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Early processing stages in the perception of familiar and unfamiliar 
faces were studied in four experiments by varying the type of available facial 
information in a four alternative forced choice recognition task.  Both reaction 
time and recognition accuracy served as dependent measures. The observed 
data revealed an asymmetry in processing familiar and unfamiliar faces. A 
markedly weak inversion effect and strong blurring effect suggest a limited 
usage of spatial relations within early processing stages of unfamiliar faces. 
Recognition performance for whole familiar faces did not deteriorate due to 
blurring or the presentation of isolated internal features, suggesting a low level 
of representation for featural properties of familiar faces. Based on the data we 
propose that recognition of familiar faces relies much more on spatial relations 
among features, particularly internal features, than on featural characteristics. In 
contrast, recognition of unfamiliar faces resorts mainly to featural information.
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INTRODUCTION

Reliably recognizing faces is one of the most important abilities of the human 
visual system. Humans are exceptionally good in recognizing familiar individuals at a 
distance, in poor light, with a new hairstyle, or after years of aging. Bahrick, Bahrick 
and Wittlinger (1975) reported that subjects could recognize familiar faces with an 
accuracy of at least 90 percent even when some of those faces had not been seen for 
fifty years. However, our capacity to remember or match unfamiliar faces is rather poor 
(Bruce, Henderson, Greenwood, Hancock, Burton & Miller, 1999; Bruce, Henderson, 
Newman & Burton, 2001, Hancock, Bruce & Burton, 2000; Burton, Wilson, Cowan 
& Bruce, 1999, Kemp, Towell & Pike, 1997). This asymmetry has lead to the notion 
that familiar and unfamiliar faces, despite their essential similarity (i.e., all faces share 
the same basic parts in the same basic arrangements; Diamond & Carey, 1986), might 
be subjected to different processing regimes. 

Differential cognitive mechanisms for familiar and unfamiliar faces have already 
been proposed in many behavioural and neuropsychological studies (Bentin & Deouell, 
2000; Eimer, 2000; Puce, Allison & Mc-Carthy, 1999; Rossion,  Schiltz, Robaye,  
Pirenne & Crommelinck, 2003, Rossion et al., 1999; de Haan & van Kollenburg, 
2005, Megreya & Burton, 2006). Rossion et al. (2003) demonstrated in a PET study 
that discrimination between familiar faces is related to increases in neuronal activity 
along the right ventral pathway as opposed to unfamiliar or novel faces where no such 
increases occur. Further evidence corroborating the hypothesis of different processing 
regimes for familiar and unfamiliar faces comes from studies on the role of internal 
(eyes, eyebrows, nose, and mouth) and external (hair, head and face outline, ears) 
facial features for face perception. Internal features are found to be more reliable for 
recognition of familiar faces than external features (Ellis, Shepherd & Davies, 1979, 
Hines, Jordan-Brown & Juzwin, 1987). It has also been suggested that the mental 
representation of familiar faces is particularly geared towards internal facial features 
(Moscovitch & Moscovitch, 2000; Bonner, Burton & Bruce, 2003). The particular 
importance of internal features in recognizing familiar faces has proven to be a 
maturation determined process and an indicator for consolidating expertise in face 
perception (Diamond & Carry, 1986). Children up to age 9-10 have a clear preference 
for internal features in matching familiar faces, whereas younger children (5-6 years 
old) focus almost entirely on external features (Campell & Tuck, 1995). Matching of 
unfamiliar faces on the other hand is predominantly guided by external features (De 
Haan & Hay, 1986; Young, Hay, McWeeny, Flude & Ellis, 1985; Nachson, Moscovitch 
& Umilta, 1995; Jarudi & Sinha, 2003; Frowd, Bruce, McIntyre & Hancock, 2007; 
Veres-Injac & Schwaninger, in press) 
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The central aim of the present study was to investigate mechanisms involved in 
early visual processing of familiar and unfamiliar faces by coercing the face processing 
pathway into operating near its temporal resolution limits. We were interested if 
matching of familiar and unfamiliar faces in early stages of visual processing relied 
more on isolated features, on their configuration, or on both of these facets to the same 
degree. Experimental evidence up to now is ambiguous in this respect: some studies 
show that the relationship between configural and featural information processing 
is qualitatively similar for familiar and unfamiliar faces (Collishaw & Hole, 2000; 
Schwaninger, Lobmaier & Collishaw, 2002), while others claim that extensive 
experience with a face promotes an emphasis on a configural, as opposed to a featural 
mode of face perception (Buttle & Raymond, 2003; Megreya & Burton, 2006). 

