Where did you see it? Gaze fixations and memory in a dynamic visual search task.
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Abstract
Contextual Cueing experiments have shown that subjects learn the relationship between a target object and the context when the context is predictive of target location (Chun & Jiang, 1998). Implicit learning of context is thought to facilitate search for objects embedded in complex displays. However it is unclear if cueing effects generalize to natural situations. To analyze this question we performed a visual search task in an immersive virtual reality apartment. The apartment had two rooms, connected by a corridor. Participants searched the apartment for a series of geometric target objects while eye movements, head movements and body trajectories were recorded. On each trial an object was presented on a TV screen placed in the corridor. Participants explored the two rooms until they located it. Some target objects were always placed at the same location (stable objects), while others appeared at a new location in each trial (random objects). We found that search time and number of fixations to locate the target decreased with repeated search episodes for all objects, but more so for stable objects, indicating that memory for the spatial location of the object is more important than memory for global context. We also analyzed whether body movements showed changes that reflected memory for target location. In each trial we calculated how far the participant's trajectory deviated from a straight path to the target object. 
Changes in head orientation from the moment the room was entered to the moment the target was reached were also computed. We found that the average deviation from the straight path was larger and more variable for random target objects. On room entry lateral head deviation from the room center was also bigger for stable objects than for random objects. Thus for random objects participants move to the center of the room until the target is located, while for stable objects subjects are more likely to follow a straight trajectory from first entry. From these results we conclude that memory for target location is coded with respect to room coordinates and is revealed by body orientation at first entry and eye fixations. 
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