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How pictures are seen

Understanding how pictures are seen is

important for comparative visual cognition
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My motivation for co-authoring the target article (Weisman
& Spetch, 2010) was two-fold. First, | hoped it would re-
stimulate discussion and consideration of the questions,
issues and limitations surrounding the use of pictures as
surrogates for real world objects in comparative cognition
research (Bovet & Vauclair, 2000; Fagot, 2000). Second, I
hoped it would encourage more research aimed at assessing
the real world validity of findings from animal research using
pictures. The commentaries on our target article reveal a
spicy variety of reactions and opinions, which is encouraging
for the first goal. The commentators made many excellent
points, some which I agree with and some which I question.
My coauthor, Ron Weisman has provided a detailed reply to
many of the commentaries so I will limit my reply to a few
selected points.

Picture processing is not just perceptual

The commentary by Fagot and Parron (2010) raises the
excellent point that a failure to perceive correspondence
between pictures and their referents can arise from more than
just perceptual limitations. They convincingly argue, based
on research with non-human primates, that presentation of
stimuli that are perceptually appropriate to the species is
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not a sufficient condition for correspondence. I agree that
even if careful attention is paid to making stimulus displays
fully appropriate to the avian eye, birds may still fail to see
correspondence due to conceptual limitations or insufficient
experience.

Although we cannot assume that correspondence will
be revealed by providing stimuli better suited to the avian
eye, it is nevertheless the case that a stimulus display that
is inappropriate for the species is unlikely to reveal abilities
that may exist. In fact, studies with both children and brain
damaged adults have shown that different abilities can be
revealed with photorealistic pictures compared to degraded
pictures or line drawings (e.g., Chainey & Humphreys, 2001;
Ganea, Bloom Pickard & DeLoache, 2008). Therefore
understanding the visual system of the species under
investigation can help with finding the most appropriate
stimuli to present, and the ones that are most likely to reveal
abilities that do exist.

Need for a picture processing framework

Fagot and Parron (2010) also argue that the field is in
need of a clear framework for describing differences in
picture processing, and they suggest that the framework
include a distinction between “independence”, “confusion”

and “equivalence” modes of processing pictures. 1 agree



that a framework is needed and that these distinctions
are important. I suggest that the framework be expanded
to also include the distinction noted by Jitsumori (2010)
between two dimensional (2D) and three dimensional (3D)
processing of pictorial information. This distinction may
be orthogonal to the picture processing modes proposed
by Fagot and Parron and it might be particularly important
when viewing pictures of unfamiliar objects. Consider an
unfamiliar artificially created object such as the one shown
in Figure 1. Most of you viewing this image would likely
describe it as a cylindrical object with three attached parts.
But what if you did not see the image as containing a 3D
object?

Jitsumori (2010) discusses an example of a patient with

Figure 1. Example of an image of an unfamiliar 3D object.
From: Spetch, Friedman & Vuong, 2006. Dynamic Object

Recognition in pigeons and humans. Learning & Behavior,
34, 215-228.

visual agnosia who displayed a failure to derive 3D structure
from pictorial depth cues in a 2D image. Another interesting
example of a failure to process the 3D nature of objects in
pictures is provided by a recent paper on recovery from
blindness in humans (Ostrovsky, Meyers, Ganesh, Mathur
& Sinhain, 2009). In this study, an adult and two children
were tested for their perception and parsing of objects
shown in pictures following treatment for blindness that
had occurred early in their life. These individuals showed
perfect performance in parsing and reporting the number
of objects in pictures of simple 2d shapes as long as the
objects did not overlap. However, they were not able to
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accurately report the number of objects when shown 3D
shapes. For example, when shown a picture of a single cube
with three surfaces indicated by lighting and shadows, they
would report perceiving three objects, indicating that they
did not integrate the surfaces into the perception of a single
3D object. Moreover, when tested for object recognition
and parsing of scenes in colored photographs, they over-
fragmented the pictures into meaningless parts, apparently
on the basis of luminance or hue. Thus, instead of seeing the
object shown in Figure 1 as a cylinder with three attached
parts, such individuals would likely report seeing a set of
objects based on the various 2-d shapes formed by luminance
changes. Interestingly, Ostrovsky et al. (2009) found that
motion greatly facilitated object recognition as well as the
parsing and integration of objects. Parsing and recognition
of static pictures also improved considerably for two of the
individuals over a period of several months after regaining
sight.

