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ABSTRACT
With the advent of 3D CGI in the last couple of years, and their ability to push ever further the limits of realism in animation, scholars have brought back the old robotics theory of the Uncanny Valley under their scrutiny. By doing so, they hope to shed new light on the quest almost as old as animation itself of perfect life like animation. However some scholars tend to dismiss the theory all together by calling uncanny animation simply bad animation. The aim of this paper, is to study the roots of cartoon design, i.e. caricature, and how it influences audience relationship with the animated character. By exploring history of art, facial recognition and social releasing mechanisms the author shows that a simplified caricatural, or cartoony, design can actually trigger stronger emotional responses than even fully realistic animation could. In doing so the author redefines the very curb of the Uncanny Valley to propose a theory that elevates the left side (unrealistic design) of the curb higher than the right one (fully realistic design) to emphasise the actual strengths of unrealistic, cartoon style animation while allowing for the existence of uncanny or realistic animation, but perhaps outside the field of animated film per se.
There as been several papers written in the last couple of years that try to apply the Uncanny Valley Theory to animation. However they mostly tend to concern 3D CG and video games. In those, some authors even go as far as to say that “for video games specifically, the peak on the left hand side of the valley can be as high as that on the right”(Edge staff, October 24th 2007). But in a recent paper Mac Gillivray (2007) tries to defend the idea that in animation, the Uncanny Valley is nothing more than a synonymous for bad animation. While this paper will overall tend towards the same conclusion as Mac Gillivray as to what animators should do with the valley, one should not dismiss the Uncanny Valley theory all together. Rather, research should focus on a redefinition of the valley, mostly of its peaks, especially the left one. In this article, an attempt will be made at demonstrating that unlike what is commonly thought, the left peak (the peak of less realistic designs) is actually higher than the right one (fully realistic designs) and that because of this, the Uncanny Valley theory does apply to all animation.

In her paper, Mac Gillivray states that “we are naturally drawn to the real as it is easier to receive its message” (2007:83). It seems to make sense that the more realistic the better. And the Uncanny Valley indeed promises a higher familiarity once we will have finally leapt over the dip. Moreover, people usually tend to dismiss more cartoony designs as simple and childish. Others even believe that fully realistic animation will enable them to do films avoiding the constraint of having to do with real live actors
. But are cartoons really such a negligible quantity it? 

In her book on caricature and recognition, Rhodes (1996) not only mentions several studies showing that simplified designs actually work better that more realistic designs in conveying information, but she even suggests that caricatures, that is distorted, less realistic images, might trigger a stronger sense of familiarity than realistic ones. And this is precisely where our investigation of the Uncanny Valley starts; because before we reach the valley there is a whole left bank of unrealistic characters. This paper will thus try to go to the basics, to the fundamentals of those less realistic designs and examine what they all are in essence: caricatures.

WHAT IS A CARICATURE?
Philippe Roberts-Jones - who was professor and curator of the Fine Arts Museum in Brussels – has defined caricature as a drawing aiming to bring laughter by the distortion, the composition or by the way in which the subject is presented, or to assert an opinion, [...] by the accentuation or the focus on one of the features of the subject [...](1963: ix). In other words, caricature “does not aim at producing a representation, i.e. a stable depicting of reality, but to trigger an emotional response by vigorous and sometimes outrageous means” (Robert-Jones, 1963 : ix). 

In order for us to understand why distorted representation are efficient in triggering emotional responses, one must first understand how the recognition of representations works. And for this scholars can rely on Rhodes (1996), which offers a vast compilation of previous research as well as her own experiments. Rhodes and her psychology students at the University of Western Australia have dedicated their efforts of the last two decades to study facial recognition and they found that in order to recognize a represented object (or person), one must be capable of mapping a potentially infinite ensemble of images into only one representation of this object (Rhodes, 1996:2). But most importantly, Rhodes’ study of recognition allows this paper to pin point the three main strengths of caricature over realism.

First will be discussed the better rate of recognition that caricatures offer. Then the research will focus on the ability of caricature to trigger stronger emotional responses than realistic designs. Finally the author will study the overall greater strength of simplicity in design before using all the elements gathered to try to redefine the shape of the Uncanny Valley.

