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ABSTRACT

This paper discusses an instant messaging virtual robot that chats using commonsense with others over the AOL Instant Messaging Network.  The application allows those chatting with it to search the OpenMind (openmind.media.mit.edu) database of commonsense related to a keyword, contribute commonsense knowledge to the database, and provide other web services including stock quotes, and web-based searches. 

INTRODUCTION

The movement to make applications "smarter" is widely supported both inside and outside the realm of artificial intelligence.

Gathering common sense information from various sources and communities of people is important to creating a universal knowledge database.  Providing multiple methods of inputting information to common sense databases will increase the user activity and improve the variety of knowledge entered into systems.  

OpenMindBot is an AOL Instant Messenger based chat program that merges the growing area of instant messaging with the desire to collect common sense knowledge.  The area of instant messaging has experienced tremendous growth during recent years used by over 100 million people [1].  The MIT Media Lab OpenMind Project involves building a common sense knowledge database containing phrases, sentences and related words regarding a number of concepts [2].  OpenMindBot provides those it speaks with the ability to search the OpenMind database, contribute to the database by entering in phrases, and other web services including stock quotes and Google web searches.  The variety of functions performed by the application aims to increase the number of times people converse with OpenMindBot.  

DESIGN GOALS

The goals of the Instant Messenger OpenMindBot focus around creating a user-friendly environment that will improve the quality, increase the quantity of information, and spread the knowledge in the OpenMind database.

Minimize Overhead 

The application is designed to provide a simple and convenient interface for users to interact with the OpenMind Interface.   Further, the system should not require a large amount of infrastructure changes or training for people to use the system.

APPLICATION ARCHITECTURE

The messaging system is a combination of the following components:  AOL Instant Messenger, ALICE, OpenMind database, and an OpenMindBot messaging server.
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Figure 1.  OpenMindBot comprises a variety of different components and functions outlined in the figure.
A message received by OpenMindBot can take one of three paths: “knowledge input,” “command type,” or “chat” (see Figure 1).

Interface to AOL Instant Messenger Network

OpenMindBot makes use of the Perl Net::AIM interface, which includes APIs to login to and send and receive messages on the AOL Instant Messaging network.  For example, to login to the AOL network we used the following command: 

    use Net::AIM;

  $aim = new Net::AIM;

  $conn=$aim->newconn(Screenname=> 'OpenMindBot',

                        Password => '******');

  $aim->start;

This creates a connection between the client and the AOL network server.  Messages are sent and received by OpenMindBot via the Net::AIM API.  Note, that there is a persistent connection between the OpenMindBot messaging server and the AOL network, as all messages are passed through the AOL servers.

Interface to ALICE AI Foundation

The ALICE Foundation developed a natural language virtual robot, which asks questions and replies to statements.  Alice is based on a stimulus-response architecture with some similarities to the early ELIZA chat program.   However, the ALICE robot has nearly 400 times the number of more categories of ELIZA. [3] 

The ALICE robot provides replies to questions and statements unresolved by OpenMindBot.  Thus, this provides for a flowing conversation between the person and OpenMindBot. 

Remote Procedure Calls via Instant Messaging

OpenMindBot allows the user to issue one word commands to carryout remote function calls, which follow the “command type” path (see Figure 1).  Presently, OpenMindBot supports functions including searching Google, querying stock quotes, asking for the time, and calculating basic arithmetic.  Commands are distinguished from conversation dialog by using a forward slash before each command word (example: /search keyword) and placing the arguments afterwards.

The Google API consists of the Perl Net::Google package and the Google web services development program.    Similarly, the Search::Yahoo package was used to determine stock quotes and can be accessed via “/stock <ticker symbol>.”  Calculations and time can be accessed via /calc and /time instructions.  This approach is similar to remote procedure calls requested via instant messaging.  

Interface to OpenMind

OpenMindBot extends the goals of the OpenMind Project by providing an alternative approach to interacting with the knowledge in the OpenMind database [2].  OpenMindBot interacts with OpenMind in two ways, retrieving information about a word or entering information through templates.  To achieve this, OpenMindBot manages four states during each IM conversation (see Figure 2).  

The initial state, State 00, represents messaging encircling basic conversations, which represents messages following the “chat” path (see Figure 2).  The OpenMindBot embeds commonsense knowledge from OpenMind into the message dialog.  The message inputted by the user is parsed for the noun.  The noun then serves as the keyword used to query OpenMind.  In order to enhance the discussion, the result from OpenMind is appended to the response from ALICE and sent back to the user.  

Two states are associated with contributing information to OpenMind.  The first state represents OpenMindBot waiting for the user to fill in the blank in the statement.  The second state refers to OpenMindBot waiting for the user to choose between continuing to add information to OpenMind or returning to the non-state.  


 State 00
            State 01
        State 10 
    State 11 
State 00:  No interaction with OpenMind

State 01:  Contribute to OpenMind I

State 10:  Contribute to OpenMind II 

State 11:  Retrieve Information from OpenMind 

Figure 2.  Depicts states and transitions of OpenMindBot
The state transitions cause the IM bot to take different actions.  Transitions from State 00 to State 01 tell OpenMindBot that the user has just decided to enter information into the OpenMind database.  Similarly, the transition from State 10 to State 01 tells OpenMindBot that the user has opted to continue entering information for OpenMind.  

EVALUATIONS

OpenMindBot proves to be a user-friendly and convenient application.  The messaging system allowed users to communicate with OpenMind, Alice, and the World Wide Web while having a conversation in real-time.  The application was easy to use and required no additional training, as a large number of people are familiar with the AOL/IM messaging client.

The information retrieved from OpenMind enhances the user’s conversation to a limited extent.  During the basic dialog state of the application, the information returned from OpenMind is not applicable to the conversation, but instead random facts.  The different tasks and information sources were distinct and disjoint services, which caused confusing and illogical dialogs.

EXTENSIONS

The information shared through the application can be customized and focused based on the operator of the messaging bot.  Various templates can be used to solicit information from users that converse with OpenMindBot.  More specifically, if the goal for a particular time period was to gather context aware knowledge, then the templates for OpenMindBot could be configured accordingly.   

The OpenMindBot provides for a model of supervised learning.  Complete conversations are logged between the person and OpenMindBot.  These logs can be grouped together and data mined to identify patterns in the dialog.  The patterns could be used to develop new conversation templates that would map to more specific replies and statements.  

The information from the OpenMind knowledge base can be enhanced if it were combined with the ALICE application.  The output from OpenMind can be inputted into ALICE; which would result in a better user experience.  The conversation the user would have with messaging bot would be more informational and engaging.  
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