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Abstract

The argument is given for the importance of developing personality-rich characters when designing modern interactive agents. Areas covered include definitions of character agents and how the essence of character works to assist an agent in its design. The theory is offered that personality should come before intelligence when designing an autonomous character. Attention is focused on the creation of physically embodied character agents that mix in entertainment techniques to accomplish their tasks. Some “tricks of the trade” as observed in previous works are given.
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Introduction

Characters that are rife with personality are all around us. Living in a media saturated society, we are presented with works that include well-developed characters, fictional and real, on a daily basis. Many of these characters have permeated the fabric of our culture, and are universally known throughout the world. Some of the most widely known have very identifying or unique characteristics that make them stand out amongst the others, along with well-developed personalities from which these characteristics spring forth. Such popular characters as Mickey Mouse, the Terminator, and Yoda are easily identifiable for their unique qualities and behavioral tendencies. It’s these traits that make characters interesting – shallow personalities leave little chance for compelling interactions. Though some are more reserved than others, the best characters exhibit multifaceted behaviors. They contain multiple traits and varied responses to any particular situation. They seem real. The flat character has little complexity – they have not been rounded out to a distinct and individual person.

By their very design purpose, interactive agents are meant to interact with others, whether human or other agents. This builds upon the qualifications for existence that characters of traditional media such as film or literature must uphold – simply being believable in their own context. Interactive agents must be believable in the context of active interaction - versus the passive interaction that traditional media is known for. Agents without a well-developed personality make for lackluster interaction. 

It’s not completely necessary to have the full range of interesting personality traits in all cases- some applications of interactive agents for more serious or mission critical decision augmentation systems could do without random personality quirks. Imagine if the agent-based augmented target acquisition system on a joint-strike fighter plane decided that it would be fun to fire a few missiles at the rest of the squadron! In this case the more eccentric qualities of character might be eliminated, but what if your plane talked back to you in the voice of the bombshell pinup painted on its nose? A more limited set of character traits could make even serious applications of agents more interesting. The spectrum of agent roles calls for different levels of character development. 

We’re getting a bit ahead of ourselves, however – let’s start at the root level and explore the meanings behind the two core words in this paper – character and agent.

Character

The word “character” has many meanings – its definition in the American Heritage Dictionary [1] lists 18! In the context of this paper, I’d like to define character as a very well developed personality – one with many unique and memorable qualities. Designing characters on the basis of this definition has long been the domain of traditional media: film, television, and literature. It has only recently been applied to the new field of autonomous agents. The process of character design as it relates to another new interactive media – video games - has been outlined in an article [2] on creating characters for games by Toby Gard, creator of Lara Croft. He lists some of the following categories to be considered when designing a character:

· Visual Design – physiological style and whether they’re clothed

· The Halo Effect – the tendency to treat beautiful characters better than ugly ones

· Costume Design – what the character is wearing

· Personality – distinctive traits of mind & behavior 

· Motion – the way the character moves and their body stance

· Awareness – making the character examine their environment increases believability

· Background Story- the character’s history & what they’ve been through to make them who they are today
These elements relate to design more from the outside-in. They do more to affect the character when autonomy is not necessarily a concern. Since most video games are puppeteered, this model fits. Of the traits listed, I consider background story to be the most important one. The history of our past molds us and defines our very being has we go through life; it alone can be used to extrapolate all other characteristics. Starting with a well-developed story makes it easy to create a well-developed character.

Espousing the same definition in a fashion closer to an inside-out methodology, the elements that go into the design of interactive synthetic characters have been outlined by Kline & Blumberg [3] as:
· Motivational drives: For a character to appear properly motivated it must continue to work towards satisfying its desires while gracefully handling unexpected situations.

· Emotions: Emotions bias action selection in much the same way as drives

· Perception: Fundamentally, a situated, embodied agent needs a way to “make sense” of the world in which it is situated.

· Action Selection: Regardless of the particular implementation, the fundamental

These elements of character could assist greatly when designing a character that thinks for itself. They relate to the way a character takes in information, processes it, and decides how to act – a more scientific method of modeling internal processes. Both models are extremely important. Their elements intertwine – a character should think and act in a way true to its form. While a wide juxtaposition between the two forms could make for an interesting situation - such as a cat trapped in a dog’s body – body switched characters make up a small percentage of those we’re likely to design. Keeping both facets of character goes a long way to ensure believability.

