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1 Introduction

Bilingual dictionaries hold great potential as a source of &xiesources for
training automated systems for optical character recognitianhime translation
and cross language information retrieval.

The Bilingual Resource Inference and Dictionary Generation Enveohm
(BRIDGE) system is a tool that investigates methodologies ecithigues for
automating the process of acquiring lexical knowledge about LessmOnly
Taught Languages (LCTL). The main goal of this tool is tiperproduction of a

high quality OCRed dictionary that can serve both as an enhanoddlstze aid,

and as a lexical resource for language processing systémscope of this tool
covers the acquisition of written (rather than spoken) languwage lexical
resources, incorporating information that can be obtained from a paper dictionary.

In our tool, the user interface is designed in Java and the backboressing
programming is done in C++.

System requirements:

Disk space: At least 60 MB of free disk space.

Display Adapter: ATl FireGL X1-128 Video Accelerator (Curr&ystem). The
graphics card should have 1 MB of memory.

Monitor: 1280 * 1024 (Current System)

External requirements:
Scanner (Currently Fujitsu fi-4220C)



2  System Overview

BRIDGE provides a Dictionary-to-XML capability where the operadf the
system can acquire, segment, tag and generate a formattedneteetrsion of a
hardcopy bilingual dictionary source given minimal knowledge abdbet t
secondary language. BRIDGE is a staged approach to dictionaipgparsd
tagging. Pages are scanned into the system, and stored individba&lprdcess
consists of:Acquisition and OCR, Segmentation, Taggingand Generation,
with Accessas a follow-on process. The goal of the interface it to provide a
seamless integration of the stages, along with the ability teatoerrors in the
processing at will. Figure 2-1 provides an overview of the geperakss. Each
basic module is highlighted below and described in detail in the foidpw
sections.

BRIDGE

Acquisition

Traming/
Correction

N

Feature
Extraction

J

|_[Segmentation
Classification

—*

o
)

T
.

E
8

g

=9
=
£
2
Z
Q
[=]
[un]

Generation
Search/
Retrieval

% Cleanup I I

Figure 2-1 System Overview

Setup: The system is administered through a set of configurationgauailable
from a dropdown menu. It has the ability to set up new dictionarietalli the
directory structure and configure default parameter filesdoh ef the modules.
At each stage in the process, the operator will set various etaEto customize
the interpretation and processing of the dictionary.

Acquisition: We assume that the operator has control of the scanning process.
Our scanning specifications are as follows.

 Burst the binding of the dictionary

» Scan dictionary pages at 300-400 dpi, according to a defined naming convention.



The system is fairly sensitive to the scanning process suptrator should make
sure that the highest possible quality scans are obtained.

OCR: We are using ScanSoft SDK for OCR, with the goal of providing a
consistent character representation of the content. OCRing thesrpagpares
them for further processing such as segmentation, tagging and generation.

Segmentation: The goal of segmentation is to identify individual dictionary
entries physically in the image. The operator prepares saegiaentation pages
and the system is trained to learn page features. The sgstgments the pages
based on the learned features. The result is feedback into tbm sgstefine the
segmentation procedure.

Tagqing: The purpose of the tagging process is to label different tgbes
linguistic constructs, such as headwords, translations, parts-ohsfe@S) or
pronunciations, for each dictionary entry, so that resources carerierated.
Tagging uses the repetitive structure of each entry to learn the labetspdiasor
provides the features for learning.

Generation: The generation module is responsible for taking the output of
tagging and producing various result sets. The operator will be@lskelect from
different formats. Currently the following formats are supmbrfEEl, Rosetta,
Lexicon-Translation Pairs, Example of Usage-Translation PaifdylH and
HTML with Images.

At various stages in the system the operator can correct worcthemecter
attributes. The “correction modules” allow the operators to uléiyebuild a
“perfect” resource.

