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Research on Table Image Analysis and

Evaluation Method

Yanhui Liang Computer Applied Technology
Directed by Yizhou Wang

Abstract

With the wide spread and various applications of digital documents in the mod-
ern era, document image analysis gains more and more attention in image processing
and computer vision fields. Table is such a ubiquitous form of communication in
digital document image that its structure analysis, content extraction and editing
as well as evaluation of its analysis result are of great significance.

In this paper, through a sufficient research on various table formats we propose
a table model and implement a table image ground truther by a user-friendly graph-
ical interface. Besides, we propose a novel method to evaluate table segmentation
results based on the table image ground truther.

Table model includes table structure model and table functional model. Table
structure model implies table’s physical features, such as the number of rows and
columns, the location distribution of the cut-off lines and the distribution of table’s
components. Table functional model, based on table structure segmentation, is
built by constructing a hierarchical tree for the whole table from the stub, stub
head and boxhead respectively. In the functional model, each data cell in the
table body is assigned a unique row-column index. Given a table image, based on
the table structure model our table image ground truther first extracts connected
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components (atoms) then semi-automatically determines the locations and spans of
row/column separators according to the size of atoms and projection profiles, under
human supervision. After we obtain the structure of the table image, we assign
different labels to different table components according to their positions, i.e. the
stub, stub head and boxhead, in a hierarchical tree structure and assign each data
cell its row-column index. Besides, for the convenience of further applications, we
output the table analysis result as an XML file.

We evaluate a given table segmentation result by computing edit distance from
its row and column separator assertions relative to ground truth. The edit dis-
tance is the sum of all the edit operation costs that correct wrong row and column
separators. To compute the cost of each wrong separator, we connect the atoms
which are extracted in the ground truthing process into an atom graph with weighed
edges. Edge weight takes neighboring connected components’ size similarities and
distances into consideration. Then each edit operation cost is a function of the sum
of the weights of the edges that the separator cuts through. Thus, separator errors
incur different costs depending on the severity of the error, where severity roughly
corresponds to how forgivable the error would be considered by a human observer.

Experimental results demonstrate the effectiveness of our table image analysis
method which is able to provide satisfactory results. Besides, the proposed evalu-
ation method is proved to be not only efficient, but also useful in formalizing the
intuitive quality of different segmentations.

Keywords: Table Image, Structure Analysis, Functional Labeling, Evaluation Method
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