The Role Of Body Language In Expressing Emotions In Animation
Introduction
Emotions play an integral role in our daily lives and in how we communicate. The physical expression of emotion affects our social interaction and outcomes. For successful communication words are fundamental, however they may not be as essential a factor as you might at first believe. The fact that we express ourselves using two separate languages, verbal and body language, was recognised by Argyle and Trower (1979) [1]. Tone of voice and words are processed and identified by the most active part of our brain but subconsciously we are also observing how people move. Researchers have even suggested that body language could account for up to 93 percent of human communication [2]. This includes facial expressions, body postures and gestures, as well as other body motions, that can convey large volumes of information to an audience. Subtle facial expression and posture changes, and even what someone is doing with their hands, are body cues that are crucial in conveying and identifying emotion.
As this is something that is done subconsciously, we are often not aware that we are observing how people move and how this conveys that information that is part of the conversation. However recognizing and interpreting emotions is instinctive knowledge for most people. If someone was asked to demonstrate the body language of an angered person, many would cross their arms, tilting their chin forward whilst furrowing their brow. Likewise, if someone had to demonstrate the body language of someone who is scared, most would cower and lift their arms up in a defensive manner. Understanding these basic gestures and motions are a fundamental necessity for animators. However simply replicating human movement perfectly is not enough and will often result in animations that appear lifeless and lack character. Unique body language that is developed through the emotions, personality and motivations of the character must be considered and implemented into animation. Observing and studying body language has great value for animator as their knowledge will often result in more believable and authentic animations and characters.
Throughout this dissertation the importance of body language, in particular body motions and gestures compared to facial expressions, in conveying emotions and how it is used in animations will be explored and examined. How the audience interprets these motions will also be explored. Studying body language is vital for an animator to produce animations that are more believable and realistic. Without body language character would interact with their environment or talk without personality or emotions and would very quickly become dull and boring. By incorporating body language and using it as a tool in animating characters that are not human or who are just visually blank are able to express what they think and feel to the audience.    
Emotional Recognition
Animations and the characters in them can only be as believable and lifelike as the animator can make them. An animator must possess an understanding of what they intend to create. If not, then it is likely that the end result will not be as they had intended it. Therefore, animators must understand emotions and how they are expressed and recognised. Body language is generally separated into three aspects, 
Recognizing and interpreting emotions is an ability that most humans have. According to studies such as Nelson and de Haan,1997, children are capable of identifying and responding to emotional facial expressions from the ages of 7 months and upwards. People obtain emotional information through emotional cues such as body motions and gestures as well as facial expressions. Studies of emotions and their physical expressions are frequent and can even be found in “The Expression of the Emotions in Man and Animals” Darwin’s seminal book [3].  Darwin first proposed various principles that provided detailed descriptions of body language and posture and their relationship with human and animal emotions. His focus on body language and posture explained the importance of body language, specifically body movement and facial expressions, and its part in expressing emotion.
One of the most significant and notable strives to outline and characterise facial movements was developed by Carl-Herman Hjortsjö in the 1960s and was named the Facial Action Coding System (FACS). This was then updated and developed by Ekman and Friesen in 1978. FACS recognised and defined 46 basic facial Action Units (AUs) that represented basic facial muscles’ movements, such as winking, talking and raising brows. Frequently this has been utilised in tracking facial movements, demonstrating the importance in facial expressions in conveying emotions.  
Although recognising and understanding body language is important, it is also crucial that other cues such as context are taken into consideration. Signals as a group must be looked at and taken into consideration instead of focusing on just a single action. The “three rules for accurate reading” was established by Pease and Pease in 2004 [4]. They suggested that in order to obtain the correct interpretation the audience must “read the gestures in clusters”. In order to check that that the verbal language matches with that of the body language, the gestures must be read within the context in which they occur. Considerations such as this are relevant and utilised frequently in animation to ensure that the audience receive the correct interpretation of the character’s body language.