Correction:

OCR Caorrection Interface: An OCR correction interface is built on top of the
OCR correction module. It consists of an edit window that will shbe
recognized text formatted in the same way as the origindgionigry. The
suggestion window provides options for words found in the dictionary or
suggested by the OCR correction module. The original image dlpisn in the
right window. Operators will be able to make corrections, and fireid
propagate them throughout the remainder of the document.

Labeling Correction: Labels can be corrected by selecting groups of regions and
relabeling them on the workflow panel.

After the resources are generated, the results can be used for follow-on
applications or used to drive tools such as BRIDGE-View.



Search and Retrieval: The BRIDGE-View application was developed to fill the
gap between noisy data and the page image. It allows users to searchtfe resul
of parsing and then return to the image of the original dictionary.




3 Installation of the System

At present, we have preinstalled the entire system onto a depktspnal
computer. The compilation and execution is done using a “batch” file. T

BRIDGE system uses BRIDGE-GUIl.bat, and Search and Retrigvahi using
BRIDGE-View.bat.



4 Overview of the User Interface

The interface (shown in Figure 4-1) consists of various panelaged in a Java
GUI. Overall the interface is broken into 3 main areas: ThauM@peration
Area (Menus), the Workflow Panels Area and the Display Area.

Menus: The Menu Operation Area (Menus) consists of menu controls and their
sub-menus. These controls are used to control a majority of the dwgh |
operations.

Workflow Panels: The Workflow Panels Area holds control panels for the five
different working modes. These five different working modes areROC
Segmentation, Tagging, Generation and View which can be selectddthkng

the panel with the mode name. The first four modes are describgeciions
Optical Character Recognition (OCR3egmentationTagging and Generation
respectively. View is described in sectiBRIDGE-View. The Workflow Area
can be used to classify different parts of the image, to dikiel@riage into zones
and to use these zones to train the system. For the first fokingganodes, the
four panels in the workflow have a similar look and feel, allowiregoperator to
open images, display metadata, and control execution through a series of
processing buttons, and to add corrections back to a training set. dlhardde
will have two buttons namely Create View and Run View. The detill be
explained in sectioBRIDGE-View.

Display Area: The third part of the interface is the Display Area. Theplais
Area consists of a Toolbar Area and an Image Display AreaTdbtar Area
consists of shortcuts (tools) for the menus and image scalingtigms: The
Image Display Area displays the scanned dictionary page imagdetailed
explanation of these parts is given in the following sections.
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Figure 4-1 Overview of the GUI; 1: Menus, 2: ToolbaArea, 3: Image Display Panel,

4: Workflow Panels

Menus

The menu bar contains the controls to operate the interface. Althoagh oh
the same operations are found in the individual panels, they can typically be found
in the pull downs as well.

File

Open a Dictionary: Clicking on this menu will open up a FileChooser dialog.
The operator then selects the appropriate dictionary to process.clioeatly to

be selected should already exist. Preparation of a dictionarpiained in detail

in Section 5.Zreating and Manipulating Dictionaries
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4.1.2

4.1.3

4.1.4

Refresh Dictionary: After any modification, if the selected dictionary is not
updated automatically, the operator should select this menu optiondshréifie
dictionary and update it.

Save: The operator can alter the data or add new training informatedectthg
this menu item will show a "Save Modified Files?" dialog boxt thets all
changed files, that can be saved as seen in Figure 4-2.

& save Modified Files?

[v| OCR-Result (CE0D03.0cr)

All Hone 0K Cancel

Figure 4-2 “Save Modified Files?” dialog

Delete: Not implemented currently.
Close: Disabled currently.

View Log File: If there is any problem, the operator can view the systemylog b
clicking on this menu and opening the log file. Information such as “Cuaild
find Tagging config file” is printed for debugging purposes.

Exit: The operator selects this option to exit the system. The topevdl be
prompted and the decision will be confirmed before exiting. Theraysi# also
prompt the operator to save the changed data before exiting.