BETTER RECOGNITION
The extreme similarity of objects like faces or bodies makes them difficult to recognize precisely because they have the same basic components in the same basic arrangement. Therefore in order to recognize faces and other objects which share a common configuration, our visual system must find a way to represent the subtle differences distinguishing such similar objects One first hypothesis relative to these two problems consists in what researchers have called relational coding. That is to say: one distinguishes a face (or any homogenous object) by the distance ratio with another face based on key features of the face object (Rhodes, 1996:3-7). Moreover, homogenous object classes offer another spatial relationship that can be exploited to help recognition. Because those objects share a common configuration, they can be averaged to produce a norm which captures the central features of the class of objects, and each member of the class will differ from the norm in its own characteristic way. What deviates from the norm is precisely what is exaggerated in caricatures (Rhodes, 1996:8). Caricatures' main characteristics therefore seems to be the exaggeration of what makes a face or body unique (Rhodes, 1996:8). But not just unique, filled with individuality and personality which is precisely what the creatures falling in the depth of the Uncanny Valley lack so vividly.

However, animators, artists in general, did not have to wait for the seventies and the actual presentation of the Uncanny Valley theory by Masahiro Mori (1970) to realize this. As early as the 17th century Annibale Carracci, known as the inventor of caricature portrait, believed a good caricature, as any work of art was actually "truer than reality itself". But the idea that a caricature can capture the true appearance of a person better than a realistic portrait, creating thus what Rhodes called a superportrait is most intriguing (Rhodes, 1996:18).

Rhodes, in her research, actually found that within a certain range of distortion, caricatures were indeed thought by her experimental panels to be closer to the real person, more life like than an undistorted portrait. In addition, caricatures also tend to be recognized four times faster than anti caricatures (i.e. a portrait where what deviates from the norm is averaged instead of exaggerated) and twice as fast as realistic images (Rhodes, 1996:92). 

To explain those results, Rhodes uses her model based on an average face located at the center of our mental facial space. She explains the strength of caricature by the fact that they exaggerate the very features we use to recognize faces. Superportraits can thus be created by specifically exaggerating the way in which a face distinguishes itself from the norm.

Moreover, if drawing can be interpreted as an exteriorization of our mental representations, then the experimental results of Gibson (1947 in Rhodes, 1996)
 suggests that those representations might be, indeed, caricatures. If this were to be the case, then caricatures would also be efficient because they actually correspond to our mental representations better than undistorted photoreal representations do (Rhodes, 1996:86).

It would seem therefore that caricatures, besides their capacity to be recognized faster also tend to be thought to be more life like than life itself. As such it would not be far fetched to venture that perhaps caricatural designs can produce stronger emotional responses. And this ability to provoke stronger reactions with unrealistic designs is precisely what will be discussed next.

STRONGER REACTION
In another field of psychology, ethologists have also shown that exaggerated signals are highly effective for a variety of recognition systems (Rhodes, 1996:82). When humans, animals or even computerized connexionist networks, must differentiate stimuli, or categories of stimuli, it seems that performances are often facilitated by the exaggeration of traits or of features distinguishing the alternatives (Rhodes, 1996:82). This preference for extremes seems to be a fundamental characteristic of recognition systems (Rhodes, 1996:82). Consequently, after several ethologists such as Tinbergen (1951) showed that animals present stronger reaction when confronted to supernatural (i.e. artificial and exaggerated) stimuli than when confronted to natural ones, Gardner and Wallach (1965), using the list of cuteness factors triggering a nurturing need found in babies established by Konrad Lorenz in 1949, wondered whether supernormal stimuli could be created for humans by exaggerating the dimensions of those stimuli which trigger significant biological responses. They created super babies and super adults and discovered that exaggerated baby faces were judged more babyish than true baby faces(Gardner and Wallach 1965). Consistently, Sternglanz, et al (1977:108-115) found that the exaggeration of the features associated with baby's cuteness also produced faces that were preferred to more realistic faces. And if one looks at the list of essential distinguishing features of the "cute" and "pretty" that present a toddler as proposed by Lorenz (1965:354,355): 

- a large and relatively important head, 

- a disproportionate skull, 

- large eyes located lower than average, 

- puffed front cheek, 

- thick and short limbs, 

- a firm but elastic consistency 

- uneasy moves, 

one cannot help but notice that this list gives us the basic physiognomy of the cartoon character archetype.

