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ABSTRACT
In this contribution we identify the different structures to en-
counter in a hyperdocument. Methods are described for de-
riving those structures from scanned paper originals. The con-
tent and structure of the document is then made available in
a form suited for an Internet browser. It provides convenient
access to the scanned paper document
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INTRODUCTION
With the advent of the Internet, remote access to archives of
digitized paper documents is now feasible. This is of great
importance for archived scientific journals, design archives of
airplanes, patent applications, and manuals. Access to such
documents is mostly done by scanning the document, show-
ing the facsimile for visual inspection. However, such docu-
ments exhibit a number of identifiable structures. When the
content and full structure of the document would be available,
access could be based on those. To derive the structure and
content of documents, document image understanding tools
(see e.g. [3]) are in common use. Finding hypertext structure
is mostly limited to text. However, figures often play a major
role in communicating the message of the document. They
have been included by the author to highlight and explain the
most important parts. We therefore consider links between
the text and the contents of figures. For vector based graph-
ics, impressive work in this direction is presented in [1]. We
focus on manual like documents (see figure 1) where the doc-
ument is available as a bitmap only [4].

HYPERDOCUMENT STRUCTURES
For a paper document models for the layout, dealing with how
things have been printed and models for logical structure, deal-

Figure1: Example document pages.

ing with meaning, are in common use. A document which in
addition has hypertext structure is called a hyperdocument in
this paper. In a hyperdocument we distinguish six different
structures. They are exemplified in figure 2. Hierarchical
structure is a tree based grouping of objects. Linear struc-
ture is reading order and any other type specific linear order-
ing like subsequent figures. An index structure is indeed an
index. A side-loop structure is any structure where one can
jump to a node, and then only go back to the link source. Cross-
group structure is a set of relations between exactly two nodes.
These nodes are each others scope. Finally, any remaining re-
lations form the cross-reference structure.

DOCUMENT UNDERSTANDING
In [4] methods are presented for deriving the hypertext struc-
ture of a scanned document. The first analysis step is to take
the scanned image and find its constituent basic objects like
text objects, figures, and lines. From there its layout structure
is derived, mainly concerned with column structure. Basic
objects with label text are processed by a commercial OCR
system directly. The content of figures is analyzed to locate
all textual labels. These are also processed by the OCR sys-
tem. Section identifiers in the text are the basis for finding the
logical structure of the text. The text analysis also provides
the scope of each figure that is the part of the text in which a
specific figure is described.

For deriving the six hypertext structures, note that the layout
structure is needed to find the logical structure, but after that
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Figure2: Different document structures.

has become irrelevant. Hence, hierarchical and linear struc-
ture are derived completely from the logical structure. An in-
dex structure can be based on important keywords in the text
or on the collection of all figure labels found. Most promi-
nent side-loops are footnotes, which are identified by search-
ing for specific markers in the text. To find cross-group struc-
tures each label in a figure is matched to the text in its de-
rived scope. As the text is the result of an OCR process care
has been taken to be robust against recognition errors. Cross-
reference links have not been considered.

INTERNET ACCESS
Let us now consider the presentation of the document and its
structure to the user. First, we consider the design in terms
of abstract presentation specifications [2]. For the presenta-
tion of the structure derived in the previous section, high level
presentation specifications are needed, in fact equivalent to
an identification of one of the six structures. Each of these
should be compiled into a set of low level presentation spec-
ifications which in the reference are defined as logical chan-
nels. Furthermore, link context is specified, indicating which
part of a displayed component is replaced when the link is fol-
lowed.

In our case two content channels are defined. One for the text
objects and one for figures. In addition we define navigation
channels, where the navigation controls are placed. Figures
are displayed with their caption, one at a time, in the figure
content channel. The linear structure, ordering the figures, is
made available in the navigation channel. For text, all subse-
quent pieces of text are placed in the content channel. Access
to the linear structure is via a scrollbar. The hierarchical text
structure, is placed in the text navigation channel. When an
index structure is created it is placed in the navigation chan-

nel, as it provides an alternative way of going to a specific
place in the document. For cross-group structure between text
and figure, link context plays an important role. When the
links point from and to the same figure, the link context is
restricted to the affected anchors whenever it remains within
the group. Activation of a side-loop in the text, should reuse
the navigation channel as the system must always return to its
previous state whenever the user is finished with reading the
information. Finally, we have the cross-reference links, but
these are so broad that we can not make any specific remarks
on the presentation specifications.

The design given above is realized in HTML using frames to
implement channels. Java applets are used to implement the
cross-group structures.

Figure3: Screendump of the Internet interface.

In conclusion having identified and analyzed the structures
in a hyperdocument, allows convenient Internet access to the
content and the structure of the paper document; a major im-
provement over facsimili presentation. The document inter-
face (see figure 3) can be accessed via the demo link on our
homepage.
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