Edit
Undo: The operator can cancel a recent operation and return to the previous status
by clicking on this menu option.

Modify

This menu and its submenus provide various editing operations that can be
performed on the display area. This helps to create new regiongufdt®ns
provided are creating (Create) and selecting boxes (SelecReading Order
Select), moving and deleting the boxes (Move and Delete, respgstiverging

the selected boxes (Merge) and splitting them (Split). All thenus have
shortcuts on the toolbar. All the sub-menus also have mnemonics or layboar
shortcuts. They are explainedAppendix 7.2

Workflow

This menu and its sub-menus control the different operations in thesgpigef
the dictionary. The sub-menus are described below.

12



4.1.5

OCR: It contains three itemScan Run OCR and OCR Prep Clicking the
Scan option will bring up the scanning software and its configuratiornrfate.
The operator should save the scanning output in an appropriate dirédtery.
scanning the pages, the operator can run OCR on them by clickiRgith@CR
option. Clicking theOCR Prep option will bring up theOCR Organizer dialog.
OCR Prep organizes the raw data into a hierarchical strudtoese options have
the same function as the buttoBsan OCR and OCR Prep in the Workflow
area of the OCR panel, respectively.

Segmentation:It contains only one iterSegment Segmentation helps to mark
the image into distinct entries or regions. Based on this clzsin, the system
can be trained using feedback techniques (Bootstrapping). Thisesubhmas the
same function as the butt@egmentin the Workflow area of the Segmentation
panel.

Tagging: It has a sub-mentiag. The function of this sub-menu is to classify
different word parts of the image such as headword, part of speecther,
translation, etc. This classification can be used while gengriite output. It has
the same function as the buttdag in the Workflow area of the Tagging panel.

Generation: It contains only one itenGenerate This sub-menu enables the
operator to generate the data in different formats like HTML, Xklc. It has
the same function as the buttGeneratein the Workflow area of the Generation
panel.

Configuration

Config Utility: Under theConfig (Configuration) menu, there is a sub-menu
Config Utility . Selecting this item will pop up thgridge Preferencesdialog box
which allows the operator to configure different parts of the systeluding
System Path, Dictionary, Zone Colors, Scanning, OCR, Segmentationngaggi
and Generation. The configuration for OCR, Segmentation and Geneaation
reserved for future implementation. Configuration for Dictionaryl vk
described in Section 5Qreating and Manipulating DictionarieScanning will be
described in Section 53canning and Tagging will be described in Section 5.6

Tagging

Personal Dictionary: Using this sub-menu, the operator can set up and modify
personal wordlists (dictionaries) for spell check operation on thRedGext. A
detailed explanation of this procedure is given in section %J4idg a personal
dictionary (ies) for spell check

13



4.1.6 Help

4.2

42.1

Help: Pops up the help manual.

Overview: Opens a PowerPoint file which gives the overview of this project.
Future Work: Pops up a "To do ..." list.

About Bridge: Version and copyright information.

Workflow Panels

The workflow panels are located on the left side of the intertaggently, there

is one for each of the following; OCR, Segmentation, Tagging, Geoerand
View. Within each panel (except for View), there are ImageeAs, Labeling,
Workflow and information panel components. View mode has two buttons
Create ViewandRun View on its workflow panel.

Panel Components

The following figure shows the workflow panel for the segmentatiotiqggorThe
name of the current dictionary that is in use is shown in the topdmer of the
figure.

