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How does attention operate in three-dimensional space?
[0 The visual information processing in actual behavioral space

Takahiko KMURA and Toshiaki MURA

We selectively acquire the information in three—-dimengitiirelD[] space. The selectivity
can operate efficiently by the allocation of attention OrD. Though the psychologists
have been studied the attentional system in three decades, almost them examined it in
two—-dimensioridl-D0O space. In comparison with attention ii-D space, there are very
little studies about attention i0-D in spite of its importance.

For this reason, in the present paper, the studies on visual attentidrDnspace are
reviewed. We examined precedinresearches about attention [i+D as following view
points :0) what is thed-D space? Thé&l-D space in some studies was generated by
means of computers. And other studies were examined in(reBl space. We attempted
to show their advantages and disadvantages respecti@leveral kinds of paradigms
and tasks are used in order to reveal the characteristics of attentidrOnas well ad]
-D. For example, spatial cuing paradig@ost-Benefit paradigm visual search paradigm,
and interference paradigm by noises, and so on. However, these paradigms do not show
consistent results. So we claim that the researchers should examine the characteristics of
attention in0-D by not only single paradigm but also multiple paradigns) The
representation of attention i0—-D was discussed. Many researchers have tried to show
how is attention allocated its resources[rD. But this has not been clarified yet. At
the present time, several ideas are proposed. For example, “viewer centered
representatidi’e.g. Downing & Pinker[I1T] ; Gawryszewski, Riggio, Rizollatti, & Umilta,
1117 ; Miura, Shinohara, & Kanda,IT11]; Miura, (ITT10 “object-centered representation”
0 Atchley & Kramer, 11100 “surface—centered representafioHe & Nakayama,[11110]
“action—centered representatioMipper, Lortie, & Baylis, (1117 ; Lyons, Elliott, Ricker,
Week, and ChuaITTl[0 and so on. And sométchley & Kramer, (1111 ; Kimura &
Miura, ITTI0O suggested that there are some kind of interactions between these
representations such as the parallel processing of object-based selection and space-based
selectidn Atchley & Kramer,[(I1T1[] or object-centered representation is allocated by the
mode of viewer—centef@é&imura & Miura, 1110 O)Recently the effect of development
and aging in attention have been focused. But we don't know how does it charige in
D with age. A study suggested that attention OrD does not operate effectively in
childreld Heinback & Hershbergef,ITTI[1 On the other hand, Atchley & KrafmeérlT];
1110 suggested that the aged people have the same tendency as younger adults. This
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tendency may indicate that the aged have some kind of compensation systems. For
example, instead of not focusing attention exactly, their attention may be controlled as
well as younger adults.

The attention inO-D has a very complicated mechanism in order to make our
veridical behavior in actual itsiation. Therefore, we should integrate each finding to
understand our attentional system. In other words, this integration should help us to
interpret the relation between our behaviors and visiofl-D.





