Behavioral Performance Results of Orienteers’ Picture Recognition Task
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Recognition Task
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Gaze Time Results of the Map Region in Orienteers’ Picture Recognition Task
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Gaze Time Results of the Realistic Scene Region in Orienteers’ Picture Recognition Task
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Example of Gaze Trajectory Maps of the First 10 Gaze Points in Orienteers’ Picture Recognition Task
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