Psychologist Argyle (1996) [5] also emphasized the importance of context, as well as Alberts (1997) [6] who stated that “context gives meaning to physical behaviour”. He went on to add that “what is done, how it is done, and in what context it is done” determines “the meaning of a movement”.  All of these considerations are important and relevant to animation as the context is considered vital in ensuring that the audience has the correct interpretation of a character’s body language. Thomas and Johnston (1995) [7] emphasised how  “If in animation we are trying to show that a character is sad, we droop the shoulders, slump the body, drop the head, add a long face, and drag the feet” however this posture could also be misinterpreted as that “the character is tired, or discouraged or even listless”. This shows how important context is and how it must be taken into consideration when creating and animating the characters’ body language. The context will affect the characters’ behaviour and will also determine how the audience will interpret he characters’ expressions and emotions. An animator must understand what occurred in previous scenes and the characters’ intentions in order for them to be able to generate the correct expressions. The importance and significance of context was further emphasised by Beiman (2010) [8], suggesting that “the character’s mental state, a relationship between two characters, or the interaction of a character and an object” creates expressive body language and motions. This suggests that body language is important however animators must take into consideration such as context in order to develop a bod language that is appropriate and suits their characters.
Body Language
Although body language and expressions are crucial in expressing and interpreting emotions most research has focused mainly of facial expressions and tone of voice. Despite this, many authors (Hooks 2011 [9], Morris 2002 [10]) suggest that the majority of non-verbal communication is not conveyed through the face but is instead expressed through the body. This was further reinforced by the Disney animators Thomas and Johnston (1995) (p.144) [7] who emphasised the importance of conveying expression and emotions “throughout the whole body as well as the face”. They went on to conclude that if this is “limited only to the face” then the emotions expressed will not be as effective as they could be and will be “weakened greatly”. They added that “if the body or shoulder attitude is in any way contradictory” then the expressions will be “completely nullified”. This highlights the importance in utilising body expressions and motions instead of relying on facial expressions to convey emotions and feelings. Laban also emphasised the importance of using the entire body stating that every part of the body and its actions must be understood in relation to the whole which should always be affected, either by participating harmoniously or by deliberately counteracting or by pausing” (Laban and Ullmann 2011, p. 34) [11]. 
To effectively convey emotions often the facial expressions of the character will turn into a secondary action and instead the motion of the character’s body will convey the main feelings. When someone is feeling happy, they will not just show it through their facial expressions but also through their body posture and motions. When happy a person will generally hold a more upright posture, straightening their backs and exhibiting a more open body language compared to someone who is feeling sad. When sad or unhappy a person will often have a curved back, exhibiting a closed body posture. It is crucial for an animator to study and understand these aspects of a character’s body language in order to produce a more believable animation that the audience can emotionally connect to. Generally, more focus will also be paid to the body when animating intense emotions. When an animator wants to express an intense emotion such as fear or terror then more attention will be paid to the character’s body and its posing, than the character’s facial expressions. 
Animators are often cautioned not to allow the character to remain still at any time. In the character’s body something must always be in motion. This could be the movement of the eyelids or the chests in order to simulate breathing. Without movement the character will not look as though they are alive. Although these subtle touches are important, they are not enough to convey emotions and feelings. The entire body must be used in order to create body language that will convey the necessary information. Every gesture and expressions animated must have a specific purpose. 
This was reiterated by Stanislavski (2008) [12] stating that “movements must always have a purpose and be connected with the content” of the role of the character. This suggests that in order for an animation to be considered successful and to evoke an emotional response from the audience the entire body and its motions must be taken into consideration. Often animators tend to focus on animating gestures or facial expressions without taking the whole body into consideration when posing it. This shows that an animator can not merely rely on facial expressions to convey emotions and information that the audience need in order to better understand the character and its story. 
Body posture can also supply the audience with information that sometimes cannot be conveyed through facial expression and dialogue or voice-overs. It is often easier concealing deception or dishonesty through facial expressions than through body posture which is less easily controlled. Often when someone is lying, they will move their body inwards, making themselves feel and seem physically smaller and less noticeable. A lot of people will fidget and sometimes try to hide of obscure the view of their hands subconsciously in order to hide their fingers that are fidgeting. People can also subconsciously show that they are lying through their facial expressions, however these facial expressions are often subtler and more difficult to spot compared to the signs displayed by a person’s body posture or movement. This demonstrates the importance of body posture and movement in showing subtle aspects of a person’s emotions and motivations. Animators would benefit from studying these subtle motions that could result in more complexed characters and emotions similar to that of real people. In animation this is crucial in ensuring that the animation is both believable and genuine, providing a way for the audience to better connect to and understand the character and its emotions. 