Of course, the individuals in Ostrovsky et al. (2009) had
been deprived of all visual experience for much of their lives
and so we cannot assume that animals, who have extensive
experience with real world vision, would similarly fail to
detect the 3D information in the image. But clearly, the
informational content of a picture is influenced by whether
or not the 3D information is processed. Although it may be
safe to assume that the typical adult human perceives the
3D information in pictures, we need evidence to make this
assumption in comparative cognition research. Therefore,
studies of depth perception and object parsing in pictures
(e.g., Cavoto & Cook 2006; Lazareva & Wasserman,
2007; Nagasaka & Wasserman, 2008), similarity of results
between real and pictures objects (Friedman, Spetch &
Ferrey, 2005), and correspondence between pictures and real
objects (Spetch & Friedman, 2006) are important for helping
to determine whether or when birds perceive 3D information
in pictures.

Are questions about picture perception peripheral to the
study of object recognition or categorization?

Soto and Wasserman (2010) argue that the question of
whether pigeons see correspondence between objects and
their pictures “is of little broad relevance to research in
object recognition and categorization” (pg. 13). I disagree
and argue that the question should be central to this research.
Consider a study that presents pigeons with pictures of people
or birds for categorization. If pigeons respond to the pictures
in either a confusion mode or an equivalence mode, then the
way they categorize these stimuli tells us something about
the processes by which they categorize people and birds.
If they respond in the independence mode, but perceive
them as novel 3D objects, then it tells us about how they



categorize artificial unfamiliar objects that have particular
structures, contours and colors. If they perceive them in the
independence mode and do not perceive them as 3D objects,
then it tells us about how they categorize pictures on the basis
of 2D information. The processes under investigation, and
the brain regions underlying these processes may be different
in each of these cases as nicely illustrated by the research
discussed by Jitsumori (2010; for additional examples, see
Behrmann & Kimchi, 2003; Gerlach, 2009; Vuilleumier,
Henson, Driver, & Dolan, 2002). Knowing whether animals
see the 3D nature of objects in pictures, and whether they
see correspondence between the information presented in
pictures and information seen in the real world is important
for knowing what recognition and categorization processes
are being investigated.

Iagree with Lazareva (2010) and with Soto and Wasserman
(2010) that there are many good reasons for using controlled
artificial stimuli in studies of animal learning and cognition.
Use of such stimuli allows us to study basic processes and
identify fundamental principles, which is clearly one of the
goals of science. I also agree that scientific advances can and
are being made in the field of comparative cognition with the
use of artificial stimuli. Nevertheless, cognitive processes
evolved to deal with problems in the real world. As revealed
by the constraints on learning literature back in the 1960’s,
a full understanding of learning and cognitive processes is
unlikely to be achieved without attention to the natural world
in which these processes evolved. Determining the extent to
which the pictures used in animal cognition research are seen
as corresponding to the real world is important for making
this contact.

The study of cognition can be approached from many
different perspectives, with many different methods, and
with many different goals. This is the spice of science, and
I do not wish to argue that comparative cognition research
using pictures or other artificial stimuli is not valuable.
My own research program extensively uses such stimuli.
However, we should not lose sight of the fact that pictures are
not natural stimuli or of the need to test the external validity
of findings. I hope that our target article will encourage more
explicit acknowledgement that pictorial stimuli are artificial,
and more research to determine whether or under what
circumstances pigeons see pictures as images of 3D objects
or examples of real-world categories.
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