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    Abstract
When viewing the actions of others, we not only see patterns of body movements, but we also “see” the intentions and social relations of people, enabling us to understand the surrounding social environment. Previous research has shown that experienced forensic examiners—Closed Circuit Television (CCTV) operators—convey superior performance in identifying and predicting hostile intentions from surveillance footages than novices. However, it remains largely unknown what visual content CCTV operators actively attend to when viewing surveillance footage, and whether CCTV operators develop different strategies for active information seeking from what novices do. In this study, we conducted computational analysis for the gaze-centered stimuli captured by experienced CCTV operators and novices’ eye movements when they viewed the same surveillance footage. These analyses examined how low-level visual features and object-level semantic features contribute to attentive gaze patterns associated with the two groups of participants. Low-level image features were extracted by a visual saliency model, whereas object-level semantic features were extracted by a deep convolutional neural network (DCNN), AlexNet, from gaze-centered regions. We found that visual regions attended by CCTV operators versus by novices can be reliably classified by patterns of saliency features and DCNN features. Additionally, CCTV operators showed greater inter-subject correlation in attending to saliency features and DCNN features than did novices. These results suggest that the looking behavior of CCTV operators differs from novices by actively attending to different patterns of saliency and semantic features in both low-level and high-level visual processing. Expertise in selectively attending to informative features at different levels of visual hierarchy may play an important role in facilitating the efficient detection of social relationships between agents and the prediction of harmful intentions.
Author Summary Imagine seeing a person walking toward another person menacingly on the street, we may instantly feel that some physical confrontation will happen in the next second. However, it remains unclear how we efficiently infer social intentions and outcomes from the observed dynamic visual input. To answer this question, CCTV experts, who have years of experience on observing social scenes and making online predictions of the action outcomes, provide a unique perspective. Here, we collected experts’ and novices’ eye movements when observing different action sequences and compared the attended visual information between groups. A saliency model was used to compare low-level visual features such as luminance and color, and a deep convolutional neural network was used to extract object-level semantic visual features. Our findings showed that experts obtained different patterns of low-level and semantic-level features in visual processing compared to novices. Thus, the expertise in selectively attending to informative features at different levels of visual hierarchy may play an important role in facilitating the efficient detection of social relationships between agents and the prediction of harmful intentions.
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