Featural information in face processing is commonly defined as a cue accruing 
from pictorial features with a narrow spatial extension (e.g. eye color or the shape of 
the upper lip) and is independent of facial context. This definition, however, allows 
for the visual system to exploit more global information carried by external features 
(e.g., head or chin shape) to aid the face recognition process, thus letting the definition 
appear rather fuzzy. To clarify the distinction between these two kinds of featural 
information we will label the first one “local featural information”, and the second one 
“global featural information”. Both kinds of featural information are restricted in the 
sense that the relations between distinct parts of the face are not directly represented. 
Internal facial features demand a partial exception within this framework, since they 
necessarily include relations to each other, but these relations are still rather limited 
and isolated from facial context. Configural information on the other hand is defined 
as the structure of spatial relations among facial attributes, which do not imply any 
or only rudimentary representation of the featural information. If both kinds of facial 
information, i.e., featural and configural, are fully represented and accessible during 
face perception we speak of holistic processing. It is evident that only whole facial 
stimuli can trigger holistic processing, given that processing time is long enough 
to extract and retain facial characteristics in both the feature and configuration 
domain. In order to investigate how these types of facial information contribute 
to the processing of familiar and unfamiliar faces, we employed different kinds of 
stimuli in our experiments: whole faces, isolated internal and external features, and 
blurred faces. With the exception of whole faces, the other three stimulus categories 
contain only a limited amount and format of facial information. Isolated internal 
features are restricted to local facial properties (including their local configuration), 
external features represent global facial characteristics like head shape, and blurred 
faces convey sufficient information about facial configuration, but hardly any featural 
properties. 

By varying exposure duration of target faces it is possible to tap early stages 
of face perception (Veres-Injac, Persike & Meinhardt, submitted). Target faces were 
presented first for one of a set of possible durations (30, 90, 130, 190 ms) and had to be 
recognized among four subsequently displayed test faces. Since two different pictures 
of the same person served as target and test faces, subjects were bound to use facial, 
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not pictorial information to complete the task. Simply put, subjects had to recognize 
a face, not just to match it figuratively. Four presentation times of target faces were 
chosen based on previous neuropsychological and behavioral studies demonstrating 
fast and accurate categorization and identification of objects and faces (Fabre-Thorpe, 
Richard & Thorpe, 1998; Intraub, 1999; Grill-Spector, Kushnir, Hendler & Malach, 
2000; Grill-Spector & Kanwisher, 2005; Veres-Injac & Schwaninger, in press). The 
methodological and procedural details about the four experiments presented here are 
described in more detail over the following sections. 

MATERIALS AND PROCEDURE

Stimuli

Full-color photographs of 48 familiar and 48 unfamiliar male faces were 
collected from various online databases. Familiar faces were chosen among well 
known actors, politicians, musicians and sportsmen. All faces were extracted from 
their original background and superimposed onto the same blue background. Target 
faces were 12 predefined pictures of familiar and 12 pictures of unfamiliar faces. 
The celebrities whose pictures were used in the study as familiar faces are listed in 
Table 1. Faces presented as target and test stimuli were different pictures of the same 
person. All faces were captured in frontal or near to frontal view. In Experiments 1-2 
only internal or external features of the target faces where presented. Stimuli were 
created in Adobe Photoshop 9 by masking the inner or outer part of the whole face. In 
Experiment 3-4 whole faces from the familiar and unfamiliar class were used either 
in high resolution or they were blurred. Blurred images were generated by using a 
Gaussian blur filter with a kernel radius of 4 pixels. An example of the stimuli used in 
the present experiments is depicted in Figure 1. All stimuli were 300 x 400 pixels in 
size. Images were presented on a color 17’’ CRT monitor. Screen resolution was set to 
1024 x 768 pixels at a refresh rate of 60Hz. The viewing distance was approximately 
60 cm. 
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Figure 1: An example of the stimuli used as target faces in Experiments 1- 4 

Table 1: Names of all celebrities whose pictures were used in the study as familiar stimuli

