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Many studies show that people fail to detect changes to objects in the environment in both natural and artificial scenes, even though our experience with the world seems to include rich and detailed visual information.
One paradigm used to test this notion, is having people view two rapidly alternating versions of a photographed natural scene that differ by a change to an object or an object part.  Participants are asked to detect the changing element, and this usually requires a large number of alterations before the detection is made.

This study shows that this failure to detect is not just for arbitrary objects, but also objects that are the center of attention.

One explanation for change detection failures is that the long detection latencies reflect a serial, self-terminating search among object in the scene.  This is because noticing a change requires attending to and encoding each object in the scene.  Thus, changes to unattended objects will go unnoticed.

Levin and Simons argue that if tracking the properties of attended objects requires explicit coding, then they should find change-detection errors in attended objects if viewers aren’t explicitly labeling the objects’ features.  These failures would reflect between-view representations which contain little property information, both for scenes as a whole and for attended objects.  To test this, they used motion pictures in three experiments.

Experiment 1

Participants watched a video of conversation between two actors.  The video was shot in two takes and spliced together.  The experimenters intentionally included a continuity error between takes, e.g., the red plates turned to white.  Participants were asked to watch the video and then asked if they detected any of the 9 continuity errors.  Then, they were asked to watch again, watching for the changes.  Participants were compensated with candy.

Only 1 out of 10 subjects noticed any changes during the first viewing, but it was vaguely described.  During the second viewing, the average detection rate was 2 out of 9 changes.  This suggests we do not integrate sensory information across views, but that we can form longer lasting representations through effortful encoding.  (That is, you notice more changes when you are intentionally looking for them.)  Attention is necessary for detection, but it may not be sufficient.

Experiment 2A

“If continuous perception is based on representations of an object’s spatial position and motion but not its static properties, then even changes to attended objects may go undetected when spatiotemporal information does not signal a change” (p. 503).
They used new videos which focused attention on the object that changed while maintaining a consisted direction of object motion across cuts.  The videos had a single actor performing an action, and they changed the actor between takes.  
After the first viewing, only 33% of 40 participants noticed the actor had changed.

Experiment 2B

Participants viewed two different types of videos: ones where the actor is changes, ones with no change.  They were instructed to indicate which of the videos contained a change.  This time, detection was very high, participants made fewer than 1 mistake each.  This indicates that in expt. 2A the actors were not too similar to prevent detection.

General Discussion

These experiments indicate that object properties are not automatically used to integrate different views of a scene.  We do not seem to encode, represent, and use property information to track objects over time, even though we can discriminate individual objects.  Even when attending to an object, you can miss changes to it, suggesting that attention is not sufficient for change detection.  However, these results may be due to the methodology which requires a type of memory test to reveal online detection.
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