Cuctmonary:  Eoxamapin Tt ol

Carvend Fie: CEMM Lo

OO Segmeniston  Tegeng | Geeesstien | Vere
Rkt Tepining

map
CEROD TIF v |=
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CENDLTIF v <+— Image Access
CE00CTH ¥
CEQDDS T x
CENOOT T *
CES0GTI x
CEANGA T o =
Favwalt Jonars
Wisalda
L Fargpans Fatypadin
v Fogpas Comamiation e Labe]ing
v Fangaes SarvgheLinay
I [ r—"
B
v Faagosts Mesist
w Fangpom Myt
¥ Check Uncheck AN ke s ke
Al Zones To Traning
Sabeitind L]
+—— Workflow
Wod Kflerw
e
Seleriva fane o +— Information Panel

SO Or Fane 10w X 5 ope e

Figure 4-3 Segmentation Panel
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Description of different parts of the Workflow Panel is as follows:

Image Access:This panel has three columns. The leftmost column will display
the current Image files (pages in the dictionary). The middignoolis the Result
column and will indicate if the output of this stage has been getkrThe
Training column indicates if a training data has been prepared or aothé
Result and Training columns a red cr*sgdicates that the data is not available,
while a green check ma¥" indicates that the data is ready and that this file can
be forwarded to the next stage. There is also a provision to lodk. alfie
operator can Right Click on a file in the Result or Training coltmnliock it. If a

file is |locked, it cannot be edited or modified until it is unlocked gisimilar
manner).

Labeling: The Labeling sub-panel is used to select labels for various regions
the image such as new Training zones. The operator selects zonieh to view

in an image by selecting the checkboxes that apply. To createzomes for
training, the operator should double click on the zone label. This willée the
Create sub-menu. Then the text in the image can be selecteagoynd with the
mouse pointer.

Workflow: The workflow sub-panel contains options to control dictionary
processing. Depending on the mode of processing (OCR, Segmentatgmgra

or Generation), the operator can select which zones to display achl twladd to
training using the checkboxes provided. This sub-panel also contains tivesbut

to perform OCR, Scanning, Segmentation, Tagging etc. Depending on the
processing stage, one or more of these controls will be available to the operator

Information Panel: This panel gives information about the selected zone
including the co-ordinates and the type of the selected region.

In the following sections, a brief description of the workflow pédoeldifferent
stages in processing is provided.

4.2.2 OCR Panel
The OCR Panel shows different textual zones in the dictionaagenabeled as
Zone OCR, TextLine_OCR, Word_OCR, Character_ OCR and
Special_Symbol _OCR. There are two modes - Result mode and Traioihg,
When in the Result mode, text can be extracted from the inmahdisplayed in
the OCR Content sub-panel. The operator can perform spell check o @R
Content. This panel allows for the correction of any mistakes thatdtigvare
may have made. The Labeling sub-panel has another tab that pesgal s
characters when in the Training mode. When in the Result mode, |dutede
zones can be added to train the system using the corresponding optien in
workflow panel. The workflow sub-panel also contains buttons Soan,

15



4.2.3

4.2.4

4.2.5

4.2.6

4.3

OCR andOCR Prep. The scanning operation is to be followed by OCR. The
result will prepare the file for segmentation. Availabilityresults is indicated by
a green check mark in the Result column.

Segmentation Panel

In segmentation, the operator can divide the image into diffeegidns such as
Regular, Continuation, SingleLine etc. These options are provided on the
Labeling sub-panel. In the Workflow sub-panel, an option is provided to display
only the selected zones. The ghost zones let the word boxes be atisplag
workflow sub-panel also contains the but®egment Segmentwill segment the
image into the zones.

Tagging Panel

Tagging allows the operator to classify the parts of textiesdword, Part of
Speech, Translation, etc. These options are displayed on the Lahdbpanel.
Accordingly, the zones can be marked as appropriate types and addsd the
system. There is also an option to show word boxes (Ghost Zones) oikfeow
panel contains th€ag button. The tagging result is needed for the generation part
of processing.

Generation Panel

The Generation panel has a display capability in six diffefemhats, TEI,
Rosetta, Termlist, Example of Usage, HTML and HTML with lesdDepending
on the user requirements, the output can be generated in a suitable format.

View Panel
The View panel has the buttons Create View and Run View. These ©ptimate
the underlying data for BRIDGE-View and run BRIDGE-View.

