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Face adaptation: Changing stable representations
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ABSTRACT

Three experiments are reported showing that
the perception and the assessment of veridicality
of familiar faces are highly adaptive to new
visual information. Subjects were asked to dis-
criminate between real photographs and altered
versions of celebrities. Exposing participants to
extremely deviated versions changed the usu-
ally stable representations of the famous faces
within a very short time. In Experiment 1, expo-

sure to an extreme face version resulted in iden-
tity decisions shifted towards the exposed one.
Experiment 2 revealed that the effects are not
short lasting. In Experiment 3, we showed that
the effect also generalizes to different pictures
of the same famous person. Together the experi-
ments seem to indicate that the brain perma-
nently adapts to new perceptual information and
integrates new data within already elaborated
representations in a fast way.

INTRODUCTION

In order to recognise a previously seen face very
quickly (Carbon & Leder, in press) and accurately, it
is commonly thought that incoming perceptual in-
formation must be matched against representations
of faces stored in memory (Bruce & Young, 1986).
Furthermore, theories of memory implicitly claim that
these stored representations are both stable and accu-
rate, containing the essential information that allows a
face to be recognised (Bruce, 1994; Leder & Carbon,
2005). However, here we show that representations
of faces in memory are rather more pexible, being
subject to immediate adaptation by exposure to new
visual information.

Human long-term memory holds information about
objects, events and affective evaluations (Bower,
Thompson-Schill, & Tulving, 1994). Representations of
objects serve their recognition, and are a prerequisite
for selecting adequate actions (Baddeley, 1998). In
order to recognise objects, which might be encoun-
tered from different viewpoints, with different light-

ing and context conditions (Leder & Carbon, 2005),
researchers have suggested that these representa-
tions comprise essential information about an object
that is invariant across such changes. Faces present
a particular problem for recognition, as, in addition to
changes in viewpoint and lighting, faces appear dif-
ferent from instant to instant because of changes in
expression, hairstyle, age and speech-related move-
ments (Lander & Chuang, in press). Once again, the
solution to this problem has been to assume that in-
variant structural information is abstracted from faces,
which allows their recognition despite such changes.
These representations are thought to be based on
the component features of the face as well as their
conyguration (Leder & Bruce, 2000; Leder & Carbon,
2004, in press). Moreover, a number of theories claim
that face recognition proceeds by using prototype
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Princess Diana as one of the celebrities used as stimulus material in Experiment 1. On the left the EXTREME, in the middle
the original version (ORIGINAL), and at the right shifted version (SHIFTED). The question in the test phase was fils this

picture the veridical image of Princess Diana?o.

(Benson & Perrett, 1993) processing, which is related
to a represented ideal exemplar of a face (Rhodes,
Jeffery, Watson, Clifford, & Nakayama, 2003).
However, rather than a relatively stable represen-
tation of a face, an alternative suggestion is that a
more pexible adaptation mechanism exists, which
updates the representation in memory when the
visual experience reveals a change in appearance. For
example, recognizing familiar faces despite short or
long-term changes due to hairstyles is probably most
efyciently done by integrating a new hairstyle into
the representation of that personis face. Here we ask
whether this kind of adaptation is found for the more
fundamental aspects of face representations such as
the conyguration of face features. We did so by yrst
exposing people to versions of highly familiar faces
in which the distance between face features was ex-
tremely exaggerated (EXTREMEs). We then examined
the effects of this exposure on judgements of veridical
and less exaggerated versions of the same faces. If
the memory representations adapt immediately, we
expect participants to judge falsely a slightly exag-
gerated version of the face as veridical, and be less
certain about the veridicality of a veridical version.
However, if the underlying representation is unaffected
by apparently exaggerated information 6 perhaps
because memory representations repect the amount
of exposure frequency 8 then the judgements about
veridical representations should remain unchanged. It
is important to point out that the EXTREME versions
are not caricatures in which distinctive features are
systematically exaggerated and sometimes reveal
better recognisable representations. Instead, the al-

terations used in our experiments were uncorrelated
with the distinctive dimensions of any face features.
Furthermore, we used highly familiar faces in contrast
to most studies investigating the ygural aftereffect
with unfamiliar faces (e.g. Webster & MacLin, 1999).

THE PRESENT STUDY

The aim of the present study was to analyze the adapta-
tion effect found by other researchers (e.g., Webster &
MacLin, 1999) when using familiar faces, here realized
by presenting celebrities (Experiment 1). Moreover,
we wanted to investigate whether the adaptation ef-
fect is a perceptual, short termed effect or a longer
lasting effect, supposedly based on a memory-based
mechanism (Experiment 2). Furthermore, we were in-
terested whether the effect is a pictorial or a structural
one (Experiment 3), or whether it is an unspeciyc al-
teration of (face) perception in a more general sense.

EXPERIMENT 1

This experiment investigated whether one shortly pre-
sented distorted face version in the exposure phase
reduces the ability to discriminate veridical and slightly
altered faces. In order to avoid interpretations due to
simple visual afterimages, we used visual backward
masking following the exposure.

Method

Subjects

Twenty undergraduate participants from the Freie
Universit2t Berlin were tested individually (16 females,
mean age 27.0 years). Participants were either paid
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