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Paying attention to the right thing at the right time underlies the ability of humans
and other animals to learn, perceive, and interact with their environment. What is
the role of memory in guiding attention? According to “the world as an outside
memory” theory1,2, humans exploit the stability of the world to access external
information on demand, leading to conscious perceptions that are seemingly rich
and continuous without requiring detailed and persistent internal representations3,4.
An alternative theory postulates that attention deployment relies on detailed
memory traces of relevant inputs5,6, which are functional for approximately one
second7,8. Here we resolve this apparent discrepancy by showing that the impact of
memory on attention deployment depends on the availability of semantically
persistent context. We asked human observers to visually explore MTV-style video
clips, in which unpredictable scene changes occur every 1-3 seconds, and quantified
the ongoing ability of a memory-free model of attention deployment9,10 to predict
rapid gaze shifts (saccades)11,12. Scene changes triggered memory-free influences on
attention deployment that overwhelmed previous influences within less than 250 ms.
These initial sharp increases in the impact of memory-free influences were followed
by gradual decreases, reflecting slower increases in competing memory-dependent
influences13-15, and final increases to an average level, demonstrating that the overall
impact of scene changes on attention deployment subsides within 2.5 seconds. Our
study shows that the human attention system adapts rapidly to changing
environments, but is strongly modulated by memory-dependent influences when
semantically persistent context is available.

References
1. O'Regan, J. K. Can J Psychol 46, 461-88 (1992).
2. Rensink, R. A. Vision Res 40, 1469-87 (2000).
3. Najemnik, J. & Geisler, W. S. Nature 434, 387-91 (2005).
4. Horowitz, T. S. & Wolfe, J. M. Nature 394, 575-577 (1998).
5. Land, M. F. & Furneaux, S. Philos T Roy Soc B 352, 1231-1239 (1997).
6. Chun, M. M. & Nakayama, K. Vis Cogn 7, 65-81 (2000).
7. Hayhoe, M. M., Shrivastava, A., Mruczek, R. & Pelz, J. B. J Vis 3, 49-63 (2003).
8. Land, M. F. & Lee, D. N. Nature 369, 742-4 (1994).
9. Itti, L. Vis Cogn (in press).
10. Itti, L. & Koch, C. Vision Res 40, 1489-506 (2000).
11. Findlay, J. M. & Walker, R. Behav Brain Sci 22, 661-74; discussion 674-721 (1999).
12. Kustov, A. A. & Robinson, D. L. Nature 384, 74-7 (1996).
13. Henderson, J. M. Trends Cogn Sci 7, 498-504 (2003).
14. Wolfe, J. M., Alvarez, G. A. & Horowitz, T. S. Nature 406, 691 (2000).
15. Henderson, J. M. & Hollingworth, A. Annu Rev Psychol 50, 243-71 (1999).

