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Auditory and Visual Continuity Perception: A Unifying Theory

Leah M. Knightly (leah@psych.ucla.edu)
UCLA Department of Psychology; Box 951563
Los Angeles, CA 900%-1563 USA

I ntroduction

Reseachersin thefield of auditory and visual perception
have been intrigued by our ability to unify partially
ocduded abjeds (Shipley & Kellman, 1992 Kellman &
Shipley, 1991) and partially masked sounds (Dannenbring,
19786 Ciocca& Bregman, 1987). In vision, an objed may
be partially ocduded by another objed yet we may perceive
the objea as continuing behind the ocduder. In audition,
sounds may be partially masked by another sound, yet we
may hea the sound as continuing through the mask.
Thoughthese phenomena ae onsidered to be analogous
(Bregman, 1990, separate theories exist to predict the
conditi ons under which continuity perception occursin
vision (Relatability Theory - Kellman & Shipley, 1991) and
audition (Freguency Proximity and Trajectory principle -
Ciocca& Bregman, 1987). The purpaose of this paper isto
propose that the conditions under which continuity
perception occurs for edges and tones may be predicted by
one theory. Thistheory, introduced here and inspired by
Relatabili ty Theory, is cdled “ Continuity Theory Audio-
Visual (AV).”

Continuity Theory (AV)

Continuity Theory (AV) predicts that a partially ocduded
stimulus will be perceived as continuing behind an
obstruction if the linea extensions of the stimulus on either
side of the obstruction mee within the bounds of the
obstruction. For the visual domain, this means that an edge
partially covered by an ocduder will be percaved as
continuing behind the ocduder if the linea extensions of the
edges meet within the aeaoccupied by the ocduder. For
the auditory domain, this means that atone partially masked
by a noise burst will be perceved as continuing through the
noise burst if the linea extensions of the pre and paost-noise
frequencies med within the duration of the mask.
Evidencethat Continuity Theory (AV) can predict the
conditi ons under which edges and tones are percaved as
continuous s provided through a aiticd analysis of the
results obtained in two studies — Shipley & Kellman (1992
on unit formation in vision and Ciocca& Bregman (1987
on perception of tones through noise. In Shipley & Kellman
(1992) participants perceived partialy ocduded figures as
unified if the linea extensions of their edges met within the
bounds of relatability (seeKellman & Shipley, 1991for
details). In Ciocca& Bregman (1987 listeners perceived
sounds as continuing through a burst of noise depending on

the frequency and trgjedory (i.e. linea extension) of the pre
and past-noise tones. Close examination of the results from
these two studies reveds that one theory is sufficient to
describe the conditi ons under which continuity perception
occurred. Thistheory is Continuity Theory (AV). The
advantage of the theory isit can acount for the results
obtained in vision and audition. In addition, the theory
includes sze/duration of the ocduder/mask as afactor in
unit formation, a variable not incorporated in other theories
of continuity (Kellman & Shipley, 1992 Ciocca&
Bregman, 1987 yet considered to be important in continuity
perception (Vicario, 1982).

Future Directions

In summary, Continuity Theory (AV) provides asimple and
general cross-modal rule that predicts continuity perception
for those conditionstested in Shipley & Kellman (1992 and
Ciocca& Bregman (1987). Future work should involve
testing Continuity Theory (AV) for those anditions not
examined in Shipley & Kellman (1992 (i.e. when linea
extensions meet at an angle < 90°) and in Ciocca ad
Bregman (1987 (i.e. when linea extensions med at an
angle > 90°).
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