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ABSTRACT

This paper describes the StoryIllustrator system, an application that lets a user add images to a story.  This system uses a large database of pictures in the web to query images for the nouns that are present in the story.  Whenever the user is not pleased with the images that are returned from the database, the StoryIllustrator system facilitates the search of more images that are commonsensically related to the query.  Furthermore, the user can then share they story by creating a web page of the story with the images s/he selects, along with common sense knowledge tags as alternate text.
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INTRODUCTION

In some situations, a child may be biased towards not reading a short story when it lacks of pictures.  In these cases, an adult can help this child to add images to the story using a large database of pictures.  To facilitate the task of adding pictures to the story, a system that suggests the right pictures is essential. 

The StoryIllustrator system, which is presented in this paper, seeks to assist users when they want to associate nouns from their story, which the user selects, with pictures from the Yahoo! Picture Gallery.  If the user is not pleased with pictures returned by the gallery, the system then suggests other pictures that are commonsensically related to that initial query.  In this manner, the user saves time in searching for pictures that are similar to the initial query.

As a result, the user can then post the story as a web page so that the initial child, and other children around the world, can be leaned towards reading the story.  In addition, the story is augmented with common sense tags to each image so that reading the story becomes a learning experience of common sense knowledge for the child.

Paper’s Organization

This paper is structured as follows: In the first section, the basis of this system and the tools that make this system possible are described.  In the next section, I walk through a scenario describing the mechanism that the system goes through in order to go from a story text file to a story web page with images and common sense knowledge in the form of tags.  These situations demonstrate how the system can help the user by searching for commonsense-related images.  The paper concludes with a summary of the system and possible future extensions.
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BACKGROUND

Aria, An Agent for Annotating and Retrieving Personal Images

The StoryIllustrator system is based on Aria [1]. Aria facilitates the user’s storytelling task by suggesting personal photos that may be relevant to what the user is typing.  This is done by first tagging the photos with text annotations organized into the “who, what, where, when” for each picture.  Aria solves the problems associated with keyword matching approaches by applying natural language parsing techniques to the annotation process, and common sense reasoning to the retrieval of images.

Tools

Several tools that make the StoryIllustrator system possible are the Open Mind Common Sense Knowledge Base (OMCS), the spreading activation function available from OMCS Tools, and the Yahoo! Picture Gallery.

OMCS

Similar to Aria, the source of the common sense knowledge base used by the StoryIllustrator system is the Open Mind Common Sense knowledge base [7].  OMCS is an initiative at the MIT Media Laboratory that allows a web-community to collaborate towards building a knowledge base of common sense.  Currently, OMCS has a corpus of over 400,000 facts about everyday life. 

OMCS Tools

From this corpus of everyday knowledge, a spreading activation network of nodes and directed edges is constructed, as in Aria, for common sense inference for adaptive retrieval [1].  After this semantic net is constructed using the OMCS Tools package, 50,000 predicate argument relations are extracted [4].

Afterwards, to ease computing limitations, the semantic net is cleaned by first removing all non length-one concepts, and then by removing all concepts that are not nouns.  In this manner, we are left with a smaller semantic net of 30,000 predicate argument relations that consist of only length-one nouns.
 Yahoo! Picture Gallery

The database of pictures that the StoryIllustrator system uses is the Yahoo! Picture Gallery.  This gallery is a free collection of over 400,000 pictures that can be used by anyone for their online experience [8].

FACILITATING THE SEARCH OF IMAGES USING COMMON SENSE REASONING

There are several steps required to generate a story web page with images and common sense tags from a story text file.  In this section, we walk through a user scenario presenting these steps using the sample story “Deilia’s North Pole Adventure”.  This story was created by a user of Stories.Com – an online community where users from all ages and interests can read, write and review stories, as well as improve their writing skills [9].  The initial part of this sample story can be seen in the StoryIllustrator system’s text editor shown in Figure 1.

Token Selection
First, the text file is parsed to get all the nouns in the each of the phrases of the story.  Then, from each of these lists of nouns, a final list of nouns for the whole story, called token list, is generated.  In some cases, tokens may be compound nouns.  For example, instead of treating “santa claus” as two nouns, “santa” and “claus”, the system treats it simply as “santa claus”.  In this part of the stage, a part of speech tagger was used to determine to which word in a sentence was a noun, and then a lemmatizer was used to put all the nouns into their canonical form – singular in the case of nouns [3].
After the tokens list is compiled, a stop-nouns list is used to eliminate any abstract nouns such as humor, peace, love, friendship, etc. that do not have any specific picture associated with their meaning.  This token list is shown below:

>>> token_list = [“night”, “christmas eve”, “deilia”, “santa claus”, “reindeer”, “milk”, “baby”, “parent”, “hallway”, “brother”, “room”, “honey”, “brother”]

Then, the user is presented with a checkbox to select those tokens for which s/he wants to get images, along with the desired number of images.

