Generating a Dynamic Gaming Environment Using OMCS
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ABSTRACT

This paper describes a novel application of the OpenMind Common Sense database. The authors developed an interactive scavenger hunt where players are able to navigate a dynamically generated environment.  The map of the world is generated from the OpenMind database and the images of the locations are obtained from the World Wide Web.  In addition to acting as a proof-of-concept, the Java application, called OMAdventure, enables users to build on the world and add additional knowledge to the OpenMind database.  Future work will attempt to utilize other properties of the OpenMind database to create a more rich and interactive environment.
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INTRODUCTION

The OpenMind database is a vast source of manually inputted, common sense knowledge. It is anticipated that this type of information could be incorporated into software where common sense reasoning would be useful, such as intelligent agents in interactive applications. OMAdventure (OMA), however, tries to utilize the knowledgebase for an entirely different purpose: storytelling.  Often the goal of a videogame designer is to immerse the player into a rich environment in which he can explore.  However, this world, no matter how complex, is limited by the creativity and effort of its designers.   Most games unavoidably have limits or points of redundancy.  One attempt to break this trend is found in games that use artificial intelligence to allow its characters to act in new and unpredictable ways.  Additionally, online gaming allows participants on the Internet to build on top of the initial world and essentially act as co-authors of the game.  OMAdventure also attempts to tap into a collective knowledge source. Instead of relying on online participants, OMAdventure uses pre-entered knowledge in the OpenMind database.  By traversing OpenMind’s “brain”, OMAdventure is able to dynamically create a rich environment that is both unique and coherent. 

THE INTERFACE

The game consists of four distinct areas: the text window, the navigation window, the children window, and the magic window. Figure 1 shows a screenshot at the beginning of the game.  The start location of the game was arbitrarily chosen to be a town.  At the beginning of the game, a goal item is displayed on the screen.  The object of the game is to find the goal item somewhere in the world.
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Figure 1. Screenshot of OMAdventure; a) Text Window; b) Magic Window; c) Children Window; d) Navigation Window
Text Window

The text window displays all the messages in the game including where the player is currently located and messages related to the Magic feature.

Navigation Window

The most obvious feature in the navigation window is the large image of the current location.  The name of the location is displayed at the top of the window.  Directional arrows with the names of their corresponding locations are located on all four sides of the current location image. A link to the current location’s parent can be found above the image.  Clicking on any of the arrows or parent link will bring the user to the desired location.

Children Window

This window displays thumbnail images of all of the objects/locations within the current location.  Clicking on an image will bring the user to the corresponding location.  This area is also used to answer multiple-choice questions for the Magic feature. 

Magic Window

The Magic feature enables players to add objects/locations to the current location or transport to a new location.  If the player decides to add an object, s/he is asked whether the object is always, often, sometimes, or never found in the current room.  This information is then added to OMA’s Supplemental Knowledge Database (SKDB).  The object/location is also added to the current location’s children and properly displayed in the children window. If the player decides to transport to a new location, s/he is asked whether the new location is far from, close to, attached to, or inside of the current location.  The new information is added to the SKDB and player is transported to the designated location.  Naturally, the player cannot add or transport directly to the goal item.
THE ARCHITECTURE

World Navigation

When a player moves to a new location, OMA first determines the location’s parent.  If this does not exist, a new, randomly selected parent is chosen from a list of possible parents.  OMA then generates neighbors for the location.  Each location has a North, South, East, and West neighbor.   Each neighboring location is randomly selected from the parent location’s children.  The world does not use a grid to map locations.  Therefore if, for example, the player travels north, east, south, and then west, s/he will not necessarily return to the original location. However, relative locations are stored so if a player travels north and then south, s/he will return to the initial location.  After parent and adjacent locations have been established, OMA generates a list of children locations/objects.

OpenMind Database

Most of the information used to generate the world comes from the OpenMind database.  A semantic network of the knowledge in OpenMind has been created.1 In order to calculate a location’s parent, OMA queries for the hasLocation property of the backward nodes of the location.  OMA uses the hasLocation property of the forward nodes to determine a location’s children.

Supplemental Knowledge Database (SKDB)

When a player chooses to use magic to add an object to the world or transport to a new location, s/he is required to answer a question regarding the connection between the object/location and the current location.  This answer is used to create a sentence that is added to the SKDB.  Information in the SKDB is utilized in two ways.  Firstly, after OMA queries the OpenMind database, it then queries the SKDB to find additional knowledge.  For example, if a player had at one time said, “a fork is always found in a kitchen”, a fork will be added to the list of possible objects found in the kitchen.  Suppose a player had said,  “a dinosaur is never found in a kitchen”.  If the OpenMind database has a piece of knowledge that says a dinosaur is in a kitchen, the SKDB will override the OpenMind database and remove the entry when adding items to the room. This allows players to mold the world as s/he plays the game.

The SKDB also can be used to improve the OpenMind database.  Since the knowledge is stored in a text file in plain English, the data can easily be added to the OpenMind database.  Therefore, as a player uses magic in a game, new knowledge about the world is added to OpenMind. This allows OMA to not only be a useful storytelling device, but a means of entering common sense into OpenMind as well.

Images

One very noticeable feature of OMA is the dynamic retrieval of highly relevant images.  To accomplish this task, the title of each location is queried in the Altavista Image Search2. OMA retrieves the first image displayed on the search results page.
FUTURE WORK

There are many areas in which improvements can be made to OMA.  

Data Filtering

OpenMind is a largely unfiltered source of information.  It would be useful if there were some way to remove unwanted information.  A first attempt at this was to remove all objects/locations that were not nouns.  The locations were queried in WordNetr3 to determine if they were nouns.  Unfortunately, this approach was not as useful as hoped since WordNet’s vocabulary is not as extensive as OpenMind.  Many compound phrases such as “baseball hat” cannot be found in WordNet.  Also some of OpenMind’s data is misspelled and would require some method of prefiltering.

Additional Data Sources

Although OMA does pretty well as is, it would be advantageous to build the world from more sources of knowledge.  One approach would be to use the Hypernym, Hyponym, and Parts properties in WordNet.  This was explored by the authors but not actually implemented in the current release.  Other properties of the OpenMind semantic network such as Collocate and hasParts could also be used. 

More Interactions

Currently, the game lacks real excitement. The latest version is billed as a scavenger hunt because the player is able to explore a world.   However, the player cannot actually interact with objects in the world.  Future versions will utilize additional properties of the OpenMind semantic network such as hasUse, hasEffect, and has Ability to allow players to actually interact with the objects.  This will allow OMA to ask more interesting questions to the player and add new facts to the OpenMind database.

CONCLUSIONS

OMAdventure is a novel program that utilizes a common sense data source for dynamically generating environments for a storytelling medium. It also provides a useful way to add new information to the OpenMind database.  The current version exploits OpenMind for its location information.  Future versions, however, will attempt to use OpenMind’s additional knowledge to create a game that is more interactive and therefore more enjoyable.  
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