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Introduction
Recently, there has been a surge of research in the area of change detection.  

Grimes (1996) found changes in photographs were not noticed when they occurred during a saccade, but were noticed when they occurred during a fixation.  We fail to integrate information across saccades.  

Change blindness can occur in natural scenes during a fixation if the effects of a saccade are simulated by disrupting the retinal transient that typically occurs during a change (e.g., insert a blank screen between the original and changed image).  
This work is consistent with other work suggesting we are unable to fully perceive, represent, and retain visual information.  One of the goals of the current change detection work is to explore its limitations:
· What sorts of changes do we miss?

· Under what conditions?

· What are the limits of our ability to remember scenes?

· With what precision do we retain visual details?

Change detection paradigms

The two most commonly used change detection paradigms are: “Flicker” (Rensink et al., 1997) and “Forced Choice Detection” (e.g. Pashler, 1988; Phillips, 1974; Simons, 1996).  
Flicker

An original and modified image are presented in rapid alternation with a blank screen between them.  Participants respond as soon as they detect a change.  Two primary findings have resulted from this research:
1) observers rarely detect changes during the first cycle of alternation, some are not even detected after one minute

2) changes to objects in the “centre of interest” of a scene are detected more readily than peripheral or “marginal interest” changes, suggesting that attention is focused on central objects more rapidly or more often.

Forced Choice

Participants are given only one view of each scene before responding, so that the total duration of exposure to the initial scene can be controlled.  Also, because only some of the images have changes, signal detection analyses can be used for both accuracy and latency.

Both of these paradigms are intentional change detection tasks, in that the participants know something is going to change.  Even when participants’ primary task is to search for changes, they fail.  Other paradigms let participants know that a change might occur, but that their primary task is to study pictures for a later recognition task.  Other paradigms use incidental encoding which is when people don’t know a change will occur.  In these paradigms, people still miss the changes for marginal interest objects.  These findings suggest that people can’t “take in” and entire scene in one attentional fixation, but instead must scan an image encoding the scene piecemeal.  Then, they must recode the information and explicitly compare the abstracted representation of the initial object to the changed object in order to retain information about and object or its properties from one view to the next.
There is evidence that attention is necessary, but not sufficient for change detection.  People fail to notice changes in motion pictures when the objects are central objects.
Summary

These change blindness studies undermine/contradict earlier studies which suggested people were able to rapidly and accurately represent scenes.  Experimental evidence shows we have a limited ability to integrate detailed information about stable objects across eye movement. This suggests there is no visual integrative buffer, or a buffer that stores one detailed view of an object or scene until the second one arrives.  Instead, the work on change blindness corresponds to work in the fields of sensory discrimination, visual search, eyewitness memory, and memory distortion.  

Explanations for change blindness


There are 5 logically possible explanations for change blindness: overwriting, first impressions, nothing is stored, everything is stored but nothing is compared, and feature combination.  Each of them is consistent with some of the findings.  Additionally, some models may be more appropriate for intentional versus incidental change detection tasks, and others may be better for performance with simple versus complex displays.
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Overwriting

The initial representation is overwritten or replaced by the blank interval or by the subsequent image.    Information that wasn’t extracted from the initial display is replaced with the information in the new scene, and there exists no visual record of the initial scene.  

This model is consistent with much work on change blindness but can’t account for everything.  May be best to explain failures to notice changes to simple, visual stimuli, such as those typically used in masking or simple visual discrimination.
First Impressions


Observers accurately encode the features of the initial object or scene and then fail to encode the details of the changed scene.


This may be more plausible for incidental change detection tasks.  One primary goal in perception is to understand the meaning and importance of our surroundings, and research suggests we do this quite rapidly.  If the goal of perception is to understand the meaning of a scene, then once we’ve accomplished that goal, the details of the scene become irrelevant; thus, we don’t need to re-examine them.

Some evidence supports this.  In Levin & Simons (1997) people described the first actor that appeared in the film, rather than the second.  May be best to explain changes to more complex, semantically-codable stimuli.
Nothing is stored


(Strong version)  Nothing about the visual world is stored internally—rather the world is a memory store.  Only information that has been abstracted from the percept will be retained once the visual information is gone.  This means change detection would be impossible without abstraction.  For tasks in which the second display remains until a response is made, this model and overwriting make the same predictions.  However, this model would predict that few, if any, visual details from the second scene remain.

(Weak version)  Some visual information may be preserved across views, but only information that is needed for the next fixation.

Everything is stored but nothing is compared


People often do not recognize inconsistency unless attention is drawn to it (e.g., holding two contradictory beliefs).  Perhaps this is true of visual representations.  Representations may be formed of each view separately without ever comparing, thus, recognizing the differences between them.


Evidence:  Some research suggests that implicit traces from features and objects can be preserved even when observers do not consciously perceive it.  In a change blindness study, participants didn’t notice the change, but when asked whether an object had previously existed, more than half remembered the object being there.  They didn’t explicitly compare the two representations of the scene until prompted.
Feature combination


(Strong version)  Two consecutive views are overlain and combined.  This was debunked in the 80’s.

(Weak version)  The two views are not superimposed to form a single representation—instead, some features and objects are retained from the first view and others from the second view.  That means the final representation would be different than either of the views, but the observer would be unaware of this.


This won’t work when the features to be combined suggest a contradictory “gist” (e.g., a woman and a bearded man).  The combined features must make sense.  There is no evidence from the change blindness literature to support this hypothesis.

Summary


None of these explanations can account for all of the change blindness findings.  The task may determine which model offers the best explanation (e.g., repeated trials of an intentional detection task vs. single-trial incidental encoding tasks.
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