In Disney’s animated film Snow White and the Seven Dwarfs (1937) much effort and time was spent studying the human form. Animators attended classes and initially studied human anatomy and movement. These classes later contained action analysis and animal anatomy. Live actors were then brought in to the studio to perform the character’s actions and motions. Later live animals were also brought in so that they could be studied in detail by the animators. These sequences were filmed and then traced. In the final animation sequences the proportions were altered but the in-depth study of body expressions and movement resulted in fluent animation. This shows how important body language was considered to be for the animators as they studied it in detail to try and fully understand it. Due to this the animation fully resonated with the audience and captured the emotions portrayed by the live actors. The animators expressed the personality of the character through their posture and behaviour. This is most notable in the seven dwarfs, where each one has a distinct personality and is often animated and posed in a way that expresses the traits associated with their personality. For example, the character Sleepy is often seen slouched and with one eye that is more squashed then the other in order to show his perpetual weariness. However, the character Grumpy is often seen with his arms crossed against his chest and a furrowed brow to express his aggravation. All of the dwarfs had similar height and appearance however they could be easily identified and distinguished from each other whenever they were on all of similar the screen as their emotions and personalities were exhibited through their consistent posing and body language. This shows the impact that body language can have on both the character and the story. By understanding how the character could physically express their emotions through observing actors and human movement, the animators were able to produce animations that were unique to each character. 
12 Principles of Animation
In 1981 Disney introduced the Twelve Basic Principles of Animation. This was guide intended for animators in order to aid them in producing characters and animations that adhered to the basic laws of physics. However, it was important that they retained emotional timing and character appeal. Applying these techniques to animations would insure that they were believable whilst being sophisticated. Squash and stretch are important factors that must be taken into consideration when animating the body language and motions of a character. The movement of an object identifies the rigidity of that object. When in motion the shape of the object can be distorted in order to show flexibility and life in the animation. Without applying the techniques of squash and stretch to an animation then the motions are often too rigid or stiff. Using techniques such as this allows an animator to convey emotions such as happiness or pain without the use of dialogue and voice-overs. For example, if a person is feeling happy and smiling then the corners of their mouth will be pushed upwards into their cheeks. This will result in it being pushed into their eyes forcing them to squint slightly. However, when that person is shocked their mouth will open resulting in the cheeks being stretched downwards. They will also open their eyes widely which will push up their eyebrows. The forehead will be squashed, developing wrinkles.  
Exaggeration is another principle that animators will often use to highlight extreme emotions. Animators will remove the movements of smaller muscles and expressions that often real people would exhibit. This principle can be used to show the personality of the character to the audience more distinctly whilst escalating the drama and emotion of the scene or story. However, the excessive use of this principle can result in the motion and animation seeming unauthentic and unbelievable to the audience. An element must be recognisable and seem realistic to some extent for the audience to fully engage with the animation. Walt Disney (1935) [7] acknowledged this, suggesting that an animator should take into consideration how the character’s emotions would be received. He questioned if “when someone is lifting a heavy weight”, if you would be able to feel “that his face is going to turn purple” and “that his eyes are going to bulge out of their sockets”. Disney showed that it was important for the audience to be able to feel the character’s struggle. Again, this shows the importance of body language and its impact on both the overall animation and how the audience will conceive it. Combining natural and exaggerated components ensures that the emotions are produces and received are more believable and entertaining. 
A principle that is crucial in expressing a character’s emotions in an animation is Posing. This principle was derived from theatre. Actors and performers would often exaggerate their body motions and posing to express their characters’ emotions and motivations clearly to the audience that was far away from the stage. The director of many classic Disney films, Ham Luske (cited by Larson 1983 [13]), said that “Your animation is only as good as your poses. You can have good timing, good overlapping, good follow through – but, if your poses are not strong and to the point (telling the story) you do not have good animation.” The posing of the characters is a visual representation of a feeling or emotion and is used to support that feeling or emotion. The posture of the character is important in telling a story and communicating with the audience.
John Lasseter [14] pointed out that an animator is “someone who breathes life into a character” instead of merely moving “an object from point A to point B”. Giving life to a character and making them seem believable and authentic is the essence of animation. In order to succeed in this, many factors, such as the character’s emotions, motivations and personality, must be taken into consideration by the animator. This will allow the animator to create realistic character expressions through their postures and gestures. An action would not be performed by a character in the exact identical way in two different states of emotion. Furthermore, different characters would not carry out the same action in the same manner. Body language is important in conveying the personality, motivations and emotions of the character whilst also ensuring that each character is unique and singular. Disney used Charlie Chaplin often as a reference, influenced by his body posing and gestures as well as other actors from the same time. Walt Disney used this body language as inspiration when designing and animating different characters. 
