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Have you ever needed to extract large quantities of data such as product specifications,
measurements, contact details or prices from one or more PDF files? Then let us introduce you to
GraphWrap — a new technique for user-guided data extraction, or “wrapping”, which uses graph
matching techniques to locate data instances.

There are already a number of existing systems which offer similar wrapping solutions for web pages.
These systems make use of the hierarchical structure inherent in the HTML format, which explicitly
defines the individual data elements and how they are grouped together. In PDF, there is no such
explicit structure, and data extraction from PDF is therefore a far more challenging task.

By developing a graph-based representation of a PDF and accompanying graph matching methods,
we have achieved a solution to this problem. This prototype allows you to view and explore the
structure of any PDF of your choice and interactively create and run wrapper programs on it.

How to create a wrapper in four simple steps:
1. Open the document

e Click on “Open document” and select the PDF file you wish to open. The document will be
displayed on the screen.

e You will notice that the light blue rectangles correspond to each individual line of text. These
are the nodes of the graph. For certain extraction tasks, a coarser granularity is more
desirable.”

e To show the edges of the graph, click on the “Edges” check-box in the “Layers” list. This list
allows you to show or hide the other individual layers in our representation. Try it out!

2. Define the wrapper

e Click on the “View graph” button. The screen will now be split into two halves: the page view
will now occupy the left-hand side and the interactive graph will be displayed on the right-
hand side.

e Select a rectangular section of the document by clicking and dragging on the page view. The
corresponding graph structure will be displayed on the right-hand side of the screen. The
edges of the graph represent neighbourhoods (in the four directions) between adjacent
nodes. Neighbourhoods from left to right are shown with blue arrows; neighbourhoods from
above to below are shown with green arrows.

e This sub-graph is the current wrapper definition. For each node and edge, you can set a wide
variety of conditions by clicking on it and setting the appropriate values at the bottom of the
screen.

e Other nodes in the document, which are not part of the current wrapper definition, are
shown in a pale colour. These can be added to the wrapper definition at any time by right-
clicking on the node and toggling the check-box “Remove from instance”. Current nodes can
be removed from the wrapper definition in the same way.

* If you select the “Blocks” segmentation mode and re-open the document, the nodes will be grouped
to represent coarser page elements such as paragraphs and table cells.
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3. Try out the wrapper

e Click on “Test wrapper”.

The results will be shaded in purple on the page view. If you did not

set any conditions in Step 2, you could receive a large number of overlapping results at this

stage!

4. Save and execute the wrapper

e This prototype allows you to define one root wrapper and up to three sub-wrappers. For each
root wrapper result, the sub-wrappers will be run on the extracted nodes within that
particular result. In this way, you can extract a complete record in the root wrapper and the
individual data items in the sub-wrappers.

e Click on “Show result” to view the results of the root and sub-wrappers. The root wrapper
result will be shown in purple and the sub-wrapper results in green on the page view. To see

the corresponding XML output file, click on “Show XML”.
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