These stimuli, or other stimuli such as bigger breasts, redder lips, etc., are called social releasing mechanisms. A releasing mechanism is a mechanism that triggers an instant automatic response when confronted to a specific stimulus or set of stimuli. In essence, it seems we are genetically programmed to find a character exhibiting baby features cute and pretty. And when those features are exaggerated, we automatically find it even cuter. According to Lorenz (1965) those mechanisms where developed for species conservation. Because those who give a certain response to a certain set of stimuli fare better, that behavior passes on to their offspring until it becomes an innate, instant reaction. (e.g. finding babies cute pushes us to take better care of them, which insures a better survival rate for the species). Similar releasing mechanisms can be found for beauty, sexual attractiveness and, we can safely assume, for the entire scope of human emotional responses.
Exaggeration therefore appears as one, if not the the main strengths artists, and animators can count on it when aiming at inducing an emotional response in their audience. But as has been mentioned earlier, exaggeration is not the only key feature of caricatural, or cartoony design. In fact, one of the clues to understanding why some characters fall deep down the valley might not be how well or poorly it’s features have been exaggerated, but rather simply whether the features have been included at all in the design. 
STRENGTH OF SIMPLICITY
The advantages of simplified design is really no new discovery. In the 19th century already, a caricaturist and illustrator named Töpffer claimed that it is actually possible to constitute a pictural language with no reference what so ever to nature. According to him, line drawing represents a purely conventional symbolism. That is why it is immediately intelligible to sight (Töpffer in Gombrich, 1960:417). Moreover, Gombrich (1960:420) adds, the artist who uses such stylistic abbreviations can always count on the audience to complete the missing elements. According to Gombrich (1960:417), this success which allows the illusion of life to come off without the illusion of reality depends on two essential conditions: one is the experience of composition effects acquired by generation of artists, the other is the acceptation by the audience of a grotesque and simplified image thanks to the fact that because of its absence of complexity it does not contain contradictory clues.

As we already mentioned in the introduction, simplification can be a very efficient tool to transmit visual informations (Rhodes, 1996:17) and 50 years ago Gombrich had already conjectured that adding too much details to a portrait can be responsible for the de still, expressionless aspect that is found so often in realistic paintings and photographs. Simplification works, according to him, because it facilitates the audience's contribution. He adds that omitting completely a feature is definitely less disturbing than including it poorly (Gombrich, 1960:417). Clearly thus, simplification can be more efficient than a deliberate attempt to include every detail of a visual scene. Indeed, part of the strength of caricatures reside in their selectivity about what is represented (Gombrich, 1960:417). The secret of caricatures' efficiency would therefore result from their exaggeration of key features, their simplicity and the acceptance of the audience to consider a distorted image as likely, allowing them to be much more efficient than photorealistic representations.

Strength of simplicity and efficiency of exaggerations; those are the key features of all the creatures that resides on the left bank, the less realistic bank of the Uncanny Valley. And with those two essential characteristics in mind it is now possible to re-estimate the height of each bank of the valley.

REDEFINING THE VALLEY.
First, it might be useful here to quickly reexplain the Uncanny Valley theory. In 1970, Masahiro Mori noticed a peculiar trend in the way humans felt towards certain robotic designs:

“I have noticed that, as robots appear more humanlike, our sense of familiarity increases until we come to a valley. I call this relation the ‘uncanny valley’ (Mori, 1970:33).”

To illustrate his theory, Mori produced a graph very similar to the one reproduced here under.
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Figure 1 (Martz, October 4th 2004)
The main objection we have with the current Uncanny Valley theory as expressed by either the original graph or the graph above is that it seems to take for granted that a fully 100% human like look will automatically bring a greater, more positive emotional response than a caricatural one. And let us be honest, this belief as been at the core of character  animation since at least the thirties. 

When studying recognition and behavior, it would seem fair to assume that an absolutely photorealistic human look, one that leaps over the Uncanny Valley will only ever produce an emotional response equivalent to what an actual human actor would. But are characters stuck on the other side of the Uncanny Valley, on its left bank, caricatures, condemned to produce weaker responses?

Research in recognition and social releasing mechanisms show that by focussing on simplified character designs with appropriate exaggeration of certain key features, animators can give life to figurines that will be more striking, recognized faster, will produce stronger emotional responses and will overall be found more lifelike by the audience. Therefore, unless animators actually want to produce an uncanny character, they should not even bother about jumping over the valley as it now appears that the curb of the Uncanny Valley theory should be redrawn with its left peak reaching higher than the right one. 

In terms of emotional responses, caricatural or cartoony characters can actually trigger stronger, more positive responses than fully realistic characters, perhaps even real actors could. Animated characters have thus all to gain by staying on the higher left peak of the valley. 

But that does not necessarily mean research and development in photorealistic design is all a waste of time and money. First of all the field of special effects relies on character designs that can leap over the valley and be indistinguishable from live action character. Even if, as Mac Gillivray (2007:86) mentions, so far the best SFX such as Weta’s Golum in Lord of the Ring have to resort to “enhanced” motion capture (i.e. motion capture that is then reworked by animators adding tiny bits of caricatural exaggerations here and there) it is not too far fetched to believe that one day SFX and 3D CG specialists will be able to come up with characters who will be so perfect they will not need enhancement anymore. Enabling directors to be able to create the film of their dreams without having to worry one bit about what is actually feasible by a flesh and bone human being. 

