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Executive Summary

This document summarizes the work done at DFKI within the extension period October 15 2001 to January 14 2002. It refers to the document "Application and Workplan for a no-cost extension of the i3 ESE Project PUPPET No. EP 29335" that was sent to the project officer on October 10 2001. 

Work Part Summaries for Project Extension

Task 2: Enriching avatar-agent interaction and animations

Contributors: DFKI, IDAU, Animator, LIA/CVMT

Description:

The prototype allows the child to take part in the play by choosing a character as an avatar and control its behaviour in relation to the other characters. The recent evaluations suggest that an increased repertoire of basic reactions of the autonomous characters in response to the avatar controlled directly by the child is of major importance to capture and maintain the engagement of the child. 

In response to the requirements derived from task 1, this task will identify, model, and implement a diverse set of further strategies for the autonomous characters. The task also comprises the creation of corresponding new animations as well as improvements to some of the current animations to further facilitate the child’s interpretation of the agent’s behaviours and motives.

Deliverables: 

DT2 Set of new implemented behaviours with animations

To improve and enrich the avatar-agent interaction, we implemented the following new behaviors for the three characters (farmer, cow, and sheep) in our improvisational scenario.

Task 2.1: New default behavior for sheep:

If the sheep is not selected as avatar, it will be in default mode performing its idle time behavior (if farmer or cow are sensed, the sheep will face one of the agents and make a sound; if none of the agents is sensed, the sheep will look around for farmer and cow and make another sound).

The agents will react towards the sheep as if the user had pressed the "avatar sound" icon on the Concept keyboard, i.e. they will face the sheep and show the less intense reaction towards the avatar (if the sheep is less than 3 bodylengths away).

Task 2.2: Prolonged, direct interaction:

If the child initiates an action via the Concept keyboard, the sheep avatar will make a sound or sound plus animation depending on its current mood (negative, positive, or neutral). If the avatar addresses an agent (inside focus area
), the agent will respond and engage in an interaction, which lasts as long as the child keeps making the avatar produce sound plus animation. The agent will not break interaction (e.g. keep following or avoiding the avatar) until the avatar has been inactive for some time (5 seconds), turns away, or changes mood.

These prolonged interactions have a designed dramaturgical development. We have implemented them for the cow and the farmer with the sheep in neutral, positive, and negative mood according to abstract specifications we got form IDAU. 

Assume, for example, that the avatar in negative mood addresses the cow. If the child keeps doing this to the cow more frequently than every 5 seconds, the cow will go through the following action levels:

	Level
	Agent Reaction

	1
	angry face, angry sound, back away from avatar

	2
	scrape hoof, angry sound, move closer (mock attack)

	3
	turn around and run away from avatar (flee), angry sound

	>=4
	repeat 3 until avatar stops, turns away or changes mood


During this little intermezzo the cow will go from whatever status/attitude it currently has to L- (low status because it has been intimidated and is fleeing).

During the prolonged interaction with an agent the reaction to the avatar lasts at least 5 seconds. Within this interval the user can press the avatar action button "animation + sound" to get to the next action level. If the "sound" button is pressed the agent will stay within the same action level repeating the last behavior.

Task 2.3: Impact on improvisational scenario:

The child can now influence the improvisational scenario via its avatar by interfering with the agents' projects or by changing their status and attitude during the prolonged, direct interaction.

Failure mode for cow:

If the child has lured/herded the cow close to the pen (less than 1.5 bodylengths from object "hay22" which serves as the cow's homebase), the cow will recognize this and enter a normal failure mode (as when farmer achieves this). In this case the cow goes into L+ as normal for failure (or L- if this was the 2nd, 3rd, etc. failure in a row). In failure mode the cow will move close to the hay bale and make a sad sound (cowlonging.wav). If the farmer observes this, he will abandon his project and go directly to success mode (changing status and attitude to H+) making his happy dance.

Project mode for cow:

If the user starts a prolonged interaction with the farmer (independent of the avatar mood), i.e. distracting the farmer from his project, the cow will recognize this and try to pursue its own project by moving towards the gramophone or the bookshelf.

Prolonged interaction:

If an agent is addressed by the avatar in positive or negative mood, it will change its attitute to '+' or '-' respectively. If the child keeps doing this, the cow will eventually change its status to H+ (being encouraged) or to L- (being intimidated) as descibed in the previous section.

