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OBJECTIVE:





Our goal is to develop technologies that support "work-centered" digital library services, oriented to address the mission of the work group. Work groups require sophisticated digital library services and collaborative support to effectively utilize massive, distributed repositories of multimedia information.  The work-centered approach is user-oriented, emphasizing technological developments directed towards users needs.  The technologies provide integrated access to seamless bodies of new and old information via the network in a collaborative manner.





PROGRESS:





We have made substantial research progress in a number of areas, most notably, document analysis, image and text retrieval, new document models, Web-based geographic information systems, and natural language


processing.  We have constructed Web-accessible Java prototype systems of our research achievements to access our collections, based on these research achievements.





Our digital library testbed currently holds 55,000 photo images, as well as 660 aerial photographs covering environmentally interesting parts of California. We have added new map data sets to our testbed, including 100 digital ortho-photoquads covering the San Francisco Bay Area, and 200 digitized USGS topographic maps covering different parts of California. To date, we have cumulatively scanned and processed about 1,300 documents comprising about 127,000 pages of text.





RECENT ACCOMPLISHMENTS:





In document analysis, we have developed "document recognizers" to automatically extract the structure of two important classes of documents. We have also improved optical character recognition accuracy using a Document Image Decoding (DID) methodology which emphasizes document-specific bitmap templates as character models. Our method reduces the error rates by more than a factor of 20 compared with that of commercial Xerox ScanWorX OCR software.





In image retrieval, we have created a unique image retrieval technology that combines color, texture and shape. Using an object recognition technique called a "body plan, we have created successful object recognizers for people and horses. We have also produced promising early results in content-based classification of images using a learning algorithm that combines color, texture, and shape.





We have created a new model and implementation of the “multivalent document” model. The power of MVD in viewing documents as collections of layers and behaviors on the network makes it a compelling technology for supporting collaborative work, e.g., via various forms of distributed user annotations which we have constructed. We have also provided novel user interfaces called “lenses”, which encourage new and interesting ways to interact with “enlivened” documents.





We have constructed a new Java-based geographic data browser, called the GIS Viewer, for accessing and displaying multiple layers of geo-referenced data interactively. The viewer supports panning, zooming, and layer selection. During the early design and implementation phases of the geographic data browser, we have conducted various experiments in data preparation, map storage, pre-fetching and caching to gain valuable insights into the underlying network and storage technology.





We have built a prototype system that can automatically classify Web pages using a word-sense disambiguation technique based upon prior lexical knowledge gleaned from Roget’s Thesaurus. We conducted an experiment to classify 10,000 random Web pages using a “maximum likelihood estimate” algorithm for disambiguation. Using the manual classification system of Yahoo as ground truth, we have achieved very promising early results, i.e. with good overall precision of 84% and recall of 48%.





