Configural Processing Consortium 2009
Meeting Schedule
Wednesday, November 18, 2009
Chase Lounge, Carmichael Hall, Tufts University
07:45

Shuttle bus departs Boston Sheraton Hotel
First shuttle departs Hyatt Place Boston/Medford

08:00 – 08:30: Arrival (coffee and light breakfast)
08:30 – 08:45: Announcements (Cook)
08:45 – 09:30: Welcoming (Townsend)
09:30 – 10:15: General Audience Talk I (Bartlett)
10:15 – 10:30: Coffee Break
10:30 – 12:30: Morning session (Discussants: Wagemans & Pizlo)
(Ben David, Cook, Fitousi, Kogo, Wenger)
12:30 – 13:30: Lunch
13:30 – 14:15: General Audience Talk II (Oliva)
14:15 – 16:30: Afternoon session (Discussants: Heathcote & Wenger)
(Fifić, Kellman, Kubovy, Sawada, Schloss, Wagemans)
16:30 – 16:45: Coffee Break
16:45 – 18:00: Breakout and General Discussion Sessions
(Discussants: Pomerantz & Townsend)
18:00

Closing

18:30

Banquet
The Elephant Walk Restaurant (http://www.elephantwalk.com/)

21:00

Shuttle bus departs Tufts for Boston Sheraton Hotel

CPC2009 is sponsored by generous gifts from Robert Sternberg, Dean of Arts &
Sciences of Tufts University and The United States Air Force Office of Scientific
Research (Jun Zhang, Program Manager). Thank you for your support!
CPC2009 Organizing Committee: Leslie Blaha, Robert Cook, Ami Eidels, Ruth
Kimchi, Mary Peterson, Jim Pomerantz, Jim Townsend
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General Audience Talks
Configurality and Holism of Faces
James C. Bartlett
The University of Texas at Dallas
I will review new and old evidence (sometimes forgotten) on configural and holistic
processing of faces. Among the topics I consider are how holistic and configural
processing have been operationalized with faces, the ways in which such processing
is affected by the task as well as aspects of the faces themselves (e.g., orientation,
familiarity), the evolution and face‐specificity of configural/holistic processing in
light of research on primates as well as research on humans who have extreme
expertise with nonfacial stimuli (master chess players viewing chess‐board
displays), configural/holistic processing in memory for faces and whether such
processing can be increased to improve face recognition in laboratory tasks as well
as real world situations (police lineups).

Holistic Visual Scene Recognition
Aude Oliva
Massachusetts Institute of Technology
One remarkable aspect of visual recognition is that humans are able to recognize the
meaning (or "gist”) of complex visual scenes within 1/20 of a second, almost
independently of the quantity of objects and details in the image. How can we arrive
at such a rich representation so rapidly? One potential approach of visual system
may be to rely on mechanisms that are holistic and statistical in nature. In this talk, I
will review state of the art research in visual scene understanding, from the
perspective of behavioral, cognitive neuroscience and computational research,
including the coding of spatial relations between parts (objects), the holistic
processing of spatial properties, and the role that statistical and ensemble image
features play in the course of visual understanding.
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Morning Session
Can we rigorously define “emergent phenomena”? What
does it mean that ‘the whole is different than the sum of its
parts’?
Isn’t it Ironic? Impaired Identification of Emotions in Speech in
Traumatic Brain Injury Patients Examined as Impaired
Configurality of Prosody and Lexical Content
Boaz M. BenDavid
University of Toronto
Difficulty in identifying emotions (DIE) in spoken language has a major detrimental
impact on the quality of life of Traumatic Brain Injury (TBI) patients. In a typical DIE
study, TBI patients and controls are asked to identify emotions in spoken sentences.
Emotions in a sentence can be conveyed via its prosody (tone of voice), lexical
content (text) or both. Generally, TBI patients perform worse than controls do in
this type of task, especially when the lexical content of the sentence is in contrast
with the emotion presented in its prosody (irony – sarcasm). For example, the
sentence “I’m so happy” that conveys a happy lexical content can be pronounced in
an angry tone. In this case, the whole (irony) is different from its parts (happy +
angry). DIE in TBI patients can, therefore, be the outcome of impairment in
integrating the two dimensions of emotions in speech (prosody and lexical content)
into a whole. Alternatively, it can be the outcome of impaired perception of (or
selective attention to) one of these dimensions (prosody). I will present a new
project aimed at locating the individual sources and the pattern of DIE in spoken
language for TBI patients.