Nr. Target faces Test faces Test faces Test faces
1. George W. Bush Tony Blair Christoph Blocher Fidel Castro
2. Jude Law Hugh Grant Til Schweiger Michael Schumacher
3. Kevin Costner Harrison Ford Timothy Dalton Robert De Niro
4. Richard Gere Sting Jon Bon Jovi Robert Redford
5. Russell Crowe Roger Federer Daniel Radcliffe Bono U2
6. Johnny Deep Mads Mikkelsen David Beckham Nicolas Cage
7. Leonardo DiCaprio Clive Owen Matt Damon Brad Pitt
8. Tom Hanks Mel Gibson Bruce Willis Quentin Tarantino
9. Tom Cruise George Clooney Kevin Federline Silvio Berlusconi
10. Sean Connery Wladimir Putin Clint Eastwood Bill Clinton
11. Pierce Brosnan Marcel Ospel Eric Clapton Roger Moore

12. Keanu Reeves A. Schwarzenegger Sylvester Stallone Daniel Craig

Note: 12 pictures were presented briefly as a target face, after which a set of four test faces were 
displayed simultaneously.  One of test faces was a different picture of the same person as the target 
face, whereas three were pictures of the other celebrities. The task was to recognize the target face 

among other familiar faces.

           a)                            b)                                  c)                           d)           a)                            b)                                  c)                           d)
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Figure 2: An example of the trials for familiar and unfamiliar faces

Design and Procedure

A four alternative forced choice recognition task was employed as the 
experimental paradigm in all 4 experiments. Each trial started with a target 
face displayed for one from a set of possible exposure durations (30, 90, 
130, 190 ms), depending on experiment. In Experiments 1-2 only isolated 
internal or isolated external features of familiar and unfamiliar target faces 
were presented. In Experiments 3-4 exposure duration of target faces 
was kept constant at 90 ms. Target faces were either whole faces in high 
resolution or blurred images. After an ISI (blank screen) of 1500 ms, four 
different test faces appeared simultaneously. The test faces were displayed 
until the subject responded. Subjects were asked to recognize the target 
face among distractors, i.e., among the other 3 test stimuli. For faces from 
the familiar class, faces of other celebrities were selected as distractors (see 
Table 1), whereas for unfamiliar faces distractors were chosen from the pool 
of other unfamiliar faces. Example trials for the familiar and unfamiliar face 
conditions are shown in Figure 2. Participants were required to respond as 
fast and as accurately as possible with their preferred hand by pressing one 
of four keys on the keyboard corresponding to the position of the target face 
among the distractors. The order of correct answers was balanced across 
the experiment with identical frequencies on each of the four positions. 

Time

Test FacesTarget

1500ms

Time

Test FacesTarget

30/90/130/190ms 1500ms Self-paced

Time

Test FacesTarget

1500ms

Time

Test FacesTarget

30/90/130/190ms 1500ms Self-paced
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Familiarity (familiar/unfamiliar) and orientation (upright/inverted) of 
faces were randomized across trials as within-subject variables. To assess 
the face inversion effect an “I-U” scheme was employed, with target face 
in inverted orientation and test faces in upright orientation (Rakover & 
Teucher, 1997). The stimulus type (i.e., experiment) and exposure duration 
were treated as between-subject variables. Exposure duration of target faces was 
varied between 30 and 190 ms. Test faces were presented until the subject answered. 
Different pictures of a person were used as target and test faces in order to preclude 
pictorial matching.

EXPERIMENTS 1-2

Participants 

A total of 104 students of psychology at the University Zurich participated in 
Experiments 1-2. Matching criteria were isolated external features (Experiment 1) or 
isolated internal features (Experiment 2). Exposure duration was varied as follows: 
30, 60, 130, 190 ms, and was not repeated over subjects, i.e., each person completed 
only one task with just one exposure duration (thirteen participants for each of the four 
durations). All participants had normal or corrected to normal vision.

Results

Mean response times

A repeated measurements ANOVA was computed on response times (RTs) in 
both experiments. Only the RTs for correct responses were included in the analysis. 
Experiment (matching of isolated external or internal features) and four exposure 
durations (30, 90, 130, 190 ms) are treated as between-subject variables, and familiarity 
(familiar/unfamiliar) and orientation (upright/inverted) as within-subjects variables. 

The analysis revealed significant main effects of exposure duration (F/3, 96/ 
= 3.676; p < .01) and familiarity (F/1, 96/ = 26.517; p < .000). The main effects are 
shown in Figure 3. The interaction between familiarity and duration did not reach 
significance – familiar faces were matched faster than unfamiliar faces on all exposure 
durations.  With increasing exposure duration of the target stimuli reaction time 
decreased.
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Figure 3: The main effects of exposure duration (left panel) and face familiarity (right panel) 
were the only significant effects for RTs analysis

 

With the increase of exposure duration reaction time decreases, however, the 
significant difference occurs between 90 and 130 ms. Matching times for familiar 
faces were consistently faster than for unfamiliar faces.