Display Area

The display area is divided into two main parts (1) Toolbar Anea(3) Image
Display Panel. The toolbar area contains shortcuts or tools fanémeis. The
Image Display Panel is used to display the scanned page of tioaaligtand the
different bounding boxes with different types. All box operations should be
performed in this area. The following tablesntain the information about
different toolbar shortcuts and their corresponding menus. These teolsea

for visual manipulation of the image.
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4.3.1 Image Scaling Tools
The toolbar provides three controls to scale the image to the reges@dtion.
Their description is given in the table below.

Control

Toolbar symbol

Description

Image Scaling

Scale: [100% ~

Scales the display of the image up or dg
within the display area.

wn

Zoom in

Increases the image resolution.

Zoom out

Decreases the image resolution.

Table 4-1 Image Scaling Tools

4.3.2 Image Editing Tools
The toolbar also contains shortcuts for the sub-menus in the Menu Openaa.
The following table displays these shortcuts with a brief description.

Sub-Menu Item

Toolbar shortcut tool

Description

&

Most of the time this tool is selected
default. When this tool is selected, clicki
a displayed box in the display area W

DYy
ng
ill
be

Select select that box, and the selected box wil
Select highlighted.
When this tool is selected, dragging 3
dropping the mouse on the display area
Reading Order a7 show the reading order of the selected area.
Select B Try this tool and check the result.

nd
will

17



This tool is disabled most of the tim
Double click on a zone type in the Labeli
area to activate it. Select this tool to dra

e.
ng
v a

Ly, box in the display area. The type of the box
Create wal : .
c Is the same as that of the zone which was
reate . .
double clicked to activate the Create tool.
This tool is used to change the size af a
box. When this tool is selected, dragging a
Edit 'ﬁ corner of a box will resize that box.
Edit
This tool is used to change the location of a
- box. When it is selected, dragging the box
Move \| can move it to a desired location.
Mowve
When this tool is selected, clicking the box
L . . .
Delete % in the display area will remove that box.
Delete
This tool allows the operator to merge two
boxes into a single box. When it |is
selected, clicking one box will select that
% box as the first box, clicking the second
Merge . .
i box will merge those two boxes into|a
erge .
single box.
This tool allows the operator to split|a
single box into two boxes, either in|a
horizontal or in a vertical direction,
Split & depending on the location of the mouse
Split cursor.
Same as menu item File Save. Saves the
_ changed data. Selecting this menu item will
Save H pop a “Save Modified Files?” dialog box
5 ' that lists all changed files that can be saved.
ave . .
(As shown in Figure 4-2)
Same as menu item File> Open &
Open ﬂ'—*h Dictionary. Opens a new dictionary.

Open

Table 4-2 Image Editing Tools
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Note: The box type can easily be changed. The procedure to changaxthge

is: select the box> click the target box type on the buttons listed in the Result
zones area. The change in the box type will be indicated byhtmege in the
corresponding box color. The changes will be saved when the file is saved.
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5 Using the Interface

This section will describe how the operator can use the intetéageerform
various operations. First, we will explain how to configure various elements of the
system: Zone Colors, Scanner, etc. Then we will cover preparaficime
dictionary in two cases; from scratch and using an existingpdarty. Finally, we

will explain the operation of the system in detail from scantingeneration in
different file formats.

5.1 Configuring the System

5.1.1 Configuring the Scanner
The operator can select the scanning application by configunegStanning
panel in theBridge Preferencesdialog box (shown in Figure 5-1), which can be
opened through the menu itédonfig — Config Utility .