Eggheads and Bird Brains: Configural Processing from a
Comparative Perspective
Robert Cook
Tufts University
In this talk I will try to bring animals into our discussion of configural processing. It
will be argued that comparative perspectives are a valuable, but often
overlooked, approach to understanding the nature of perception and its evolution in
different nervous system organizations. Using examples drawn from pigeons and
other animals, I’ll look at some of the implications of these findings for ideas
concerning configural processing and the possible role of biology in determining
these perceptions. In particular, we will draw on some recent auditory experiments
we have conducted looking at the perception of harmonic intervals, chords, and
tonal sequences by birds.
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Statistical Learning and Attention in Configural Processing:
Considering Effects of Base Rates and Payoffs
Daniel Fitousi and Michael J. Wenger
The Pennsylvania State University
Configural processing and representation‐‐‐as characterized in terms of violations
of independence and separability‐‐‐might surface when observers have prior
knowledge about statistical regularities underpinning features or dimensions of an
object or a face. This information might be acquired via either long term (e.g., life)
or short term (e.g., experiment) exposures to contingencies. Given that observers
are efficient at computing perceptual set variables such as mean, variance, or
correlation (Arieli, 2001; Aslin, Saffran, & Newport, 1999; Kareev, 1995), it is likely
that this prior knowledge determines how observers weight and allocate their
attentional resources to parts (Garner, 1974; Mckintosh, 1975). This could lead to
channel dependencies or dimensional interactions. Here we propose a way to study
these effects using designs that manipulate both base rates and payoffs in a
composite‐face task (Young, Hellawell, & Hay, 1987). By doing so, we hope to
provide a link from studies of configural perception to theories of configural
learning (Mackintosh, 1975), decision making (Healy & Kubovy, 1981; Maddox &
Bohil, 1998), and attention (Garner, 1974; Nosofsky, 1986).

How do Macroscopic Properties Emerge? BorderOwnership
Computation Reflects the Global Configuration of the Image
Naoki Kogo and Johan Wagemans
University of Leuven, Belgium
Our perception reflects the global configuration of the image. How does this
property emerge in the visual system? Underlying the configural process, there
must be neural mechanisms that cause the configurality. In this talk, we will discuss
two possible mechanisms that are involved in the process: global interaction
between neurons at the same level and top‐down feedback. In cases of figure‐
ground competition, the process that assigns which side of the border owns the
figure is “configural” in the sense that “border‐ownership” (BOWN) is determined
by the global configuration of the image. It is possible that the neurons at the same
level interact with each other so that the signals that are in agreement enhance each
other while those in disagreement inhibit each other. It is also possible that the
higher level (the figure‐ground organization) influences the lower level (BOWN) so
that the lower level signals that are in agreement with the higher level signals are
enhanced while those that are in disagreement are inhibited. In this way, the
feedback iterations would enhance what is detected at the higher level. It is possible
that, through the interplay between the horizontal interactions and the feedback,
the macroscopic properties emerge.
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Modeling the Acquisition of a Configural Percept
Michael J. Wenger
The Pennsylvania State University
Studies of visual perceptual learning have documented the extent to which basic
perceptual abilities, such as contrast detection, can improve given systematic
practice. The majority of these studies have focused on reductions in detection and
identification threshold. Recently, Blaha and Townsend demonstrated perceptual
practice can produce large improvements in perceptual capacity, measured as the
total work per unit time, quantified at the level of the integrated hazard function of
the response time (RT) distribution. In addition, their results strongly suggested the
increase in capacity was indicative of a strong perceptual organization. I here
describe a modeling approach intended to link behavioral and electrophysiological
(EEG) measures. The core of the approach is a model for laminar cortex, developed
originally by Pinto, Simons, Ermentrout, and colleagues. Although originally
developed for the rat whisker barrel system, the model's architecture is extremely
similar to that of human visual cortex and related extrastriatal regions. I show a first
instantiation of this approach with respect to six hypotheses for the neural
mechanisms of perceptual learning (Gilbert, 2001).
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Afternoon Session
Perceptual Organization, Grouping and Segmentation
InformationProcessing Alternatives to a Holistic Perception:
Identifying the Mechanisms of SecondaryLevel Holism within a
Categorization Paradigm
Mario Fifić
Max Planck Institute for Human Development, Berlin
James T. Townsend
Indiana University, Bloomington
Failure to selectively attend to a facial feature, in the part‐to‐whole paradigm, has
been taken as evidence of holistic perception in a large body of face perception
literature. In this paper we demonstrate that although failure of selective attention
is a necessary property of holistic perception, its presence alone is not sufficient to
conclude holistic processing has occurred. One must also consider the cognitive
properties that are a natural part of information‐processing systems, namely,
mental architecture (serial, parallel), stopping rule (self‐terminating, exhaustive),
and process dependency. We demonstrate that an analytic model (nonholistic)
based on a parallel mental architecture and a self‐terminating stopping rule can
predict failure of selective attention. The new insights in our approach are based on
the systems factorial technology, which provides a rigorous means of identifying the
holistic/analytic distinction. The main goal of the study was to compare potential
changes in architecture when two second‐order relational facial features are
manipulated across different face contexts. Aided by simulation data, we suggest
that the critical concept for modeling holistic perception is the interactive
dependency between features. We argue that without conducting tests for
architecture, stopping rule, and dependency, apparent holism could be confounded
with analytic perception. This research adds to the list of converging operations for
distinguishing between analytic and holistic forms of face perception.
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Mystics and Bookkeepers: Contrasting Approaches to Perceptual
Organization
Phil Kellman
University of California, Los Angeles
Approaches to configural processing differ in many specifics but often reflect one of
two deep intuitions about the nature of perceptual organization and its origins. In
the spirit of equal‐opportunity pejorative labeling, I will refer to the holders of these
intuitions as mystics and bookkeepers. Mystics believe that configural processing is
based on autonomous perceptual mechanisms that reflect deep constraints about
the way the world works. This idea unifies (otherwise diverse) thinkers such as
Wertheimer, Kohler, Gibson, and Marr. Bookkeepers believe that probability is the
guiding force in shaping perception: Understanding configural perception must
ultimately depend on connecting it to appropriate scene statistics (as in work of
Helmholtz, Brunswik, and contemporary Bayesians). I will discuss this contrast
with respect to current research efforts in two areas: object perception and
perceptual learning. I will argue that current Bayesian models in object perception
often have the little noticed and highly undesirable consequence of ignoring signal
detection theory, in that they conflate sensitivity and bias. Remarkably, in
contemporary work on perceptual learning, this tendency has been explicitly
avoided. Comparing contemporary efforts in these research areas may suggest how
mystics and bookkeepers might best combine their efforts.