Post-hoc comparisons revealed a significant decrease of reaction times between 
90 and 130 ms (p < .05), while neither differences exist between 30 and 90 ms (p = 
.69), nor between 130 and 190 ms (p = .91) of exposure durations. No other main 
effects or interactions were significant in RTs analysis (see Figure 3).

Mean matching errors 

The mean matching errors in Experiments 1-2 were fed into a Repeated 
Measurements ANOVA. Within- and between-subject variables were analogous 
to the RT analysis described before. ANOVA confirms a significant main effect of 
familiarity (F/1, 96/ = 233.64; p < .000), as well as orientation (F/1, 96/ = 32.56, p < 
.000). Familiar faces (M = 0.28; SD = 0.04) were matched with considerably higher 
accuracy than unfamiliar faces (M = 0.50; SD = 0.03). The main effect for orientation 
proves that target faces presented in upright orientation (M = 0.35; SD = 0.034) were 
matched more accurately to the set of upright test faces than inverted target faces (M 
= 0.42; SD = 0.036). The interaction of familiarity and orientation (F/1, 96/ = 4.82, p 
< .05) also reached significance, thus revealing a steeper deterioration in recognition 
performance for familiar than unfamiliar faces due to inversion (see Figure 4). 
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 Figure 4: Mean matching errors in Experiment 1 and Experiment 2, where isolated external 
or internal features of target faces were presented in upright and inverted orientation. The mean 
matching errors are plotted against four exposure durations (30-190 ms) and subdivided by face 
familiarity. Note that chance level is at 25%.

Interactions between familiarity and exposure duration (F/3, 96/ = 3.93, 
p < .01), and familiarity and stimulus type (F/1, 96/ = 8.29, p < .000) were also 
significant. Post-hoc analysis of these interactions showed that the increase of 
exposure duration did not enhance recognition of unfamiliar faces (all p > .5), 
whereas for familiar faces a significant increase in accuracy occurred at 130 and 
190 ms of exposure duration (both p < .05). Both internal and external features 
proved equally effective with respect to the recognition of familiar faces (p > .5), 
whereas for unfamiliar faces higher recognition performance was achieved with 
external than internal features (p < .001). 

Likewise, the significant interaction between orientation and exposure duration 
(F/3, 96/ = 5.96, p < .000) can dissected by post-hoc comparisons. Exposure duration 
does not modulate matching accuracy for faces shown in upright orientation (p = 
.98), while longer presentation times of inverted target faces yield a significantly 
higher rate of correct matching responses (p <.001). Pairwise comparisons revealed a 
significant increase for exposure duration of 130 ms compared to 30 ms or 90 ms. A 
longer exposure duration of 190 ms did not result in a further increase of the accuracy 
for inverted faces. The mean matching errors for both tasks are provided in Figure 4. 

Discussion 

It is well established that internal and external features play a differential role 
for the matching of familiar and unfamiliar faces (Ellis et al., 1979, Hines et al., 
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1987; Bonner et al., 2003, De Haan & Hay, 1986, Young et al., 1985, Nachson et al., 
1995, Frowd et al., 2007; Veres-Injac & Schwaninger, in press). The asymmetrical 
contribution of internal and external facial features to face recognition is usually 
explained by the architecture of mental representations of familiar faces, which is 
supposed to rely mostly on internal features (Bonner et al., 2003; Frowd et al., 2007). 
Such mental representations are presumed to foster immediate and accurate recogni- 
tion of familiar faces, when an observer needs to cope with variable contextual 
conditions like distance, lighting or aging changes. Moreover, it has been claimed 
that consolidated neural traces in long term memory enhance the capacity of working 
memory for familiar faces (Jackson & Raymond, 2008). In Experiments 1-2 we 
focused on the less known aspect of timing in the processing of internal and external 
features depending on familiarity. We measured reaction times as well as proportions 
correct in a matching task for both internal and external features of familiar and 
unfamiliar faces at four exposure durations (30, 90, 130, and 190 ms).  The reaction 
time data turned out less informative exhibiting only a general decrease of reaction 
times regardless of familiarity for exposure durations beyond 130 ms compared 
with briefer exposure times of 30 ms and 90 ms. Recognition of familiar faces was 
completed faster than that of unfamiliar faces, but no other main effects or interactions 
reached significance, suggesting that differences in the visual processing of internal 
and external features are more likely to manifest in a performance accuracy measure 
(Veres-Injac & Schwaninger, in press). 