Task 2.4: New rules for improvisational cycles:

Our improvisational scenario is divided into two improvisational cycles. In impro cycle #1 the farmer will eventually succeed in bringing the cow back to the shed (raising his status, cow dropping status) and in impro cycle #2 the cow will finally reach the gramophone or the bookshelf (in high status!) to dance to the music or to recite some poems. Transitions between these two cycles occur, when one of the agents enters success mode. If the cow succeeds, we are in cycle #1 and if the farmer succeeds (e.g. because the cow has been lured/herded back into the shed by the avatar), we are in cycle #2.

Up to now the status and attitude of each agent was computed by a set of rules for each improvisational cycle, e.g. in cycle #1: if cow in H- has been threatened once by farmer in H- (with big club), it will lower its status if threatened a second time:

CYCLE #1 RULE_2: 
IF (cow H- AND farmer H- AND encounter >= 1)
THEN change status of cow to L- 

These rules however did not cover all possible combinations of status and attitude (e.g. both agents in L+ or both agents in H+). We therefore had to come up with additional rules to avoid a stand-off, e.g. if both agents have low status and positive attitude, either farmer or cow will raise status. Which agent depends in this case on the improvisational cycle (farmer in cycle #1 and cow in cycle #2).

Task 3: Improvement of child's editing facilities

Contributors: COGS, DFKI, LIA/CVMT

Description:

The possibilities for the child to further influence and edit the “start-up” conditions as well as various actions and conditions during a play session has clearly shown its importance, and the system is prepared for improvement of such facilities. The child can be allowed to set different character and scenario properties at start-up and during a session using the concept keyboard. This will include facilities to further edit actions like sound recordings and additional requirements in view of task 1. This task then aims at:

(a) Extending the options for the child and provided by the concept key board

(b) Putting the associated changes in effect in the virtual environment control and behaviour planning machinery. 

Deliverables:
DT3: Specification and implementation of enriched concept keyboard functionality

Task 3.1: New commands for concept keyboard

Within the Puppet system we use a Concept
 overlay keyboard to select the viewpoint and mood of the avatar and to initiate an avatar action. The avatar itself can be moved around with the three-button mouse as usual. If the child presses some area (e.g. the “change avatar mood” field) on the overlay, a command string is send to the PC using an infrared transmitter. It was the task of DFKI to process the incoming messages and to forward them to the agents in the 3D virtual world.

On top of the old viewpoint modes, we implemented the new ones for the zoom in and zoom out functions and additional objective views.

Task 3.2: Use of agent sounds for sound recording and post production

An important feature of the Puppet system is the sound recording facility. Within the extension period a post production tool was added by LIA/CVMT. The basic idea is that the child is taken though the sound recording phase as known from the WP 3 version of the system and this time a snapshot from the screen is dumped automatically whenever a sound is recorded. After the end of the recording session the result will be snapshots from salient points in the scenario accompanied by the sounds recorded by the child. This material can be thought of as a story board with sounds attached. The post production tool will allow the child to browse through this story board, see the snapshots, hear the recorded sounds, and possibly change them.

The sound recording works as follows. Whenever an agent tries to use a sound that has not yet been recorded by the child or that is not provided by the system as a default setting, the characters freeze in the middle of their interaction and the sound recording facility appears on the screen. The adult helper can now move the camera around to provide the child with a good view on the characters on the screen. It is crucial that the frozen scene provides as many cues as possible to the child in terms of agents position, animation (farmer frozen with big club raised above his head), etc. so that the child can read the situation and record an appropriate sound for the character.

Working closely with COGS we checked the use of sounds in the agents behaviour repertoire and removed redundant sounds, inserted new ones, rearranged old ones to avoid ambiguities etc. We made a complete list of sounds currently used by farmer and cow within our improvisational scenario and specified for each sound in which context it is used by the agent. This document was distributed to all partners.

� "Inside focus area" means that the avatar is looking at the agent from a close distance. The focus area currently defined has a focus angle of 30 degrees and a focus range of 1.5 body lengths (of the sheep avatar). An agent inside the focus area shows a more intense reaction towards the avatar as an agent outside the focus area.


� You can find further details under the following URL: http://www.conceptkey.co.uk/
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