Agent

The term agent comes from more of a computer science background than a conventional literary one – it’s used most often in the scientific realm. There are a number of different definitions that have been written down over the years to describe different types of agents, but one in particular suits the context I’m trying to explore – The Woolridge & Jennings Agent Model. [4] They define an agent as:
"... a hardware or (more usually) software-based computer system that enjoys the following properties: 
· autonomy: agents operate without the direct intervention of humans or others, and have some kind of control over their actions and internal state; 

· social ability: agents interact with other agents (and possibly humans) via some kind of agent-communication language; 

· reactivity: agents perceive their environment, (which may be the physical world, a user via a graphical user interface, a collection of other agents, the INTERNET, or perhaps all of these combined), and respond in a timely fashion to changes that occur in it; 

· pro-activeness: agents do not simply act in response to their environment, they are able to exhibit goal-directed behaviour by taking the initiative." 
This definition parallels the second aspect of character – design of the thinking and communicative process from the inside out. Many software agents have no embodiment – character back-story has little influence over an agent that monitors financial markets or groups of agents that simulate ants. Any agent that interacts in an anthropomorphized fashion, however, can benefit from the first form of character, design from the outside in.

A Combination of the Two
The Oz Project at Carnegie Mellon University can be listed as a notable benchmark in research into interactive agent characters. Their work [5] meshes exactly with the idea that character should take priority. They outline the importance of character personality over traditional AI for interactivity in the following paragraphs: 

For believable agents, personality is king. A character may be smart or dumb, well adapted to its environment or poorly adapted. But regardless of how "smart" a character is at dealing with their environment, everything they do, they do in their own personal style.

The success of a believable agent is determined by audience perception. If the audience finds the agent believable, the agent is a success. AI tries to measure success objectively. How many problems could the program solve? How long did the robot run around before it got into trouble? How similar is the system’s solution to a human’s solution? Such audience independent evaluations of research don’t make sense for characters.

Believable agents stress specificity. Each character is crafted to create the personality the author has in mind. AI, like most sciences, tries to create general and universal knowledge. Even behavioral AI, while stressing the importance of an agent’s fit to its environment, seeks general principles by which to describe agent/environment interactions. But for characters, that type of general knowledge doesn’t make sense. To what general problem is Mickey Mouse, or Don Quixote, a solution?

Finally, believable agent research is about building characters. Characters are not reality, but rather an artistic abstraction of reality. Much AI research is motivated by realism. A classic AI researcher may claim that their program solves a problem they way human minds really solve the problem; a behavioral AI researcher may claim that their agent is a living creature, in that it captures the same environmenta/ agent interactions as an animal.

The focus of interactive character agents is on the character and the interaction – care should be taken during the design process that the tasks the character is asked to carry out do not break the illusion of the character’s personality. 

Limitations
Since the simulation of truly sentient intelligent characters on a level equal to ourselves has proven a difficult (if not impossible) task, concessions have to be made so an interaction with an artificial character does not go beyond the abilities of what we can create today. When designing the agent, we can design its mode of interaction, and include work done for other projects to enhance the capabilities of our creature. For example, natural language parsing and reasoning for language sets as large as the English language is not reasonable, but we can safely create a character that operates few dozen or hundred phrases. Chatbots have made great progress in language processing – they may be assimilated to process text or speech input for an embodied agent when combined with a speech to text module and a dictionary set we have defined. Speech recognition, similarly, has difficulty with the entire English language, but can function quite well in a controlled environment. Fully articulated embodied agents with a full range of fluid, swift motion may be limited to the domain of theme parks and research labs, but not all characters have to be able to get up and walk around the room on two legs. An embodied agent may not have perfect computer vision, which enables it to differentiate amongst people at a glance, but knowing that another person is in the room and where they are can be used to direct the gaze of the character.

Well-developed characters with rich back-story can mitigate the limitations of technology. The Interactive Animatronics Initiative at Carnegie Mellon’s Entertainment Technology Center created Doc Beardsley, an old, somewhat senile Austrian inventor. He didn’t have to get up from his chair, and limitations in speech recognition could be chalked up to senility or deafness. According to the IAI, “Doc has numerous vague, generic, and random replies to use when he doesn't have a good answer. These responses help keep the flow of the interaction intact while still remaining within his character.” [6] Rather than relying on computer vision, Doc used stereo microphones to determine positions of visitors along an axis, and look accordingly. Much like the suspension of disbelief allows one to truly believe they are in a fictional world when immersed in a theme park attraction or movie, successful use of a character whose technological shortcomings are irrelevant for their interaction allows one to forget that the character is fictional.

Conclusion
The creation of interactive agents can benefit greatly from rich character development. It makes for more enriching interaction, a more compelling user experience, and can simplify the difficulties caused by technology limitations. Applying these techniques not only facilitates agent operation, but also makes the design process more fun and interesting!
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