Second of all, even if the author believes animation should not even bother to jump over the leap as its real strength lies on the left bank of the valley, It is possible that video game designs, on the opposite might have all to win by exploring the deep ends of the valley.

WILD GUESSES
This section of this paper really is nothing but a wild guess and needs further research but it is the author’s belief that animation and video games character designs should aim for the opposite ends of the uncanny valley because of the different nature of their audience relationship. A very basic way of understanding audience relationship in film is through the concept of identification. If identification is understood (quite superficially) as almost becoming the character then perhaps the type of audience relationship at stake with films might be better explained through the idea of empathy defined as the capacity to feel for/with the character. As caricatural or cartoony designs create stronger emotional responses they are better tools to induce an audience relationship based on empathy and should be what animators aim for.

But with  video games it seems the relationship that is aimed for between the player and the character is one of identification as defined above. In other words the game designer wants the gamer not necessarily to feel for/with the character but to become the character. Because characters that fall in the valley all have a certain lack of individuality, of personality, they might constitute the perfect empty vessels the gamer can slip into to live the game.

Therefore, in one hand we have caricatural animated characters who have everything to gain by staying on the left side of the valley. In the middle stand the more realistic but slightly empty video game characters that might actually benefit from staying in that zone of the valley. And provided animators and CG specialists one day manage to leap over the valley, there should be the realm of SFX.

CONCLUSION

The debate around realism in animation is almost as old as animation itself and has become ever more central since the advent of computer design offered animators the possibility to animate photorealistic creatures with a reasonable amount of work. However, with each new film trying to leap over the uncanny valley one has to admit that something is just not quite right. Why do characters like Beowulf or the cast of Polar Express seem so dead when grotesque characters like the super hero family of the Incredibles look so alive and full of personality? By studying caricature, an art form that made unrealism and strong emotional response its essence, research shows that within a certain range of distortion, caricatures are thought to be more life like than an undistorted portrait. They also tend to be recognized four times faster than anti caricatures and twice as fast as realistic images (Rhodes, 1996:92). Moreover, ethology shows we tend to present stronger reaction when confronted to exaggerated stimuli than when confronted to realistic ones. Finally, omitting completely a feature is definitely less disturbing than including it poorly because simplification facilitates the audience's contribution (Gombrich, 1960:417). With such information in hand, it appears that a simplified caricatural, a cartoony design, will produce stronger responses than a fully realistic design. Therefore, the curb of the uncanny valley and the height of its left and right peaks must be redefined. Indeed, it has appeared that the left bank, the more cartoony side, can be raised above the level of the right bank, the side of fully realistic design.
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As such, animators have all to gain by staying on the cartoony bank of the valley. However, if the audience relationship sought is one or uneasiness such as in films by Svankjammer or the Quay brothers, then animators can dive deep in the valley without producing “bad” animation. Moreover, in the case of video games, that empty corpse feeling sometimes felt with 3D CG animated characters might even be beneficial in helping the player to immerse himself, to become the character when playing. The right bank of the valley, the land of the fully photorealistic design, then becomes the realm the third field using techniques of animation: special effects; special effects that aim at producing characters that are indistinguishable from real living characters. Special effects are indeed the one field of animation that should aim at creating characters standing on the other side of the valley.
Animated film, video games, and special effects (CGI, Animatronix, etc.), all three are in essence animation, but by studying the Uncanny Valley theory and the mechanisms of emotional responses linked to different degree of realism in design, one realizes that because all three aim for different type of audience relationship, their promised lands are located at different places of the redefined valley, whether the more emotional, cartoony heights of the left bank, the uncanny depth of the valley or the photorealistic right side. The only thing left to do now is to choose which type of animation you want to produce and make conscious full use of the different locations available along the valley.
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�   According to a conference given by  Bill Kroyer at UCLA’s Animation Workshop (Nov 27 2007) it would seem Robert Zemeckis chose 3D CG for Beowulf because he thought it would be impossible to find a real actor that looked the part.


�  At the time of writing we have located a copy of Gibson (1947) Motion picture testing and research, US Government, in a Californian public library but have not been able to read the actual report of the experiment. However Rhodes (1996) reports Gibson asked soldiers to draw from memory planes they were supposed to be able to differentiate. He then collected the drawings, averaged them and noticed that these average drawings systematically consisted in caricatures of the planes they were supposed to represent.


�   For practical reasons the curb for non moving objects present in the original curb as been removed. Also, while Mori originally expresses his theory in terms of familiarity, because animation doesn’t aim at producing a user friendly tool but an emotion inducing character, the value of the vertical axis has been changed from familiarity to emotional response