& Bridge Preferences

System Paths | Dictionary Manager rZone Colors rScanning rOCR rSegmemation rTagging rGeneration |

Current Dictionary: ExampleTutorial
Dictionary Path: C:'BRIDGE'TestDictionaries'ExampleTutoriall

Scanning App: |C:IPI}(THANIEIINIQUICKSCN.E}(E " Browse |

Create View App: |C:IEIRIDGEIMapSearchRetnevelcre ateview.hat " Browse |

Run View App: |C:IEIRIDGEIMapSearchRetrieve‘tru niiew. bat " Browse |
0K Cancel

Figure 5-1 Bridge Preferences Dialog Box

5.1.2 Configuring the "Zone Colors"
In the OCR, Segmentation and Tagging modes, different colors adetaise
differentiate zone types. Zone Colors configuration is the onlytaapange the
color that represents each type of zone. For each mode, click oné ttoevtable
shown on top of the panel. This will display another table at the baifaime
current panel (shown in Figure 5-2), which lists the ID, nasolar and editable
attributes for all the different types.
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] Bridge Preferences ['5__(|

rSegmentation Dataset
Segmentation DATASET ID | DATASET NAME | FILE EXT | FILE LOCATION
0 |Result by |$DICPATHISegmentationi...
1 | Training [tdt |$DICPATHISegmentation/T...
D | MAME | COLOR EDITABLE

20 Region-Regular | I [w]

21 Region-Continuation [ 1 vl

22 Region-SingleLing [ ] [v]

23 Regior-Unterminated I vl

24 Regoin-Open | 1 [vi

25 Region-Noise [ 1 vl

76 Region-Misc ] vl

Figure 5-2 Zone Color configuration

To change the color of a zone type, left-click on the color columhahzone
type. This will pop up &ick a Color dialog box (shown in Figure 5-3).In this
box, the operator can pick a color he desires for that zone typehmuoptions
available.

& Pick a Color @

Recent:

Preview

n - . Sarmple Text Sample Text .
. . . Sample Text Sample Text

| OK || Cancel H Reset ‘

Figure 5-3 Changing color of a zone type
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5.1.3 Configuring Personal Dictionaries
To facilitate spelling correction of OCR, the operator can uséhdn own
Personal Dictionaries. These can be set ffdomfig — Personal Dictionary.
The details will be described in Section Bgtical Character Recognition (OCR)

5.2 Creating and manipulating dictionaries

There are two ways to create a dictionary, as a new.

5.2.1 Creating new dictionaries from scratch
Step 1: Select the menu iter@onfig — Config Utility to pop up theBridge
Preferencesdialog box.
Step 2: Select the Dictionary Manager panel then the Create Newttthg text
field shown in Figure 5-4.
Step 3: First select an existing directory by clicking tBeowse... button, then
type the new dictionary’'s name in the Dictionary Location textlfiln the
example shown in Figure 5-4, "C:\Bridge" is an existing directorg,"d@estDict"
is the new dictionary's name.

&} Bridge Preferences

Scanning | OCR | Segmentation | Tagging | Generation |
System Paths r Dictionary Manager r Zone Colars |

Dictionary Management

| Create New || EditExisting |
Create Hew Dictionary

Dictionary Location: C Bricge TestDict | |

| oK | canceL | aepwy

Figure 5-4 Create a dictionary from scratch
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5.2.2 Manipulating Existing Dictionaries (Dictionary manager)

If the operator already has a dictionary prepared, they care @eeew dictionary
from this existing dictionary as described below. In this casenhawe the pre-
existing dictionary as the source dictionary and the new dicticamthe target
dictionary. There are multiple ways in which an existing dictipnean be

modified. The operator can either copy the whole dictionary agdsthe new

dictionary, or they can copy the image files or the configomat the destination.
The operator can move the source dictionary or rename it. Thensoisaa
provision to delete an existing dictionary. The following steps outtime

procedure to make changes to an existing dictionary.

Step 1: Select the menu itel@onfig — Config Utility to pop up theBridge
Preferencesdialog box.

Step 2:Select the Dictionary Manager panel and then the Editikgigt display

the panel shown in Figure 5-5. The Panel will display the operatioialdgathe
source dictionary field and the target dictionary field.

