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Introduction Ruling Line Detection Performance

Document image analysis (DIA) is the subfield of
digital image processing that aims at converting
document images to a symbolic form for
modification, storage, retrieval, reuse, and
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Metadata in Context [4:

» Descriptive Metadata: describes a resource for
discovery and identification, e.g., author, and

* Baseline uses real handwriting only (Arabic)

Identification Performance with Different Amounts of Real Data Performance Gains with Different Amounts of Real Data
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writer idiosyncrasies.

o Structural Metadata: indicates how document
components are organized, e.g., tables, pre-
printed ruling lines, etc.

Thesis Hypothesis:

By exploiting various metadata in off-line
handwritten documents, we are able to restore the
original structure between documents, build new
relationships from them, and facilitate problem
solving in information retrieval tasks.
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A high-level view of modules of
document analysis system for various applications.

Table Detection in HW Documents

Table Detection via Dynamic Programming [
Each page is decomposed into:

1. one table

2. multiple tables

Row correlation is based on inside-space stream.
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Conclusions ard Future Wor
 Existing methods in MP documents do not
completely solve the problem in HW documents.

* Part of the errors are caused by complicated
layouts, such as letter forms, signatures, etc.

 Future work includes detection methods requiring
no row segmentation, and better layout analysis.

Writer ID w/ Severe Data Constraints

Scenarios and Methodologies

 Although usually assumed sufficient for research,
data can become a problem for real-world writer
ID, e.q., authors are unavailable, uncooperative.

* Model-Generated Handwriting and Model-
Perturbed Handwriting can be used.

* We adopt Varga and Bunke’s perturbation model
6] and employ user studies to calibrate (7.
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(a) Performance for parameter subspaces. (b) Reduction of perturbed data for training.

Conclusions and Future Work

* MPH can be useful for writer ID, in addition to
handwriting recognition.

e It is possible to find better subspace of
parameters s.t. more gains are acquired.

 Future work includes simulation-based approach
that requires no expensive classifier re-training.

Model-based Ruling Line Detection

Scenarios and Methodologies

* Pre-printed ruling lines are used to help people
write neatly on paper. In document analysis,
however, they create challenges for handwriting
recognition and writer identification.

* Rewrite the residual function and so
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* Ground-truth on the page level and measure
directly the detection errors as:

D[Z] — Malgorithm [Z] — Mground—truth[i]

ICDAR Doctoral Consortium 2011°, Beijing, China

Our result.
Conclusions and Future Work

* Propose an effective model-based ruling line
detection algorithm.

Result from [4].

* Scale-up experiments and the effects on
applications such as writer ID are ongoing.
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