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Overview

* Ground truth is the basis for any
performance analysis workflow

e Aletheia:

Document
Images

Image Operations
Border / Print Space

Layout A
Analysis, OCR B
Analysis, UCR

Layout Regions
Unicode text content
Reading Order / Layers
Dewarping

Validation

Evaluation

XML
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Ground Truth Production

[ 00424430 (Co\ourlmage 00424430c.tif, B/W Image' img)

* Accurate ground truth is
crucial for evaluation
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Image Operations
* Binarisation g@mmmmg@ﬁ—
— Threshold (variable) - Michael Oviemel, 1758,

— Otsu
— Sauvola

- Michoel Dviemel, 1758,

* Noise removal

_ se (vari edruclt ud verle
Pepper noise (variable) .swzid;ael Driemel 1735?' )

gedrudt und veckats,

- Wichnel Dviemel, 1758,

— Selected components
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Image c Tools ine Conto Coa o Draw Conto o n

Layout Regions

Polygonal shape

11 types: Text, image,
table, separator, ...

Sub-types:

— Text: paragraph, heading,
page number, ...

Other attributes (e.g. text

content, language,

orientation)




Creating Regions

Manual tools

(rectangle, arbitrary and

isothetic polygons) r—
.~ Ford's appealing

Semi-automated tools  Airstream van

(shrinkers)

— Based on bounding
boxes of connected
components

— Smearing based
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Regions

Modifying Regions

e Correction of pre-
produced data

 Add, move and
delete polygon

points

Split and merge
regions (attributes
are preserved)
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Text Reading -
Order

Content Text Overlay

Region Attributes

i ' Properties for 00000259.xml

Text Region r0

e Additional
properties for each
type of region

Type

Line Drawing
Separator

Music

Can be modified for
multiple regions at
once (e.g. setting the
language for all text

Unknown

Main Attributes
Text Type
Production
Language and Script
Primary

Graphic
Chart
Chem

MNoise

[credit

Secondary

Language |German

regions)

]

Script [Latin
Text Style
B I

Font family
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e Unicode

e Special font
(support of

characters that are
not (yet) part of the
Unicode standard)

° Vi rt ua I keyboa rd 110 “ Latin capital letter O with diaeresis }

(customisable)
e Text search

19/10/2018

Text Content

;ala Verteildigungskrieg begonnen,ein w:ihres Viélker

EdHE 1 {8, Text Content (Unicode) for 00448890.groundtruthxml (Region r2)

werden,daR dieser Krieg um Osterreich-Ungarn,von der Donaumonar
als Verteidigungskrieg begonnen,ein wa hres|
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I Apply and Next I Apply l




* [nteractive text
overlay on the
document
image for
quality
assurance
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* Layers are an
additional level of
abstraction to group
regions by Z-order,
allowing the
definition of
overlapping regions

 Drag & drop
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Layers

Reading Order | Layers
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7 Unassigned Regions

Highlight Children




Text Lines

* Marking text lines: %mﬁm
— By splitting regions
(one click split) .

— . . beven Staruren, Receffen, Privilegien
ByI shri r:j king a roE: n (;j e e e Fanl o,
selected connecte
componen ts

— By merging line
fragments

— By combining words
— By manually drawing

. beriebiE
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Words and Glyphs

e Similar to marking text

Staraararthum icdet: atl

lines: ———
Split tools Smargavarthum Micdet-Lanfie

Merge tool SRGTIaT o,
Shrinkers

Manual drawing

* Text can be
propagated to all
levels (e.g. from [ iv2 wepen

- & Word N9T7L3

= & Word N100540
1 L& Glyph N100935
reg I O n S to g y p S & Glyph N101180
. Glyph N101380

@ Glyph N101526
@ Glyph N101738




Initial size

,\Nq 3

Image

Dewarping

Grid-based method
for geometric
correction of
document images

Create and save
dewarping ground
truth as well as load
existing dewarping
data from XML files.
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* Ground truthing

rules and

Vali

guidelines validator

3 message levels
(error, warning, info)

Easy identification

of regions that

cause problems

(highlighted in
document view)

Document Validity (mp00032.seg-finereader-converted.xml)

= J Validation Results

Warnings

Region 15 overlaps Region rl2
Region r12 overlaps Region r5
A Mon-text region in reading order
1y No GTSID defined
/B Mot in reading order
—J Errors
—(’ Pending Regions
: j Text line r14 without parent text region

Some regions overlap each other

=[] Validation Options
_ f|General Checks
E [¥]Check if GTSID defined
i J|Check Layers
-[W/|Reading Order
-[Wf|Region Specific Checks
0[] Text Related Checks

Filter:

V|Regions [¥|Textlines |¥|Words |¥|Glyphs

Validate

l | Close
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Performance

easure quality
of segmentation
methods

° Full Result | Selected Region
. +--. Misses (6) + | Area Weighted Errors, Success Rates and Influence on Over: «
I - - [] Partial Misses (50) Merge: 54510 [success: 88.93 %, influence: 25.89 %)
Split: 486923 [success: 64.26 %, influence: 46.45 %)

=[] Merges (30) p :
& splits (16) M|5§: 411_BH [success: 95.51 %, |nfluenl.:e: 20.41 %) L
[T Misclassifications (9) Ea?rlllal Ml_f_s: 3259§2=;55u5c;e‘ss: 96.41 ?{69 T;I;lzch: 19.66 ;6; 3
4 Read'r_‘g Order (66) False Detection: 0 [success: 100.00 %, influence: 16.67 %4
Statistics Overall Error: 841850  [Text:20.7%, Image:0.0%, Graphic:!
D Text Reading Order: 981 [success: 72.90 %)
&) Image
@ Graphic O:.E"[:” ert[ur rate: 20.97 5%
rithmetic mean: 20.
ﬁ I‘_:\I:::rawmg Harmonic mean: 22.58 %
Overall success rate:
¥ Separator Arithmetic mean: 79.03 %
-~ Table Harmaonic mean: 77.42 %
¥ Maths
~{Z} Frame Region Count Deviation:
-~ Noise absolute: 53
@ Unknown relative: 0.8
< n

B 7 Evaluation Results for LayoutEval2

Show Labels




XML Format

Mature XML
schema which is

part of the PAGE
(Page Analysis and Ground

truth Elements) format
framework

Backward
compatibility (all
tools can handle older
versions of the XML
schema)

A

PAGE root
(XML)

—

o N

PAGE gts PAGE gts PAGE gts
(XML) (XML) (XML)

‘| k.i " ]

PAGE structure consisting of a root instance
linking to task-specific output or ground
truth files. Note that gts XML instances may
link to further resources (e.g. a dewarped
image) depending on the nature of the
respective method.




Page Collection

Page Collections

x.;:::-ule i
Salan

00000259 xml

* Can represent all

pages of a printed
J document (e.g. a
00000086 book) or a loose
collection of

S unrelated pages

g Stored as METS XML
file, linking to the
s individual page
images and content
PAGE XML files




Aletheia

I mETY

Home Image Bounds Reglons Text Lines Words Glyphs
L e Reset Dialogs &Intmaumon
» S ‘-‘ = Welcome Window eUser Guide
E‘I i ' t 1 : Updates
Edit Zoo Image Quality Customisation Window Aletheia

Further Usage

e Aletheia:

* Ground truth production
system

Result viewer (layout
analysis results)

Layout and text editor i L2 ‘
(e.g. showcase production F . m,‘ . T ey

L. Ll o Hopa Atvarieni , de bi lakidr hragfc
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