Auditory Necklaces: A Tool for the Study of Auditory Perceptual
Organization.
Michael Kubovy
University of Virginia
Auditory necklaces (ANs) are embodiments of entities studied in combinatorics,
called Lyndon Words. They are repeating sequences of discrete events of a type first
studied by Garner and his colleagues. ANs are used to study sequential
segmentation of regular temporal patterns. My talk will (1) introduce the concept,
(2) show a program that allows for the efficient study of ANs, (3) frame a program of
research, and (4) discuss some data.
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Towards a New Theory of FigureGround Organization
Tadamasa Sawada, Stephen Sebastian, Joseph Catrambone, Zygmunt Pizlo
Purdue University
Peter D. Kvam
Indiana University
Figure‐ground organization refers to finding the regions and contours in the image
that represent individual 3D objects “out there” and determining the 3D relations of
the objects in the scene. Our computational model uses one process for finding a
region representing a single object and another process for finding edges. These two
processes interact and lead to a description of occluding contour of an object and
internal contours that are critical in determining the 3D shape of the object. Figure‐
ground organization ends with determining the correspondence of symmetric
features of the 3D object and recovering its 3D shape.

CSI Berkeley Episode II: Perceptual Organization and Selective
Attention
Karen B. Schloss, Francesca Fortenbaugh, Eli Strauss and Stephen E. Palmer
University of California, Berkeley
Last year we presented a new illusion called the Configural Shape Illusion (CSI), in
which the shape of a rectangular target is systematically distorted by the presence
of an attached rectangle, or “inducer” (Palmer, Schloss & Fortenbaugh, CPC 2008,
VSS 2009). Specifically, the target’s perceived aspect ratio changes in a direction
consistent with the aspect ratio of the whole configuration. We showed that the
illusion is larger when elements in the configuration are more strongly grouped
together by factors such as connectedness, proximity, lightness similarity, hue
similarity, and shape similarity. We also showed that the CSI magnitude is an
inverted U‐shaped function of inducer height, increasing rapidly as the size of the
inducer increased and then diminishing slowly. However, the cause of this U‐shaped
function was unclear. We now report effects of the relative size of the inducer and
target rectangles when the sizes of both regions are varied. The inverted U‐shaped
function seen before scaled in proportion to target size. Since the strength of
grouping was previously shown to modulate the size of the illusion, we measured
perceived grouping between the target and inducers of different sizes. The shape of
the grouping function was highly similar to the CSI function and when it was scaled
by target size, the correlation between grouping judgments and the CSI was 0.91.
We propose that the CSI is caused by an inability to selectively attend to the target
when it is grouped with the inducer, so that the size and aspect ratio of the global
configuration influence the perceived size and shape of the target. Support for this
theory comes from an interference task in which participants were asked to report
the target’s aspect ratio when the aspect ratio of the whole configuration (target
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plus inducer) was either consistent or inconsistent with the target’s aspect ratio.
The pattern of reaction times was consistent with Stroop‐like interference, where
there was interference in reaction time when the global and target aspect ratios
were inconsistent, but no facilitation when they were consistent.

