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Picture perception in birds: Perspective from primatologists

Joël Fagot & Carole Parron
CNRS-Université de Provence

In their target article, Weisman and Spetch (2010) question the validity of pictures to present real things to birds, mostly 
because pictures are primarily made for the human eye, and not for the eye of birds with different functional properties. 
Here, we argue that this issue of picture validity is similarly critical for primatologists, even when they study the “higher” 
nonhuman primates with a more similar visual system, and emphasize cognitive limitations in referential abilities that may 
be an important source of differences in picture processing modes between human and animals. 
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In their target paper, Weisman and Spetch (2010) review 
the literature on picture perception in birds and adequately 
question the validity of pictorial stimuli (photographs, 
digitized pictures, and movies) to present real objects 
or scenes to these animals. In their review, they raise the 
important issue that with the current technology, pictures are 
primarily designed to be perceived by human eyes and might 
therefore, not be well adapted to birds possessing a different 
visual system. They document the risk for anthropocentric 
errors in experimental research using pictures with birds, and 
call for new empirical evidence showing a correspondence 
between the perception of pictures and the perception of 
objects in birds. Despite the widespread use of pictures in 
animal psychology, investigators have rarely questioned the 
realistic nature of pictures and their ecological validity. In 
that respect, Weisman and Spetch’s paper (2010) is among 
the very few to explicitly do so (see also Cabe, 1976, Fagot 
2000). They must be applauded for bringing back this 
important issue to the attention of the field. In general, we 
are supportive of their position that a greater care must be 
given to the use of pictures in experimental animal research. 
However, consideration of the primate literature suggests that 

limitation in picture perception by animals is not completely 
accounted for by differences in just visual systems, but may 
also reflect cognitive limitations, beyond perception. 

Nonhuman primates do not have a human-like vision

In conventional photography as well as in electronic 
systems, such as televisions and computers, spots of 
red, green and blue light are added together to reproduce 
a broad array of colors. Combination of these three focal 
colors matches the functioning of our visual system that 
contains three types of cones selectively sensitive to the 
red, green and blue color bands. Weisman and Spetch 
(2010) emphasize the difference between the vision of 
birds and that of primates in questioning the validity of 
pictures for birds. One critical difference is that the avian 
retina (especially in pigeons, the most frequently tested 
species) contains at least four types of color receptors (see 
also Delius, Emmerton, Hoërster, Jäger & Ohstein, 2000), 
instead of the three in humans. In addition, the flicker fusion 
point is higher in pigeons than in humans, which may be a 
source of difficulty when computerized displays are used. 
Although the authors do not discuss the case of species other 
than birds, we note that many nonhuman primates also have 
a visual system very different from that of humans. Most 
prosimians, if not all, are either mono- or dichromatic and 
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therefore, have a very limited ability for color vision, unlike 
humans. New world monkeys may see colors, but their color 
vision is surprisingly variable across individuals. Some of 
them are dichromatic and others are trichromatic (Jacobs, 
1996). For instance, in capuchin monkeys, color vision is 
gender dependent with only females distinguishing the 
reds (Gomes, Pessoa, Tomaz & Pessoa, 2002). Therefore, 
the primatologists working with prosimians and new 
world monkeys often encounter the same problems as bird 
researchers, when they use pictures in their experimental 
designs. Psychophysical studies conducted in a phylogenetic 
perspective show that a human like visual system emerged 
in catharrhine monkeys (cercopithecoidea and hominoidea 
super families). These primates are trichomatic and their 
cone receptors have the wavelength sensitivities comparable 
to humans (Jacobs & Deagan, 1999). They also have similar 
flicker sensitivity, and similar contrast sensitivity functions 
or visual acuities (De Valois & De Valois, 1988), suggesting 
that the development of visual systems has reached a relative 
plateau in these nonhuman primate species and in humans 
(Fobes & King, 1982). Following Weisman and Spetch, one 
would expect that those nonhuman primates may process the 
pictures as humans do, but that conclusion would neglect the 
contribution of more cognitive factors to picture perception.

Processing of pictures as referents

Pictures are complex and ambiguous stimuli. They are 
two-dimensional flat objects (i.e., the picture) that represent 
three-dimensional objects or scenes in the real world. 
Thus, from the human perspective, a picture is more than 
the object. It is a representation. Being able to process a 
picture as a representation of real objects requires several 
kinds of competencies. First, the perceiver must be able to 
perceive the three-dimensionality of the pictorial object by 
considering the physical properties of the picture (e.g. in 
terms of color, texture, contour or motion cues, Desimone, 
Albright, Gross, & Bruce, 1984). Birds, prosimians and 
some new world monkeys may diverge from humans in that 
first process due to different visual systems. By contrast, 
having identical visual systems likely promotes similar 
processing of the low level features available in the pictures. 
However, that first component is not sufficient for similar 
picture processing between humans and animals, as object 
identification must also take place. This second process is 
not obvious at all. Object identification must be achieved in 
spite of the perceptual differences between the object and 
its pictures. Importantly, pictures are missing cues available 
in the real objects, such as stereoscopic depth. They also 
contain extra cues that are not present in the real world, such 
as the reflectance of the photographic paper or the flatness 
of the screen. Therefore, object identification must occur 
in a context where some relevant information is missing or 