Thomas and Johnston (1995) [7] stated “A picture can be made to express an emotion to perfection.” However only that one emotion will be shown, and it can be difficult to express the intent and motivations of the character. Without this the characters will feel very one-dimensional, lacking depth and realism. According to them “animators can make the character change expression, they can show a thought process.”, ensuring that “the character is alive”. This reiterates the importance of body language, both the body and the face, in expressing the emotions of the character and allowing it to resonate throughout the bodies of the characters. This prevents the animations and the movements of the characters becoming rigid and lifeless. The objectives and motivations of a character must be understood by the animator as this determines the action of the character. It is important that they possess this understanding and knowledge in order for them to be able to produce an animation that is fully believable.
Emotions being conveyed by body motions and gestures was also explore in the film Inside Out (2015). In this film the main characters are representation of emotions and fully embody these emotions. Throughout the film the main characters posture and motions convey the emotions they are embodying whilst also showing their personalities. For example, the character Sadness will move around slowly, often with her back hunched, keeping her head faced down where as the character Fear is very quick, using short and rapid steps whilst often keeping his arms in a defensive position. However, the character Joy moves around with a bounce and is very energetic, using wide gestures with her hands and arms. Their emotional states are also defined by the timing and pacing of their movements. These elements of their body language that was taken into consideration by the animators showcase the character’ personalities and ensure that they consistently embody and express the emotions they are representing. To be able construct characters that are expressive it is important to study the body language of people and how they react to different situations and in different sates of mind.
When body language is used effectively then it can convey and evoke emotions that verbal communication cannot. The film WALL-E (2008) demonstrates this thoroughly. The main character WALL-E a trash composing robot cannot speak English and relies mostly on his body language and facial expressions to communicate. The film incorporates subtle touches to his body posture such as a slight droop of his eyebrows to evoke sadness or widening his eyes when he meets his true love. These important micro-expressions and human characteristics are recognisable by the audience and ensures that they can connect and empathise with the character. Although the main characters were not humans it remained vital for the animators to observe the movement of the human body and its expression as the audience would be able to recognise and connect with the human traits and attributes subtly incorporated into the character’s body movement and expression. The simplistic and limited designs of the characters also meant that the animators had to rely on posing and body language in order to express emotion effectively. By taking objects that were not usually associated with human characteristics they developed the personalities of the characters and added humanlike characteristics through animating their body language and expression. This film also shows that nonverbal forms of communication are just as, if not more so, important as verbal communication. Disney used universal actions to express emotions to ensure that all of the audience would be to interpret and understand WALL-E’s actions. The animators watched and studied Keaton and Charlie Chaplin films in order to fully understand how emotion could be convey non-verbally. This further shows how much importance they place on body language and movement in order to convey the right emotions to the audience. 
Professional animator and instructor Kelly (2013) [16] also established that the first thing the audience will see when watching an animation are the whole bodies of the characters, essentially their body language and expressions. This is due to people tending to notice and look at shapes first. Details such as the face or expressions of the character are only discerned once they receive a close up shot of the character or are given more time to properly examine and analyse it. This means that if a character has a god and effective facial expression, but the body is rigid and lacking expressions then the audience will most likely detect the poor expression first. This demonstrates the importance of well crafted and executed body posture and how it can have a larger and faster impact on the audience then that of a character’s facial expressions. Producing good body posture is crucial for character animation as it is vital that the character expresses the right emotions to the audience.
Facial Expressions
Although emotions can be conveyed through different forms of body language, the most extensively studied has been facial expressions. Facial expressions are one of the most universal forms of body language. Throughout the world and different cultures, the expressions utilised to express happiness, fear, anger and sadness are similar and/or identical. As facial expressions are a part of our evolutionary history and are an ability that is biologically innate, most people are able to recognise and interpret them. However facial expressions can be difficult for everyone to interpret correctly as not all facial expressions correspond necessarily to an emotion. For example, someone raising their eyebrows could suggest that they are surprised but they could also be using it to punctuate a conversation and signal general emphasis. All movements have to be included and executed well in order to produce a more effective facial animation. Due to this the importance of facial expressions in animations is significant as the audience should be able to recognise all of the character’s emotions from their facial expressions. If they cannot recognise the expressions, then they will not connect emotionally with the character and the animation will seem unrealistic and unbelievable. 
