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Abstract

This paper describes a Java application that enables encoding, storage, and viewing of region-specific metadata in the JPEG file format.  These metadata-enhanced images can contain any number of regions associated with different metadata types.

Introduction

Digital images and data about the image (metadata) are a natural combination.  An image file provides a convenient location for storing metadata.  Imaging standards exist that allow for the embedding of data into image files, such as JPEG
 and Exif
.  Digital camera manufacturers are beginning to use these standards, bringing metadata into mass-market consumer products.  At this time, these products generally only store metadata related to the camera settings.  Some work is in progress on applications that use metadata-enhanced images (and more innovative kinds of metadata) to enable new kinds of functionality.

In the standards to date, metadata is not localized to a specific area of the image and so is implicitly associated with the entire image.  HTML has long supported an “image map”
 allowing region-specific links from a single image.  An external application (the web browser or server) and a map file or tags enable this linking.  There are commercial products under development that extends the concept of region-specific linking within an image
,
 with a focus on commerce applications.

The conceptual territory of this project extends further, to the embedding and display of many different types of metadata.  The generalized idea has utility for existing applications, as well as enabling new applications.  This paper describes a project with two results: a region-specific metadata architecture, and an application to visualize and create metadata areas.

Design

The design of this application and associated architecture consists of three parts.  First, the JPEG file format is used to store data.  Second, a metadata representation is defined.  Third, a Java application provides a user interface to this functionality.

JPEG File Format

Metadata is stored within JPEG file.  The common JPEG file format, JFIF, defines fields that can be used to store comments or other application-specific data.  The APP1, APP12 and COM headers are commonly used by other applications.  APP1 is where the Exif-format data generated by many digital cameras (Kodak, Nikon) is stored.  APP12 is used for storing digital camera metadata in some other formats.  COM is written by Adobe Photoshop and by some scanner-specific software such as TWAIN drivers that create JPEG files directly.

The application allows the user to set the COM header to a text string, so making a non-regionalized comment for the image is possible.  Many other applications read and display this comment.  The application uses the APP9 header for storing a representation of region-specific metadata. This maintains compatibility with common existing uses of JPEG, and doesn’t cause or experience data loss.
Metadata Representation

Many applications, including e-mail clients, web browsers, and web servers, use the Multipurpose Internet Mail Extensions
 (MIME types) to associate an object type with a file.  This application uses MIME types to identify the object type for each metadata region.  This allows the application to display each type of metadata in an appropriate way.  It also makes the application easy to extend, since there is only one method that displays the data based on its type.

The tag <METADATA> is used to identify the beginning of the metadata representation.  Each metadata area is represented by a String:

<AREA SHAPE="[shape]" COORDS="[coords]" NAME ="[name]" CONTENT-TYPE="[type]" DATA="[data]">

[shape] is one of {RECT, OVAL}
[coords] is four integers "UpperLeftX, UpperLeftY, Width, Height"

[name] is a descriptive name

[type] is a MIME type

[data] is the data

Java GUI

The application can display any valid JPEG image file.  If the JPEG has region-specific metadata as specified above, it displays the areas as shaded regions.  When the user moves the mouse over a metadata area, the area border turns red and the name of the area appears in the status bar at the bottom of the application window.  (see Figure 1)
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Figure 1 – Viewing metadata regions.  The circle by the ladder and the box around the person are metadata regions.

If the user clicks on a metadata area, the data is presented in an appropriate way for its MIME type.  The "text/plain" type is displayed in a dialog box.  (see Figure 2)
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Figure 2 – Viewing "text/plain" data.  The user clicked on the circle at the far left of the window.

The application provides an interface for adding metadata regions of different sizes and shapes.  (see Figure 3)
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Figure 3 – Adding a metadata area.  The circle around the person’s head is drawn as the user drags the mouse.

Elaboration

As an example of how diverse the uses of this system might be, consider these scenarios:

· A visualization of a molecule with metadata regions for each of its component atoms and bonds.

· A map with metadata regions for journal entries at each location.

· A group photo with metadata regions on each person containing their name and contact information.

· A blueprint with metadata regions for each room or floor, containing a list of necessary construction materials.

These are just examples intended to show the breadth of the applications that might be enabled by this work.

Conclusion

This application and system could be further extended by developing an applet for enhanced-image viewing and by adding support for more metadata types.  The structure will easily allow such improvements.  The utility of metadata is unquestionable but, as with any useful concept, more than just utility is necessary to create a viable and commonly-used format and application.  Many of these imaging metadata needs are currently met with creative web-based applications and imagemaps.

This application demonstrates one possible way of integrating metadata and associated functionality with existing standards.  Attention has been paid to the user interface, and creating an intuitive way to add data areas and data.  With this in mind, future researchers can find in this work a good example and source of explanation on the topic of metadata enhanced imaging.
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