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The primate brain codes the features of perceptual events in a distributed fashion.  For example, shape, color, and location of a visual object are represented in different feature maps in the visual cortex.  Diffuse coding creates binding problems, which requires a mechanism to integrate codes of features from the same event.  Hommel proposes that each encounter with a perceived or to-be-produced event creates a transient episodic event file.  This network of bindings temporarily links:

· Relevant/salient features

· Accompanying action

· Task context

Another encounter with bound features triggers retrieval of part or all of the event file in pattern completion process.  This may limit creation of event files for non-identical events.

Feature integration and the binding problem:

· Discussions usually focus on visual perception because integration of numerous feature maps is required.

· Cortical mapping of action plans also involves integration.

· Stimuli and responses to single tasks must be linked for people to complete multiple tasks at same time.

· Feature integration is needed across perception, action planning, and action

Object files (Kahneman, Treisman, et al 1992):
· Preview task shows repeating visual item facilitates responding to identity, benefit mainly restricted to conditions that retain identity and location of item.

· Suggests object file containing information about object features, possibly enriched with object-related knowledge from long-term memory.

· Old object files are updated when most features are retained

· New object files must be constructed when there is a new object

The original definition of object files has been refined by later research in three ways:

1. Object-nonspecific feature priming precedes object-specific effects.  Object-nonspecific feature priming seems to be involved in producing object-specific effects.

· Object-nonspecific repetition effects are dominate when stimulus-onset asynchrony is short

· Object-specific repetition effects take over when stimulus-onset asynchrony increases

· Object files are not exclusively addressed by location.  Infants and children have used nonspatial features to ID objects and spatio-temporally extended events.  Object files apparently can be addressed by any feature they contain.
2. Feature conjunctions may be represented by several binary bindings that are loosely clustered, not one “master file.”

· Features are more likely to become part of a binding if:

· It is signaling a response in the entire task context

· It varies on a dimension that is relevant for the task

3. Feature binding produces partial-repetition costs rather than object-specific benefits.
· Activating the wrong file impairs performance more than having an appropriate object file available helps.

· Updating an object file is time-costly and error-prone

Corresponding codes are primed to a degree weighted by task relevance, and possibly salience

Reviewing an event with shared features will reactivate an existing event file.

Three commonly described neural mechanisms of integration may all be present and serve different complementary functions:

1. Integration by convergence:  Theory based on conjunction detectors, or neural units that are selective for the presence of particular feature combinations.  Proper binding achieved by restricting encoding to one location at a time, or by monitoring limited areas of the visual field

2. Integration by correlation:  may work by synchronizing the firing patterns of neural units representing features of the same event

3. Integration by indexing:  may work by enhancing firing rates of object-related neural units.  Associated with prefrontal cortex.
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Action Files:
Action planning may involve binding of features into a plan or “action file.”  Bound codes represent features of that action, and are less available until the action has been executed.  When a feature is bound to one plan (A) it is more difficult to plan another action (B) with the same feature) until plan A has been performed.
· Seen in delayed response tasks involving planning and maintaining a plan for hand movement
· Seen in planning verbal utterances: if one utterance is planned and not produced, it is easier to plan and produce a second utterance if phonetic features do not overlap.

Event Files:

“The observation of binding-type effects in object perception and action planning suggests that feature integration is a general phenomenon and that linking the codes belonging to the same event is a universal way to deal with processing problems arising from our brain’s preference for distributed representation.” (p.497)
Evidence suggests there is binding across representational domains and that stimulus features can bind to action features:
· Binding in action affects perception, and vice versa:

· Planning a manual left or right movement and maintaining the plan impairs perception or detection of spatially corresponding, briefly presented masked stimuli

· Holding a right or left side object in working memory slows reaction time for actions on the same side

· Binding a spatial code to either an action plan or perceptual event impairs planning another action or perceptual event using that code

· Effects can be qualitative and finer than left or right (i.e. mouse cursor movement)

· Binding across perception and action

· Binding across domain borders is seen in “prime-probe stimulus-response” tasks.  Alternating both a stimulus feature and response (no partial repetition) yields performance as good as repeating both.  With partial repetition, performance is impaired.

· Stimulus and response feature binding can produce results mimicking other inhibitory or strategic processes: i.e. negative priming in flanker-compatibility effect or simon effect, or some “residual task-shifting costs”

Conclusions/Take Home Points:

· “Feature binding seems to be a general process subserving the integration of distributed feature codes in object perception and action planning” (p. 498)

· Object and action files are similarly integrated and appear to be part of a more general category of event files

· “events are represented by a network of rather loosely linked codes rather than an orderly master file, at least after a single encounter.” (p. 498)
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