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Automating semantic metadata extraction
Since May 2005 the Humanities Advanced Technology and Information Institute (HATII),
University of Glasgow, has undertaken an initiative to automate the extraction of semantic
metadata from digital objects. This is motivated by an earlier study into automating or semiautomating the ingest and preservation processes (e.g. [2]). The construction of sufficient metadata,
describing the content, bibliographic information, provenance, and technical and administrative
requirements of an object, is a crucial element in the management and sustenance of digital
repositories, libraries and archives ([8], [9]). The manual collection of such metadata is a labour
intensive process, and, the exponential rate at which digital objects are produced will eventually
make it impossible to rely on manual methods. The objective of this initiative is to take steps to
understand the extent to which metadata creation can be automated, before the urgency arises.

Scope
Document Format (PDF): By selecting a specific format we can reduce the problem space to a manageable size. More
specifically, a tool which can handle PDF, a widely adopted format throughout digital repositories, libraries and
archives, as well as commercial sectors and individuals, is expected to be of immediate use to a broad range of
communities.
Initial efforts are focused on text documents: Natural Language Processing (NLP) methods have proven effective in
retrieval, extraction and classification of documents and terms within documents. This presents NLP and other
machine learning techniques on text documents as an obvious candidate for applying the first stages of metadata
extraction. The development of extraction tools for text is also expected to have consequences in other objects, as
many extraction processes for other media (e.g. image or audio-visual material) depend on mining associated text.

Progress
At HATII, Automated Genre Classification has been identified as a fundamental step in realising Automated
Semantic Metadata Extraction. Genre is a structural and functional classification of a document which reflects one or
more of the following:
• the intention of the creator (e.g. to inform, to argue, to instruct),
• the interpretation of the user community (e.g. as a collection of facts, as an expression of opinion, as a piece of
research),
• the prescription of a process (e.g. article for journal publication, job description for recruitment, minutes of a
meeting), and,
• the type of data structure (e.g. table, graph, chart, list).
Why genre classification?
1. Identifying the genre will limit the structural scope of document forms from which to extract other metadata:
• The search space for further metadata will be reduced; within a single genre, metadata such as author,
keywords, identification numbers or references can be expected to appear in a similar style and region.
2. Identifying the genre will create an over-arching tool which will bind genre-specific work:
• Independent work ([1], [3], [4], [10], [11]) exists for extraction of metadata within a specific genre which can
be combined with a general genre classifier for metadata extraction over many domains.
• Resources available for extracting further metadata are different for each genre; for instance, research
articles, unlike newspaper articles, come with a list of reference articles closely related to the original
document leading to better subject classification.
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3. Scoping new genres not apparent in the context of conventional
libraries is necessary to keep management practices of digital materials up
to date.
4. Different institutional collecting policies might focus on digital
materials in disparate genres. Genre classification will support
automating the identification, selection, and acquisition of materials in
keeping with local collecting guidelines.
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The classification tool
The genre classification tool is intended to evaluate documents
statistically based on its visual layout (e.g. the amount of white space in
the document), stylistic elements (e.g. the frequency and use of definite
articles), language model (significant terms which characterise the
document), semantic patterns (e.g. the use of subjective noun phrases),
and available external resources (e.g. the source URL), to determine its
genre class. The results of this research effort have been published in
several papers ([5], [6], [7]).

Metadata extraction workflow
The study in this project will be tied into a general architecture of
automated metadata extraction and ingest process using the following
workflow:
• receive digital object,
• determine genre or structural class of object,
• scope best metadata extraction tool for the identified genre, or best
option based on structure,
• if no such tool exists, request the creation of tool,
• once tool has been selected or created, extract necessary metadata,
• ingest object and metadata into repository or archive.

Conclusions
The automation of ingest, preservation, and selection processes within a
digital repository is no longer a convenience but a necessity. The storage,
sharing, and cross-institutional use of information has now become an
active reality, and the manual control of such processes is slow,
ineffective and inefficient. The challenges of adapting to the information
highway have to be met with innovative automated processes of
extraction, authentication, and evaluation. Automated semantic
metadata extraction is still at its infancy. It is essential that the effort is
continued to push forward and refine extraction tools, and integrate these
with other processes across the library, archival and related communities.
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