The accuracy data from Experiments 1-2 indeed revealed a distinct pattern of 
results addressing our main questions about mechanisms underlying face recognition 
and the role of internal and external features for the processing of familiar and 
unfamiliar faces. Firstly, familiar faces were recognized not only faster, but also more 
accurately than unfamiliar faces. As discussed for reaction times, this observation is 
not too surprising given that processing of familiar faces is facilitated by the type of 
mental representation in long term memory. Above that, our data provide insights 
about which kind of facial information is represented, and how fast this information 
can be retrieved to enable accurate face recognition. Familiar faces do benefit from 
prolonged exposure durations, whereas recognition of unfamiliar faces remained 
practically unchanged at all four exposure durations. Moreover, the effect of face 
inversion was much more pronounced for familiar than for unfamiliar faces and 
decreased significantly with durations of 130 ms and beyond. 

This leads to the conclusion that feature based mechanisms are an integral part of 
the processing of unfamiliar faces. Global featural information represented in external 
facial features is already accessible and used for the recognition of unfamiliar faces 
as early as within 30-60 ms of exposure duration, and does not benefit from longer 
exposure durations. A very moderate inversion effect and a much lower recognition 
rate based on internal than on external features suggest that for matching of unfamiliar 
faces characteristics of isolated local features are used (e.g., eye color, nose shape), 
rather than their spatial relations (i.e., relative position of the nose compared with the 
eyes). 
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On the other hand, even if the configuration among internal features is only a 
limited cue without references to the facial context and not apt for holistic representation, 
it still carries a considerable amount of informative to aid the recognition of familiar 
faces. Since the inversion effect for internal features was very pronounced, especially 
at short exposure durations, we can assume that the main cue for the recognition of 
familiar faces were not isolated features in and of themselves (e.g. nose shape), but 
rather their local relations to each other. The detection of isolated local features within 
inverted internal features appears to be a time-consuming process, requiring extended 
processing durations (130 ms). At the same time, matching performance for upright 
internal features is as effective at 30 ms as at the longest exposure durations up to 
190 ms. We thus conclude that spatial relations among local facial features in familiar 
faces are rapidly processed, much faster than isolated features. Such an effect can be 
expected if the mental representation of familiar faces is based more on configural 
than on featural facial properties, even among the internal features.  

Summarized, Experiments 1-2 indicate different processing mechanisms for 
familiar and unfamiliar faces at very early stages of visual processing. While global 
featural information can be accessed within the first 60 ms for unfamiliar faces, 
recognition of familiar faces depends on the local facial information and particularly 
on the spatial relations among isolated features, rather than on the features themselves. 
To investigate this hypothesis more thoroughly, we conducted two additional 
experiments where faces as wholes were presented either in full resolution or blurred. 
The blurring effect severely reduces featural information comprised in face pictures, 
but does only remotely diminish the amount of available configural information.  We 
hypothesized that this kind of manipulation shall bring new evidence and supplement 
our previous results. In accordance to the results of Experiments 1-2 we expected 
blurring to exert a larger adverse effect on the recognition of unfamiliar than familiar 
faces, because processing of unfamiliar faces was suggested to rely more on featural 
facial proprerties. In contrast, for familiar faces blurring should not bring about any 
pronounced performance decrease since configural information is largely retained.
 

EXPERIMENTS 3-4

The procedure and stimuli employed in Experiments 3-4 are described in sections 
Materials and Procedure. The three pivotal differences in contrast to the previous two 
experiments were as follows: 1) full faces in high resolution or blurred are used as 
target faces instead of isolated facial features, 2) exposure duration of target faces was 
kept constant at 90 ms; 3) target faces were presented only in upright orientation.
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Participants 

A total of 36 students of University of Zurich participated in Experiments 3-4, 18 
in each, respectively. All subjects reported normal or corrected to normal vision, and 
no one did participate in any of the previous experiments. 

Results 

In Experiments 3-4 we confined ourselves to analyzing only accuracy data, 
owing to the rather low modulation of RTs across the factor levels in Experiments 1-2. 
Still subjects were instructed to accomplish the task as fast and as accurate as possible 
in order to avoid a trade-off between reaction times and matching errors.