Interactions Between Grouping and Segmentation Cues: Handles
on Configural Processing?
Johan Wagemans and Bart Machilsen
University of Leuven, Belgium
Our stimuli consist of arrays of oriented Gabor elements that are arranged in such a
way that they sometimes reveal shapes that emerge from a cluttered background. In
such displays, the grouping of elements belonging to the shape and their
segmentation from elements belonging to the background is key to seeing the shape.
In one line of research, we have used Gaborized contours of real‐world objects and
we have asked subjects to detect or to identify the objects. In the case of detection,
we found no interaction between local orientation jitter on the contour elements
and whether they were static or moving but in the case of identification, we did find
an interaction. In another line of research, we have used meaningless shapes
defined by the curvilinearity of their contour elements, the isolinearity of their
surface elements, or their combination. Detectability in the combined cue condition
was generally not better than expected on the basis of the single cue conditions.
Conceptual, methodological, and statistical aspects of cue combination will be
discussed in light of the search for handles on configural processing of shapes and
the mechanisms of grouping, figure‐ground segmentation, and shape processing in
Gabor displays.

The discussion continues on Configiwiki!
http://configiwiki.wikispaces.com
Join the discussion, add to the growing list of key terms, or
post your CPC2009 slides and links to related papers.
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Tufts University to Hyatt Medford (1.33 Miles)
116 Riverside Ave

11

Tufts to Elephant Walk Restaurant
2067 Massachusetts Ave
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(Please choose one from each course)

Starters
Rouleaux (available Vegan)
Two Cambodian spring rolls filled with ground pork, crushed peanut,
beanthread noodles, carrot and onion; served with fresh greens and herbs for wrapping
and tuk trey on the side for dipping

Nataing
Ground pork simmered in coconut milk with sliced garlic, crushed peanuts and chili
pods; served with crispy jasmine rice

Chilled Avocado Citrus Soup (Vegan)
Freshly squeezed orange and lime juices, avocado, tomato, and button mushroom;
garnished with cilantro (gluten-free)

Salade Cambodgienne (available vegan)

Shredded cabbage, carrot and chicken with red bell pepper, onion, crushed peanut,
mint, Asian basil and tuk trey

Salade Croquante au Bleu

Bib lettuce, frisée greens, Granny Smith apple, cherry tomatoes, toasted walnut and
crumbled Gorgozonla blue cheese; dressed with balsamic vinaigrette

Croustillants aux Poires et Crevettes Flambées aux Vin
Blanc
Crispy wontons layered with warm Bartlett pear and scallion, topped with natural
shrimp flambéed with white wine, leeks and garlic

Third Course
Crevettes Amrita (available vegan with organic tofu)
Natural shrimp sautéed in a lightly sweet Cambodian satay sauce with coriander,
cumin, cardamom, galangal, cinnamon, ginger, peanuts, star anise and lemongrass;
with button mushroom, onion and scallion

Khar Saiko Kroeung with Shanghai Noodles
Braised boneless short ribs with Shanghai noodles sautéed with baby bok choy,
beansprouts and scallion

Saumon à la Crème de Poireaux et Champignons

Porc Diplomat
Grilled pork tenderloin with a caramelized sauce of coconut milk, black pepper, and
garlic; with grilled eggplant and wild lime rice

Poulet Rôti et Gratin Dauphinois
Roasted bone-in chicken breast with a mushroom white wine reduction, potato gratin
and sautéed leeks and spinach

Loc Lac
Sautéed, cubed beef tenderloin, lightly caramelized in black pepper, garlic and
mushroom soy; served over shredded lettuce with a lime & black pepper dipping sauce

Poulet à la Citronnelle (available Vegan)
Sliced chicken breast sautéed with lemongrass, onion, red bell pepper and scallion;
sprinkled with freshly roasted, crushed peanuts

Dessert
M ousse aux Fruits de Passion
Refreshingly tart and sweet passion fruit mousse served in an almond lace cup;
garnished with fresh pineapple macerated in dark rum, sugar and lemon juice

Le Péché au Chocolat
A rich, creamy, chocolate truffle cake perfectly paired with raspberry sauce

at The Elephant Walk

Atlantic salmon filet pan-roasted and topped with julienned leeks and Shiitake
mushroom in a savory garlic and shallot cream sauce, over steamed potatoes

Tas ting Menu

Second Course

