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Präsentationsformen

Bei Tagungen gibt es im wesentlichen drei Formen:

1 technischer Bericht
I ausführliche Beschreibung
I viel Text, Zahlen in Tabellen (Überprüfbarkeit),

ausgewählte Abbildungen

2 Vortrag
I wesentliche Idee vermittelt
I viel visualisiert

3 Poster
I ansprechende Visualisierung
I im persönlichen Gespräch erläutert

1) ist der eigentliche Konferenzbeitrag und wird veröffentlicht
auf der Konferenz wird 2) oder 3) präsentiert

analog: Bachelorarbeit und Kolloquiumsvortrag
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Dalitz, Pohle-Fröhlich, Schmitt, Jeltsch: The gradient product transform for
symmetry detection and blood vessel extraction. VISAPP, pp. 177-184 (2015)

The Gradient Product Transform for
Symmetry Detection and Blood Vessel Extraction
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Abstract: The “gradient product transform” is a recently proposed image filter for assigning each image point a symmetry
score based on scalar products of gradients. In this article, we show that the originally suggested method for
finding the radius of the symmetry region is unreliable, and a more robust method is presented. Moreover, we
extend the symmetry transform to rectangular symmetry regions so that it is more robust with respect to skew,
and the transform is generalised to also work with three dimensional image data. We apply the transform
to two different problems: detection of objects with rotational symmetry, and blood vessel extraction from
medical images. In an experimental comparison with other solutions for these problems, the gradient product
transform performs comparable to the best known algorithm for rotational symmetry detection, and better than
the vesselness filter for blood vessel extraction.

1 Introduction

A symmetry is a geometric transformation under
which a subset of an image is invariant. Formally,
when f (~x) is the pixel value at position ~x, then a re-
gion Ω is symmetric under the transformation σ if

f (σ(~x)) = f (~x) for all~x ∈Ω (1)

The class of the transformation σ defines the symme-
try type: reflection, rotation, or translation. In Fig-
ure 1, the symmetry region Ω is the church window
and it is invariant under reflections at the six yellow
axes, and also under rotations with angles α= k ·2π/6
around the intersection point of the axes. Rotations by
multiples of 2π/m form the symmetry group Cm, with
the special case C∞ denoting rotation invariance under
arbitrary angles.

A survey of symmetry detection algorithms can
be found in (Liu et al., 2010). Generally, these algo-
rithms assign each image point a “symmetry score”
that measures how suitable the point is as a symmetry
centre. The image of symmetry score values thus rep-
resents a “symmetry transform”, and symmetry points
correspond to maxima in the symmetry transform im-
age. The computation of the symmetry score depends
on the type of symmetry and is specific to each algo-
rithm.

For detecting C2m (point reflection) symmetries in
greyscale images, Dalitz et al. have recently proposed

an algorithm that is based on scalar products of grey
value gradients at corresponding positions. Let us call
the resulting symmetry transform the gradient prod-
uct transform. In (Dalitz et al., 2013), this transform
was defined based on a square shaped mask and meth-
ods were given for determining the size of the symme-
try region and for discriminating between rotational
symmetries and axial symmetries. The latter can be
useful for finding actual rotation symmetries, because
reflection symmetries can also show up as C2 symme-
tries (see Figure 2).

The gradient product transform was reported in
(Dalitz et al., 2013) to perform comparable to or even

Figure 1: A symmetric object. The church window shows
reflection symmetries according to the yellow axes and a C6
rotation symmetry.

This is a self-archived version of a paper that appeared in the Proceedings of the
International Conference on Computer Vision Theory and Applications (VISAPP), pp. 177-184 (2015)
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Symmetry

Given: image f , mapping σ, and object region Ω ⊆ R2

Symmetry σ maps object onto itself:

f (σ(~x)) = f (~x) for all ~x ∈ Ω

Example:

• mirror symmetry with
6 reflection axes

• rotation symmetry with
angles α = k · 2π/6

α

Symmetry group

Rotations by multiples of 2π/m form symmetry group Cm

C2 is equivalent to point reflection
C∞ is rotation invariance under arbitrary angle
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Präsentationsformen

Robertson, Dalitz, Schmitt: Automated Page Layout Simplification of Patrologia
Graeca. DATeCH, pp. 167-172 (2014)
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ABSTRACT
This paper illustrates how automated image preprocessing
can improve OCR results of an important 19th century se-
ries of Greek authors. The roughly 75,000 ancient Greek
pages from the volumes published by J.-P. Migne known
today as Patrologia Graeca have a wholly regular layout,
but one that is not easily reduced to a reading order by
standard layout-analysis algorithms. We use a Hough trans-
form and k-nearest-neighbor distance rejection to locate and
then remove the features that confuse modern layout analy-
sis. This allows us to separate the valuable Greek text from
the less useful Latin translation, greatly simplifying later
stages of processing, including de-hyphenation, automatic
spell-checking and editing. Our implementation is based
upon the Gamera Python package. We make the source
code of our solution freely available.