Mean matching errors

A repeated measurements ANOVA was calculated with familiarity as a within-
subject factor, and experiment (i.e., full resolution faces and blurred faces) as between 
subject factors. The main effect of experiment (F/1, 34/ = 10.81, p < .001) indicated 
more accurate matching of faces in high resolution (M = 0.21; SD = .035) than if 
they were blurred (M = 0.29; SD = .035). The main effect of familiarity was also 
significant (F/1, 34/ = 62.89, p < .000) with familiar faces (M = 0.14; SD = .025) 
being recognized more accurately than unfamiliar faces (M = 0.35; SD = .045). The 
interaction of these two main factors barely missed statistical significance (F/1, 34/ = 
2.86, p = .09). To analyze how the impairment of featural information with a preserved 
facial configuration due to blurring affects matching of familiar and unfamiliar faces, 
pairwise comparisons were conducted for each group of faces. Matching performance 
for familiar faces was similar for high resolution and blurred pictures (F/1, 34/ = 
2.28, p = .13). The same comparison for unfamiliar faces revealed a highly significant 
effect of stimulus type (F/1, 34/ = 7.95, p = .007). Recognition of unfamiliar faces 
sharply declined for blurred pictures. The matching performance for both familiar 
and unfamiliar faces in two experiments is shown in the left panel of Figure 5. The 
right panel in Figure 5 depicts the comparison data in all four experiments (HW – 
whole faces in high resolution; BW – blurred whole faces; EF – external features; IF 
– internal features). 
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Figure 5: Left panel – mean matching errors for upright familiar and unfamiliar faces in 
Experiments 3-4, where whole faces were presented either in high resolution or blurred. The 

right panel shows comparison data for familiar and unfamiliar faces in upright orientation and 
at 90 ms of exposure duration in all four experiments 

 

DISCUSSION AND COMPARISON OF EXPERIMENTS 1-4

In order to distinguish between the contribution of different types of facial 
information to the recognition of familiar and unfamiliar faces in the early stages of 
face perception, the data observed in all four experiments were evaluated in a joint 
statistical analysis. Since faces in Experiments 3-4 were presented for a constant 
duration and in upright orientation, only data from the corresponding conditions in 
Experiments 1-2 were included. Again, we omitted the RTs analysis and only considered 
the recognition accuracy data. Mean matching errors for all four experiments are 
shown in the right panel in Figure 5.

A repeated measurements ANOVA with familiarity as within-subject factor 
and experiment (i.e. stimuli type) as between-subject factor proved main effects of 
facial familiarity (F/1, 58/ = 77.13, p < .000) and experiment (F/3, 58/ = 9.46, p = 
.000) as statistically significant. In all four experiments familiar faces were processed 
much more accurately than unfamiliar faces. However, the type of employed stimulus 
manipulations considerably impaired recognition of faces. We were especially 
interested whether this effect affected face recognition asymmetrically depending on 
familiarity. 

Pairwise comparisons disclose a consistent pattern of data (see right panel in 
Figure 5.). Matching of both familiar and unfamiliar faces was most accurate when 
featural and configural facial information were available in a whole facial context 
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(for familiar faces: F/1, 58/ = 7.45, p = .001; for unfamiliar faces: F/1, 58/ = 14.75, 
p <.000). The blurring effect, which is expected to disrupt featural information but 
leave facial configuration effectively intact, resulted in a significant decrease of 
matching accuracy for unfamiliar faces (F/1, 58/ = 7.41, p = .001), but did not impair 
recognition performance for familiar faces (F/1, 58/ = 1.02, p = .31). This pattern of 
data may be expected only if processing of unfamiliar faces relies more on isolated 
features than on configural information, i.e. special organization and relation among 
features. Recognition of familiar faces, on the other hand, capitalizes on configura- 
tional information to enable visual processing independent of the presence or absence 
of featural information.