Image Gathering and Commonsense Knowledge Retrieval

After the user has selected the desired tokens, the system queries the Yahoo! Picture Gallery for images for each of token.  In addition, the system also traverses the semantic net in search of common sense knowledge related to each token.

A sample list of common sense knowledge will be presented in an example in the next subsection

Image Selection

Once the system has traversed the semantic net to retrieve common sense information and has gathered all the images from the gallery, the user may then select an image for each token as shown in Figure 1.
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Figure 1: The StoryIllustrator system combines a text editor and                 an image viewer, where the user selects the images.
Personal Images

In some cases, the user may want to use a personal image that it is unlikely to be found in the Yahoo! Picture Gallery.  For example, in our sample story, it is unlikely that that the gallery has a picture of “Deilia the dragon”.   However, the author of this example made available an image of “Delia” that the StoryIllustrator system can use when generating the story web page.
Commonsense-Related Images

If the user is not pleased with an image gathered from the gallery and if there is common sense knowledge linked to the token, the user may search for commonsense-related images.  At first, the system will perform a query for images on both the token and the noun associated with the common sense knowledge.  If there are no images associated with this query, then the system will search for images related to the nouns of the common sense knowledge.
For example, suppose the user wants to get an image for the token “room” in our sample story.  Then, when the system searches the Yahoo! Picture Gallery, the images that are returned are for the following types of rooms: waiting room, dining room, reporter’s room, exercise room and tea room.   Since the author of the story meant to put an image of a “bedroom”, the user may then decide to query the system for commonsense-related images.  Then, applying the spreading activation function from the OMCS Tools to the query “room”, the following common sense knowledge is generated:  

>>> clean_spreading(‘room’) = [“some rooms are bedrooms”, “rooms are full of furniture”,  “rooms are containers”, “you are likely to find a room in a building”]

From this list, the system generates a common sense token list by getting the lemmatized nouns for each sentence.  This token list shown below:

>>> commonsense_token_list = [“bedroom”, “furniture”,  “containers”, “building”]

Then, the system queries the Yahoo! Picture Gallery for images regarding the first token and the each of the commonsense tokens, i.e. “rooms & bedrooms”, “rooms & furniture”, etc.  If there are no images associated with the two tokens, the system queries the gallery one more time for images relating to just the commonsense tokens. 

In our example, the user may then decide to select an image regarding  “rooms & bedrooms”, which is more appropriate in the context of the story.

Story Web Page Generation

After the user has selected the images for the story, the user can post the story as a web page.  In addition, this story web page will be augmented with common sense knowledge in the form of alternate text for each of the images that were selected by the user.

For example, in our sample story the word “milk“ was used in a certain phrase.  Then, in the story web page, an associated common sense knowledge of “milk” was used as alternate text for this particular image.  The story web page depicting a common sense tag is shown in the following figure.
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Figure 2: Story web page generated by the StoryIllustrator system showing alternate text for the image associated with milk.
CONCLUSION AND FUTURE WORK

This paper describes a new way of searching images when a person wants to add images to a story.  In order to facilitate the task of the user in searching images over a large database of pictures, the StoryIllustrator system uses over 400,000 facts about everyday knowledge.

At first, the StoryIllustrator system was designed with the idea of extending Aria.  This extension was going to be done by first enabling the system to have access to a large database of images in the web, and then enabling the user to annotate pictures available at this database for later retrieval.  However, the design changed over time as it became more interesting to facilitate the search of images relating to common sense knowledge.

Because of computing limitations, the use of the “who, what, where, when” for each phrase when searching for images, as used in Aria, was not possible.  This is an interesting change to the system, since the images would no longer be in relation to a specific noun, but to an idea of what is happing in the story.

In future work, an interesting addition that can be made to the system is to add feedback into the interface.  By using this feedback, the system could constantly learn from the user which types of pictures are good for a story, and which types of pictures the system should no longer suggest.
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