1. ANCIENT GREEK DIGITAL CORPORA
AND OCR

The study of ancient Greek literature from its origins in
the eighth century BC to the fall of Byzantium in AD 1453
has benefited for decades from successive efforts to digitize
source documents. Yet in today’s age of ‘linked’ and ‘big’
data, the limitations of these corpora, singularly or com-
bined, impede scholarly research and publication.

The admirably comprehensive Thesaurus Linguae Grae-
cae (hereafter, TLG), which made Greek texts available on
digital tape as early as 1976, includes the works of all au-
thors listed in the Canon published supplementary to the
project. The last print version of this document [1], com-
prises works roughly to AD 1000. According to the project
website, this upper limit in recent years has been extended
to the sixteenth century AD. However, the TLG corpus is
not freely available: at present, the single user is charged a
yearly fee of around $100 (USD) and is subject to a license
agreement which, among other things, prohibits “the pub-

Permission to make digital or hard copies of part or all of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. Copyrights for third-
party components of this work must be honored. For all other uses, contact
the Owner/Author.
Copyright is held by the owner/author(s)
DaTECH May 19-20 2014, Madrid, Spain
ACM 978-1-4503-2588-2/14/05.
http://dx.doi.org/10.1145/2595188.2595213

lication of a Greek text from materials supplied by TLG if
such text does not reflect the addition of significant value by
the editor” [9].1

In contrast, the Perseus Digital Library (hereafter, PDL)
provides its ancient Greek texts under a Creative Commons
ShareAlike 3.0 license, permitting the desirable forms of
reuse that TLG forbids. However, the currently download-
able corpus of ancient Greek in PDL is far less comprehen-
sive than TLG, comprising 399 XML-TEI encoded texts,
with the works of the Christian Church Fathers particu-
larly lacking. Indeed, the gap between open Greek texts
and the TLG has been quantified in the Open Greek and
Latin Project Author Picklist : it identifies 903 works that
are not available in the PDL [8].

Since projects like Internet Archive and HathiTrust now
make available high-quality page images of public domain
texts comprising many ancient Greek authors, optical char-
acter recognition presents itself as one practical approach
to completing a corpus of desirably licensed texts. In 2013,
the Lace repository, comprising over 600 texts with poly-
tonic Greek, was published [12]. Generated using Rigaudon
[10], a suite of custom code comprising HOCR manipula-
tion, automatic spell-check and text recognition based on
the Gamera Greek OCR package [6], the Lace repository
demonstrates that nineteenth century Greek can be OCR’d
at the scale and quality necessary to contribute to the per-
missively licensed Greek corpus in an cost-effective manner.

2. THE PATROLOGIA GRAECA
Fortunately, there exists a large series of texts dating from

the late nineteenth century whose volumes fill the gap in per-
missively licensed Greek texts. Between 1857 and 1866, J.
P. Migne’s Imprimerie Catholique produced the 161 volumes
of the Patrologiae Cursus Completus, Series Graeca (known
as Patrologia Graeca hereafter, PG) a collection of works
in ancient Greek by the Christian Church Fathers, ranging
from the Church’s beginning to AD 1453. We estimate that
75,000 pages of PG contain Greek texts. The vastness of
this enterprise as well as the relative obscurity of some of
its authors has meant that PG remains an frequently cited
and quoted source for these authors, even in the cases where
more recent editions exist.

PG contains the majority of works lacking in the PDL: of
the 903 works identified by Franzini as not available in PDL,

1The ‘Abridged Online TLG’ allows for search free-of-cost,
but may not be downloaded.

This paper appeared in the Proceedings of the
First International Conference on Digital Access to Textual Cultural Heritage (DATeCH), pp. 167-172 (2014)
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Feature 1

Gamera Software:

Our Code:

References
Perseus Digital Library:

http://gamera.sf.net/

http://heml.mta.ca/lace/datech14/

https://code.google.com/ocropus/

http://www.perseus.tufts.edu/

OCRopus Software:

Robertson has trained OCRopus and achieved 94% character accuracy.

Layout Features of PG

− two column layout with letters ’A’ to ’D’ between columns

− inter−column letters merge columns in OCRopus

postprocessing cannot reliably compensate for these errors

− textual content can cross both columns to save space

OCRopus can however not segment the pages into lines. Reason:

Fig. 3: Distance Rejection rejects samples with a large distance to its kNNs.

Fig. 2: Lines detected by the Hough transform.

Fig 1: Example of the layout features confusing OCRopus.

out of 187 inter−column letters on the test pages,
only two were not removed (noise and very different font)

our algorithm never erroneously removed a character

after preprocessing with our algorithm, OCRopus often could
completely seperate the Greek and Latin columns

Results

Data set:  57 training pages and 53 test pages from PG, scanned by ourselves.

The 178 inter−column letters ’A’ to ’D’  from the training pages were used to 
train the distance rejection with k=3.

