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ABSTRACT


The smart direction guide performs common sense reasoning according to the destination of a direction (and purpose of the trip, if available), and provides the user with additional information that might be helpful during his trip other than the instructions of how to get from one place to another.  This feature saves the user time and effort in searching for the information and makes the direction guide more friendly.  The major components involved are direction selector, destination extractor, reasoning engine and destination record storage.  This paper describes the smart direction guide in detail.
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INTRODUCTION


We, as well as any other ordinary human beings, processes millions and millions pieces of information using our “common sense” every day.  The term “common sense” is defined as the “knowledge and skills that most people share, which they and their fiends see as ‘obvious’ [1].”  The process of reasoning about things using common sense, i.e. “common sense reasoning”, includes many aspects, one of which is to make new statements that were not mentioned explicitly in the original statements according to the information received and the collection of  “common knowledge”.  


The smart direction guide is designed to demonstrate the aspect of common sense reasoning mentioned above.  This application is targeted towards mobile devices that are used during trips and have directions stored locally.  The user of the mobile device will retrieve and rely on these directions during his trip.  Suppose the direction does not only come with line-by-line instructions about how to get from one location to another, but also include some information that the user might find useful during the trip, it will save the user a lot of time and effort trying to find these information on his own, when he might be busy driving or walking.  What might be useful information to the user during his trip?  Something that may be inferred from the direction (the destination, in particular) is the purpose of the trip, using some common sense.  For instance, if a direction is for getting from home to the airport, then one can make a guess that the mobile device user is probably going to catch an airplane or going to pick some up from the airport.  Therefore, from the purpose of the trip, we can further infer that the real-time information on arrivals and departures of flights will be very useful here.  The user can be informed of delays and adjust his travel plans even before he gets to the airport.  When information is overloaded and time is precious, a smart direction guide can make the user’s life much easier.  In this case, the information could simply be the website that displays real-time flight information, such as the one maintained by the Massachusetts Port Authority (http://www.massport.com) for the Logan Airport.  


Another user scenario could be that a user is going from home to a friend’s house for parties, but has not got time to buy anything to bring over yet.   The smart direction guide will combine the purpose and destination information available and suggest some gift stores or flower shops on the way to the destination.   However, in order to provide reasonable recommendations, the guide will have to obtain access to databases with map and addresses, and some amount of work is required.  


Given the limited resources, the demo application for the smart direction guide only implements part of the desired feature set.  For example, the additional information pushed to the user is only publicly available web site contents. Ideally, an integration of information from multiple service providers will give more complete and realistic help to the user.  The next section will describe the components of the smart direction guide in detail. 


COMPONENTS


As illustrated in Figure 1 on the next page, the smart direction guide consists of the following components: 


1) A direction selector that allows the user to pick out a direction to view; 


2) A destination extractor that extracts the destination (and possibly the purpose) of the trip and passes this piece of information on to the reasoning engine; 


3) A reasoning engine that interacts with local destination record storage and retrieves the corresponding Destination Bean objects that contains the common information related to the destination (and purpose). 


4) Destination record storage that stores the Destination Bean objects locally on the mobile device


In addition, there are file storage for directions on the mobile device, as well as a user input component for the user to enter “common sense” information related to a destination and then add a newly-created Destination Bean to the local destination record storage.  The idea of inputting such kind of information comes from Open Mind, because in order for the computers to perform some amount of common sense reasoning, we must teach them the common sense knowledge first. 
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Figure 1: Components of the smart direction guide


Direction Selector


The direction selector assumes that there are multiple directions stored on the mobile device.  When the user wants to check out one of the directions, the selector provides him a list of currently available directions, in a simple form of “From place1 to place2” or “From place1 to place2 purpose”.  The “purpose” is there for making a better inference.  The direction selector can take many forms, and can be integrated with other applications on the mobile device such as the e-mail client or to-do list.  In the demo application, it is simply a list of items, which the user can click to make a choice.


Destination Extractor


The destination extractor parses the direction that the user has selected to view and extracts the information that is useful for the reasoning engine, such as the destination and the purpose of the trip (if available).  


Reasoning Engine 


The reasoning engine is the central part of the system.  It takes in destination (and purpose) as input and outputs information that might be useful to the user using common sense reasoning.  Lots of intelligence can be added into this part to make accurate judgments and produce meaningful output.  However, since the demo application is aimed to illustrate the idea of such a smart direction guide, it does not dig deep into the reasoning algorithms, instead, it does a simple match against the local storage of Destination Beans, and fetches the corresponding one. 


Destination Record Storage


The Destination Bean object encapsulates all the information related to one destination, such as the purpose, the type of destination, the related information that might be helpful to the user, and the likelihood ratio that can help with the reasoning process when no purpose is specified and multiple bean objects related to the same destination are retrieved.  More precisely, 


1) purpose - the purpose of the trip, such as shopping, party at friend’s house, etc.;


2) destination name – the name of the destination, such as “Cambridgeside Galleria” or “Logan”;


3) destination type – what kind of place is the user going to, e.g. shopping mall or airport;


4) related information – the additional information related to the destination and the purpose of the trip that may be useful to the user, such as web URLs of the businesses that the user is going to;


5) likelihood – the ratio (in the scale of 1 to 10) that indicates how likely the related information is relevant if only the destination name but not the purpose of the trip is available.  For example, the likelihood ratio for arrival information in the case of “destination type = airport” is 5 (medium, because there is a equal chance that the user is interested in the departure information), whereas the ratio for sales and promotions in the case of “destination type = shopping mall” is 8 (high).  


These bean objects are stored in a sequential-access file in the current implementation.  Ideally, if database software is available, they should be stored in tables in the local database, with every bean corresponding to one row in the table.  Inserting, updating and retrieving of the beans can be done by making JDBC calls to the database.


FUTURE WORK


Many areas of the demo application need improvements, such as the reasoning engine mentioned above, as well as storing the destination records in a real database.  Another interesting addition would be a learning engine, which is able learn some user-specific “common sense” by analyzing the user input and behavior.  
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