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Abstract. In this paper we presented the rules and algorithms we use to 
automatically generate non-verbal behavior like gestures and gaze for two 
embodied virtual agents. They allow us to transform a dialogue in text format 
into an agent behavior script enriched by eye gaze and conversational gesture 
behavior.  The agents’ gaze behavior is informed by theories of human face-to-
face gaze behavior. Gestures are generated based on the analysis of linguistic 
and contextual information of the input text. Since all behaviors are generated 
automatically, our system offers content creators a convenient method to 
compose multimodal presentations, a task that would otherwise be very 
cumbersome and time consuming.  

1   Introduction and Motivation 

Combining synthetic speech and human-like conversational behavior like gaze and 
gestures for virtual characters is a challenging and tedious task for human animators. 
As virtual characters are used in an increasing number of applications, such as 
computer games, online chats or virtual worlds like Second Life, the need for 
automatic behavior generation becomes more pressing. Thus, there have been some 
attempts to generate non-verbal behavior for embodied agents automatically by some 
researchers ([3],[4]). A drawback of most current systems and tools, however, is that 
they consider only one agent, a salient feature of our system is that we generate the 
behavior not only for the speaker agent, but also for the listener agent, who might use 
backchannel behavior in response to the speaker agent. A previous version of this 
system has been presented in [1] in this paper we focus mainly on novel the rules that 
are used to plan and generate the behavior and are were refined after conducting a 
study which was described in [2]. 

2   Behavior Generation 

Behavior generation in our system operates on the utterance level, for which rules are 
defined. The input we use thus consists of a text line spoken by one of our two agents. 
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Based on contextual and linguistic information of the text, the behavior for the 
speaking and the listening agent is suggested. (For further information on the input, 
see [1]). Three levels of rules are applied. The first set of rules traverses a tree like 
structure and suggests certain behavior based on the nodes in the tree. In the next 
level, we identify words and phrases that might be connected to a specific gesture, 
using WordNet. In the third level we iterate and recheck the suggested gestures and 
gaze patterns and align them to each other. One advantage of this approach is that the 
rule sets can be easily extended, and other non-verbal and verbal behavior could be 
included easily, such as emotion expression and verbal back channeling. 

 

Fig. 1. Different Generation Rules   

After this iteration, which is the last step of our behavior module, the generated 
behavior trees are forwarded to our output module that actually produces the final 
script in form of an MPML3D File ([5]). that can be displayed on the local computer 
or  in the Virtual World of Second Life  
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