Our results indicate an asymmetrical contribution of external features to the 
recognition of familiar and unfamiliar faces, thus raising the question whether internal 
and external features carry differential cue content for face processing mechanisms. 
In a recent study we have proposed that external features might comprise global 
shape information, which is already available to the visual system during early stages 
of face perception, although very tentative with respect to spatial relations among 
features. This stands in sharp contrast to the notion that internal features rather than 
external ones serve as an important source of configurational information and thus 
constitute the headstone of face processing routines (Rhodes, 1988; Leder & Bruce, 
1998; Leder & Bruce, 2000; Schwaninger & Mast, 2005; Rossion & Boremanse, 
2008). To resolve this dissent, we tested performance differences among blurred 
faces, internal and facial features for both familiar and unfamiliar faces. Pairwise 
comparisons for familiar faces revealed a significant difference between blurred faces 
and external features (F/1, 58/ = 5.05, p = .01), but not for blurred faces and internal 
features (F/1, 58/ = 1.65, p = .20). This can be interpreted in favor of the hypothesis 
that recognition of familiar faces relies on configural information, with much more 
weight on the configuration of isolated local or internal features, and is less dependent 
on the global facial context conveyed by external features. The corresponding 
pairwise comparisons for unfamiliar faces exhibited no difference in the matching 
performance among blurred faces and external features (F/1, 58/ = 0.01, p = .89). 
Surprisingly and contradictory to the general tendency in our data (see right panel 
in Figure 5), the difference among blurred faces and internal features did not reach 
statistical significance (F/1, 58/ = 2.35, p = .13). Regardless, there still is sufficient 
evidence to propose separate processing paths for familiar and unfamiliar faces. 
One mechanism utilizes configural information, defined as subtle differences among 
(almost exclusively) internal features. The second mechanism operates on featural 
information, comprising not only the simple representation of isolated features, but 
also characteristics of the global facial shape, as conveyed by external features, e.g. 
head and face outline. 
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GENERAL DISCUSSION

Which kind of information is extracted and processed in the early stages of face 
perception? We addressed this question in four experiments by varying available facial 
information from whole and blurred faces to isolated internal and external features. 
Each of these stimulus types was constructed to carry specific qualities of facial 
information: in blurred faces the configuration among facial features is preserved, 
but the representation of features itself is greatly reduced or completely deleted. 
Isolated internal features convey local facial information defined by the specific 
visual properties of each feature (eyes, nose, mouth), but also lend themselves as a 
rich source for local spatial relations among those features. Isolated external features 
represent global shape information with a pronounced featural character, almost 
devoid of configural facial properties. Whole faces integrate all these different kinds 
of information and therefore might be processed as a perceptual gestalt, where all 
different facets of facial properties are represented and accessible simultaneously. 

To tap into early stages of face perception we limited exposure duration of target 
stimuli. In a recent study Lehky (2000) demonstrated that brief exposure durations 
narrow the amount of information which can be extracted and used for successful 
discrimination of serially presented faces. The author found that with stimulus durations 
greater than 100 ms humans are readily able to discriminate between a pair faces when 
the disparity exceeds 7% of the average disparity between two human faces. When 
exposure duration was reduced to 53 ms, the disparity necessary to enable successful 
discrimination had to be elevated to 17%. Moreover, the ability of human subjects 
to exploit facial information in face discrimination tasks depends not only on the 
discriminability of the facial characteristics itself (Johnston & Ellis, 1995; Valentine, 
1991, Leder & Burce, 1998), but also on other factors like familiarity with a category 
or class of stimuli. Lindsay, Jack, and Christian (1991) found in a study on faces of 
other ethnic groups that Caucasian participants were able to acquire and retain more 
useful information about Caucasian faces than about Afro-American faces, when very 
brief (120 ms) exposure durations were employed. 

In a seminal model of face recognition Bruce and Young (1986) suggested that 
processing of familiar and unfamiliar is routed through independent neural pathways 
and relies on different functional codes. According to this model there is a stored 
mental representation for every familiar face, i.e., a face recognition unit which is 
automatically engaged when familiar faces are recognized. In contrast, processing of 
unfamiliar faces is believed to proceed from an early structural representation, where 
facial information is encoded selectively and strategically. However, the kind of facial 
information predominantly involved in the processing of familiar and unfamiliar faces 
remained controversial until now. 

Collishaw and Hole (2000) attempted to disentangle configural and featural 
processing modes for familiar and unfamiliar faces by studying the disruptive effects 
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of inversion, scrambling, and blurring on face recognition. The rearrangement 
of facial features due to scrambling is assumed to disrupt the perception of basic 
configuration (Bruce, 1986; Johnston, Barry & Williams, 1996), while blurring up to 
levels that remove fine-detail information about facial features is more likely to affect 
featural processing (Costen, Parker & Craw, 1994). It is also well documented that 
inversion disrupts the processing of configurational information (e.g. Sergent 1984; 
Young, Hellawell & Hay, 1987; Leder & Bruce, 2000). The authors probed whether 
recognition of unfamiliar and familiar faces focuses to a greater extent on either 
configural or featural facial information. They compared the pattern of results across 
different experimental conditions in two experimental tasks. Similar patterns of effects 
were found for both familiar and unfamiliar faces, suggesting that the relationship 
between configural and featural processing was qualitatively similar in both cases. By 
using a similar approach Schwaninger et al. (2002) arrived at the same conclusion.