presented in conjunction with irrelevant information that 
may emphasize the two-dimensional character of the picture. 
We suspect that species with similar visual psychophysics 
do not pass this second stage of object identification equally 
well. There might also be variations across members of the 
same species. Some species or individuals may particularly 
attend to object related cues, while the other may attend, in 
priority, to the distracting cues, suggesting that the picture 
is a flat object. Third, even if we assume that the species 
of interest can recognize the objects on the picture, it is not 
guaranteed that the picture will be treated as a representation 
of the object, as humans commonly do. Being able to 
process the picture as a picture requires referential abilities 
that might not be equally present in all primate species, even 
if they belong to the catarrhine group with a visual system 
possessing the same functional characteristics as that of 
humans. Therefore, cognitive limitations might be additional 
sources of variations in the way animals and humans process 
pictures. Therefore, cognitive limitations in the way humans 
and other animals process pictures are additional sources of 
variation between species.

Variabilities in picture processing modes

In our view, what is really missing in the field is a 
framework for describing differences in picture processing. 
Earlier, we tentatively distinguished among three levels of 
pictures processing which were coined “independence”, 
“confusion” and “equivalence” (Fagot, Martin-Malivel, 
& Dépy, 2000; Fagot, Bonté & Parron, 2009, Fagot, 
Thompson & Parron, 2010, see also Persson, 2008 for a 
similar theoretical attempt). “Independence” refers to when 
the subject fails to identify objects in pictures. In that case, 
the perceiver has no other choice than to attend to the low 
level pictorial features relevant to the test situation, such as 
color cues in a categorization task (e.g. D’amato & Van Sant, 
1988). “Confusion” refers to a situation when the object is 
properly identified on the picture but the perceiver treats 
the photographs as if they were functional and physical 
exemplars of the referent. In other words, the picture 
is not a picture from the standpoint of the perceiver; it is 
the “real” object. One good demonstration of a confusion 
mode of processing is when the monkey eats the picture 
of a banana as it would with a real banana (Parron, Call 
& Fagot, 2008). Finally, the “equivalence” characterizes a 
functional equivalence between the picture and its content, 
although the subject is aware that the object and the pictures 
are two different objects. In that case, the picture becomes 
a representational substitute of its referent (Tanaka, 2007; 
Fagot, Malivel & Dépy, 2000; Fagot, Thompson & Parron, 
2010).
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Picture perception: A dynamic process

Most humans process pictures in an equivalence mode, 
but this ability is not innate and develops following a 
developmental trend. For instance, nine-month-old children 
suck the nipple of a pictorial baby bottle, suggesting a 
confusion mode of processing at that age (Deloache, 
Pierroutsakos, Uttal, Rosengren, & Gottlieb, 1998). This 
behavior vanishes in older infants probably as a result of 
both maturation and repeated experience with pictures 
(e.g. Deloache, 2004). At a later age (15-18 months), 
children become “symbol minded” and use pictures as 
representations. They play with books, extend newly learned 
labels from real objects to depicted objects, and transfer 
information from drawing books and the real world (Ganea, 
Pickard & Deloache, 2008). Pictures are also cultural 
artifacts (Persson, 2008), and their interpretation varies as 
a function of culture or prior exposure to pictorial stimuli. 
Early anthropologists from the late 19th century reported 
that people from pictorially naïve remote cultures do not 
spontaneously perceive objects or persons in pictures, but did 
so after they had the equivalence between the picture and its 
referent explained (see Deregowski, 2000). Developmental 
and cross-cultural studies both suggest that the ability to 
read pictures as referent results from a learning process. 

Unfortunately, most studies using pictures with nonhuman 
primates provide no decisive cues as to their picture 
processing mode (Fagot, 2000).  Like researchers working 
with birds, primatologists often implicitly assume that their 
animals perceive a correspondence between the picture 
and its referent, and use the picture accordingly. However, 
there is good evidence that catarrhine monkeys (e.g. Martin-
Malivel & Fagot, 2001, Perrett & Mistlin, 1990) or apes 
(e.g. Parron et al, 2008) often process the picture in an 
independence or confusion mode. Clear-cut demonstrations 
of an equivalence (referential) mode of picture processing 
are virtually absent in monkeys, but are more convincing 
in apes. Persson (2008) who has extensively reviewed 
this evidence in apes concludes that there seems to be 
individual apes that can decode pictures in an equivalence 
mode (pictorial mode in his terms, p. 201). Interestingly, 
this evidence is mostly restricted to the so-called language-
trained chimpanzees, such as Viki (Hayes & Hayes, 1953), 
Kanzi (Savage-Rumbaugh, Shanker & Taylor, 1998) and Aï 
(Itakura, 1994, Matsuzawa, 2003), suggesting that language 
training may encourage this type of processing in apes. 

In conclusion, we definitely support Weisman and 
Spetch’s (2010) claim for a more cautious use of pictures 
in experimental designs, even by those of us working with 
monkeys and apes. We would further add that variations 
in picture processing between humans and other animals 

cannot be explained solely by differences in perceptual 
systems. Even subjects with identical visual systems may 
process pictures differently, either because they are not 
similarly proficient to solve referential cognition problems, 
or because they have not been exposed enough to pictures to 
develop a referential form of process.
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