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Visual Scene Representation: A Spatial-Cognitive Perspective 

Helene lntraub 

Traditionally, scene perception has been conceptualized within the modality-centric 

framework of visual cognition. However, in the world, observers are spatially 

embedded within the scenes they perceive. Scenes are sampled through eye move­

ments but also through movements of the head and body, guided by expectations 

about surrounding space. In this chapter, I will address the idea that scene repre­

sentation is, at its core, a spatio-centric representation that incorporates multiple 

sources of information: sensory input, but also several sources of top-down infor­

mation. Boundary extension (false memory beyond the edges of a view; Intraub 

2010; Intraub & Richardson, 1989) provides a novel window onto the nature 

of scene representation because the remembered "extended" region has no corre­

sponding sensory correlate. I will discuss behavioral, neuroimaging and neuropsy­

chological research on boundary extension that supports a spatio-centric alternative 

to the traditional description of scene representation as a visual representation. 

I will suggest that this alternative view bears a relation to theories about memory 

and future planning. 

The traditional modality-centric approach to scene representation continues to 

generate interesting questions and valuable research, but may unnecessarily constrain 

the way we think about scene perception and memory. A key motivation underlying 

much of the research on visual scene perception has been the mismatch between the 

phenomenology of vision (perception of a coherent, continuous visual world) and the 

striking limitations on visual input imposed by the physiology of vision (O'Regan, 

1992). Put simply, the world is continuous, but visual sensory input is not. The visual 

field is spatially limited. To perceive our surroundings we must sample the world 

through successive eye fixations and movements of the head and body. Ballistic eye 

movements (saccades) shift the eyes' position between fixations, and during these eye 

movements, vision is suppressed (Volkmann, 1986). Thus, the currently available 

information during scene perception switches between visual sensory perception and 

transsaccadic memory (Irwin, 1991) as frequently as three times per second. Finally, 

each time the eyes land, our best visual acuity is limited to the tiny foveal region 
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