The data obtained in our study give rise to a different model stressing a qualitative 
distinction between processing of familiar and unfamiliar faces. For unfamiliar faces 
we found an advantage in matching of isolated external facial features compared 
with isolated internal features, which has been reported before (e.g., De Haan & 
Hay, 1986; Young et al., 1985; Nachson et al., 1995; Jarudi & Sinha, 2003; Frowd 
et al., 2007; Veres-Injac & Schwaninger, in press). Additionally, Experiments 1-
2 proved that recognition of unfamiliar faces was less sensitive to orientation and 
exposure duration than recognition of unfamiliar faces. This allows us to draw the 
following conclusions: 1) external features of unfamiliar faces are accessed rapidly, 
and 2) configural information does not play a significant role in the processing of 
unfamiliar faces. Evidence pointing into the same direction comes from a recent study 
by Megreya and Burton (2006). The authors found a strong correlation in matching 
performance between upright unfamiliar faces and inverted familiar faces, a finding 
that suggest that unfamiliar faces do not trigger configural processing, at least when 
computation of facial identity is required. 

In Experiments 3-4 configural processing of familiar and unfamiliar faces 
was investigated further with whole faces in high resolution and blurred faces. As 
discussed previously, blurring corrupts or eliminates featural information, while 
retaining configural information to a large degree. The results in these two experi- 
ments confirmed that processing of unfamiliar faces does not depend primarily on 
configural facial properties, but rather on featural information. However, isolated 
external features yield lower performance rates than whole unfamiliar faces in high 
resolution. At the first glance, it may thus seem that processing of unfamiliar faces 
does benefit significantly from configuration information, or even that unfamiliar faces 
might be processed in a holistical manner where both, featural as well as configural 
information, are processed interdependently. Our data provide compelling evidence 
against this hypothesis. First, isolated internal features were matched at lower accuracy 
levels than external features or blurred faces, which is contrary to the expected pattern 
if spatial relations among features, which are vastly present in inner part of the face, 
really did contribute to the recognition of unfamiliar faces. Second, the results obtained 
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in Experiments 1-2, as well in the study by Megreya and Burton (2006) suggest a 
less pronounced inversion effect for unfamiliar faces, which lends itself as evidence 
against configural processing of unfamiliar faces. The peak performance in the whole 
face condition can instead be explained by a simple integration rule operating on 
independently processed featural information. This appears even more likely when 
we take into account existing evidence showing that reaction times and error rates for 
recognition of unfamiliar faces decrease when face stimuli differ in hair/forehead, and 
increase with disparities in eyes, nose, or mouth. This pattern is absent for familiar faces 
(Hines & Braun, 1990). However, we do not claim that our data provide conclusive 
evidence on the exact modes of face perception with respect to the relative importance 
of featural and configuration information in processing familiar and unfamiliar faces. 
The issue has to be put under further experimental scrutiny in future studies, devoting 
particular attention to the examination of mechanisms underlying the extraction and 
summation of featural information in face perception.
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Rane faze u prepoznavanju poznatih i nepoznatih lica ispitane su u četiri 
eksperimenta u kojima je varirana raspoloživa vrsta informacije na licima-stimulusima. 
Kao eksperimentalna paradigma korišćen je test prepoznavanja sa prinudnim izborom. 
U ovoj paradigmi lice-meta je prikazano na ekranu računara sa još tri lica, a zadatak 
ispitanika je bio da prepozna metu. Mereni su vreme reakcije i procenat grešaka. 
Podaci ukazuju na asimetriju u procesu obrade između poznatih i nepoznatih lica. 
Pri procesu obrade nepoznatih lica ne javlja se efekat inverzije ali je efekat rezolucije 
vrlo izražen. Sve ovo ukazuju na ograničenu upotrebu prostornih relacija između 
bazičnih crta. Nasuprot tome, efikasnost u prepoznavanju poznatih lica počiva pre 
svega na prostornim relacijama, uz vrlo ograničenu reprezentaciju pojedinacnih crta 
lica. Podaci dalje ukazuju da za prepoznavanje poznatih lica naročito značajnu ulogu 
igraju prostorne relacije između očiju, nosa i usta. 

Ključne reči: crte lica, prostorna organizacija lica, familijarnost lica, prepo-
znavanje lica
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