However, the techniques used by animators have progressed so much that characters are now becoming very visually realistic. As a result, many animators encounter the issue of the “uncanny valley”. The concept of the uncanny valley proposes that characters which very closely resemble, but not exactly, real human beings evokes uncanny, or feelings of eeriness and revulsion in viewers. This prevents the audience from connecting or empathising with the character. The films The Polar Express (2004) and Beowulf (2007) used facial motion capture, a process which digitally captures an actor’s live performance using computerized cameras and sensors and is then utilised as a model for creating CGI characters The gaol for the Polar Express was to capture every distinct movement and all of the subtleties in the actors’ expressions in order to produce more life like characters that the audience could empathise with. Due to the uncanny valley the audience could not empathise with the characters. The desired emotions and feelings could not be conveyed to the film due to the pausing in the characters’ motions and the dull and listless expression in their eyes. 
The theory proposes that discrepancies become more evident when an entity resembles a human. As a result, small deviations from the human form are easily discernible. The film The Incredibles (2004) used a similar CGI approach as The Polar Express, however without the use of motion capture. This resulted in characters that did resemble humans but still retained slightly exaggerated features. The animators simulated human movement convincingly but in order to avoid the uncanny valley they incorporated elements of caricature and the principles of animation. The aim for the character’s faces was to make them seem alive without making it look highly realistic. For each bone movement, squash and stretch was added, ensuring that the movements of the characters remained flexible and fluid. All of the digital sculptors and the rigging team received and studied the classic medical school book, Gray’s Anatomy in order to better understanding the how the body and face moves when performing specific actions. They also studied live action footage of people moving around. Their attention to detail meant that all movements were believable whilst still retaining appeal. The expressions produced from this were able to be identified by the audience successfully, highlighting the importance of facial movements that adhere to the principles of animation.
Tinwell (2015) [17] suggested that animated faces with odd facial expressions triggered uncertainty of how we are perceived by others and that humans tend to identify similarities in other humans. Doing this provides a smoother interaction and communication. In copying and responding to others’ facial expressions and movements, a better understanding of their emotional state is established as well as a better understanding of identity. As a result, when faced with an animated character that greatly resembles a human in appearance without our facial expressions the audience cannot understand their emotional state. The absence of facial expressions and non-verbal communication evokes uneasiness in the audience. This shows that facial expressions play a large role in expressing emotion to the audience and providing them with a way to empathise with the character. For animated characters that have a highly visually realistic appearance the audience expects realistic behaviour and body language as we spend our time around other humans and so we are aware whenever something is not right. 
Conclusion
In animations the emotions conveyed play a vital part in making animations believable and realistic. The question examined in this dissertation was on the importance of body language in conveying emotions in animations. How this is utilised in animations and how the audience receives and interprets it was also explored throughout this dissertation. The majority of emotional expressions are made up of body language, so it is essential for an animator to study and understand it in order to depict it effectively in their animations. Body language plays an essential role in making characters seem real and without it the audience would struggle to relate to the characters. 
The importance of body language in animation is as significant as its importance in daily life. All forms of body language play a large role in communications. Classical animators and actors were often described as “experts” in understanding and expressing emotions through body language. Thomas and Johnston empathized the close relationship between acting and emotions in animation. They highlighted how acting can lead to understanding more about body language and expression. Silent films like the ones starring Charlie Chaplin and even modern films such as WALL-E demonstrate how characters without verbal communication can still relate and connect with the audience, conveying their emotions and intent through their body language and animation instead of relying on dialogue.
In conclusion, a thorough understanding of emotional body language and expression is vital for animators to be able to produce characters with expressive posture and behaviour. In order to fully represent the expression of a character in each pose and to ensure that that the audience successfully interprets the motions animators must also study and understand how an audience recognises and interprets the body motion of the character. The success of animations is generally dependant on how well the audience can identify and empathise with the characters and their emotions in the film. Emotions are not only limited to the face and facial muscles. Therefore, it is essential for animator to understand body language and stimulate it in their animations.
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