− works in ancient Greek by Christian Church Fathers
from the Church’s beginning to AD 1453

Patrologia Graeca

Important source that fills the gap in permissively licensed Greek texts.

− printed by J.P. Migne between 1857 and 1866

− still widely cited due to obscurity of some authors

− about 75,000 pages

− printed cheaply with small type and poorly inked

Contains the majority of works missing in the Perseus Digital Library.

2) Remove only those letters in the space that are "not too different"

from trained letters ’A’ to ’D’ (Distance Rejection, see Fig. 3)

1) Find inter−column space with two Hough−transforms on only those

CCs with space to the left, or to the right, respectively (see Fig. 2)

Inter−Column Letter Removal

Two step approach:

implement ourselves. Like Gamera itself, we make our code freely available.

Implementation with Gamera

Gamera is an open source Python library for building custom recognition

systems. The implementation was faciliated by the built in functions

− cc_analysis

− distance based confidence calculations for distance rejection

The Hough−transform was the only low−level algorithm that we had to

− rotation_angle projections for automatic skew correction

and bbox_merging for character segmentation

Automated Page Layout Simplification of Patrologia Graeca

Bruce Robertson, Mount Allision University, Department of Classics, Canada

Christoph Dalitz and Fabian Schmitt, Niederrhein University of Applied Sciences, Germany

Presented at the Conference "Digital Access to Textual Cultural Heritage" (DATeCH) 2014 in Madrid, Spain
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Modul Seminar will zweierlei üben

1 Vortragsgestaltung
20 min Vortrag

2 schriftlicher Bericht
ausformulierte Zusammenfassung,
max vier Seiten mit bereitgestelltem Template

Beides sind verschiedene Präsentationsformen
zum selben Gegenstand

• inhaltliche Entsprechung

• Form aber nicht
insbesondere ist 2) nicht die ausgedruckten Folien zu 1)

Bericht wird korrigiert und zurückgegeben

Dalitz: Berichte verfassen. -4-
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Beispiele

• Bachelorarbeit, Studienarbeit

• Fachartikel, Tagungsbeitrag

• Pflichtenheft, Dokumentation

Ziel

• nachvollziehbare Erklärung eines Sachverhalts

• Anforderungen:
I vollständige Beschreibung,

ggf. bei Vorarbeiten auf Literatur verweisen
I Angabe verwendeter Quellen
I Leser muss mit gegebenen Informationen Ergebnisse

im Prinzip reproduzieren können
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Technischer Bericht versus Vortrag

Vortrag technischer Bericht

wesentliche Idee vermitteln Ergebnisse überprüfbar darstellen

Bullet-Points ausformuliert

lieber Grafik als Tabelle
⇒ optisch erfassbar

Tabellen wesentlich
⇒ Zahlen ablesbar

im Detail nicht unbedingt
nachvollziehbar

nachvollziehbar und
reproduzierbar

Quellen nur bei Zitaten und aus-
gewählten Vorarbeiten
Angabe: nur Autor/Jahr

alle Quellen

Angabe: vollständig,
so dass recherchierbar
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Gliederung

1 Abstract: Zusammenfassung des Inhalts

2 Einleitung: Hinführung und Überblick

3 Hauptteil je nach Gegenstand, z.B. bei:

I Experimenten: Methoden, Ergebnisse, Diskussion

I Algorithmus: Problem, Algorithmus, Verhalten

I Software: Anwendungsfälle, Benutzung, Probleme

4 Fazit: Ergebnisse und offene Punkte
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Beispiele

• Template auf der Webseite zur Veranstaltung
I Formatierung und Beispiele für Abbildung, Tabelle, Listing
I selbst aber kein Beispiel für technischen Bericht

• aus Bachelorarbeit entstandener technischer Bericht:

C. Dalitz, R. Baston: Optical Character Recognition with the Gamera
Framework. In C. Dalitz (Ed.): “Document Image Analysis with the
Gamera Framework.” Schriftenreihe des Fachbereichs Elektrotechnik und
Informatik, Hochschule Niederrhein, vol. 8, pp. 53-65, Shaker Verlag
(2009)

Von meiner Webseite (Abschnitt “Publikationen”) erhältlich
dort auch weitere Beispiele (Konferenzbeiträge, Journalartikel)
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Quellenangaben

Beispiele vollständiger Literaturangaben

R. Gonzalez, R. Woods: Digital Image Processing, 2nd
ed. New Jersey, Prentice-Hall (2002)
Bibtex: @book

W. H. Richardson: “Bayesian-based iterative method of image
restoration.” Journal of the Optical Society of America,
vol. 62, pp. 55–59 (1972)
Bibtex: @article, @inproceedings, @incollection

J. Berger: “Krieg um die Köpfe.” NachDenkSeiten - Die
kritische Webseite, 03.03.2015,
http://www.nachdenkseiten.de/?p=25262 (2015)
Bibtex: @online, @misc

Alternative für Webseiten: Fußnote
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