Step 3: Set the source dictionary using the Source text field and atfyett
dictionary using the Target text field.

Step 4: Select the desired operation from the Select Operation drop-dstyn li
where:

Copy All: duplicates the whole source dictionary.

Copy Images: copies only images to the target dictionary from the source
dictionary.

Copy Configuration: copies only the configuration to the target dictionary from
the source dictionary.

Move: moves the source dictionary to the target dictionary.

Rename: changes the name of the source dictionary to the name of the new
dictionary.

Delete:removes the source dictionary

Verify: Verifies the structure of the dictionary.
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Dictionary Management

[ Create New | Edit Existing

Edit Dictionary

Select Operation:

Source:

Target:

Copy Al - |

(Copy All

Copy Images |
ICopy Configuration

Move |
Renarme

Browse... |

Browse... |

Delete
Werify

Figure 5-5 Manipulating existing dictionaries

After a dictionary is created, a file with the given dictignaame and extension
".dic" is created. For example, if the new dictionary has nanestDict", then
this dictionary file is named "TestDict.dic" and the contentsisfdictionary will
be put in directory "TestDict" which has the initial directstyucture shown in
Figure 5-6. The file TestDict.dic should be created in the sdireetory that is
the parent directory of the dictionary TestDict. For exanipléestDict is put in
C:\; then TestDict.dic should also be created in C:\.

=) TestDict
=] 1mages
=) OCR
IC5) OCREBX
{20 Training
=) Segmentation
|y SEGRESULT
) TRAININGSET
=I-IJ) Tagging
=115 HMM
=) Generation
{2y EntryImage
Iy ImageHtml
{2y RawHtml
| Rosetta
i) TEL
I) Result
=) RuleBased
=) Generation
{2y EntryImage
Iy ImageHtml
{2y RawHtml
| Rosetta
i) TEL
I) Result
{2 Training

Figure 5-6 Dictionary structure
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5.3 Scanning

Click the Scan button in the Workflow area to activate the third party scanning
software PixTools (shown in Figure 5-7) to perform page scanninginiéréace
QuickScanto control the scanning is shown in Figure 5-8.

% PixTools(R)\QuickScan ™
“aersion 2.0 Level 1

Image Scan, Yiew, dnd Print utiliy
FixTools 32-Bit Runtime Libraries Version 6.1, build 1271
Copyright 20070 -2002 [] Pisel Tranzlations, Inc.
SanJose, California IS4 [408]) 325-3860 Fax [408] 232-9232
Pirel Tranzlations provides products for the acquizition and manipulation of images.

Loading scanner driver...

Figure 5-7 Starting PixTools

‘ QuickScan

File Edit Scan Yiew Tools Help

o 8=

Figure 5-8 QuickScan Interface

In the QuickScan interface, the scanner set up dialog box can \etexttihrough
the menu itenBcan— Preview Settings..(shown in Figure 5-9). In this dialog,
the operator can control the scanning mode, resolution, contrast, brigptess,
size and so on (shown in Figure 5-10).
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ooy QuickScan

File Edit | Scan Wiew Toolz Help
4o 40 Select Scanner. @ ‘ I odp \uuz‘ bl
’E ‘ @ Preview Settings... Chil+E

@ Preview Scan

A8 Mew Batch... CivB
Irzert...

Rescan Page..

- w [Ready

Figure 5-9 Preview settings for scanning

Fujitsu fi-4220C on ST - 0000

i ode —Page

More...

[Letrer - 85211 in k3 —l

Dats per inch Layout Ll

ISEIEI vl * Portrait " Landscape JPEG. .. |

-~ Dither S urce _ Fuijtzu Onling |
I Nane ;I I.l'-‘l.utu:umatlc: j

About...

Fatterm. . | [ Detect Page Length

[™ High Speed Scanning

— Contrast — Brighthess
£ fanual o Automatic % tdanual = futomatic
| 1
J At - ) o 128
[ - |

Drefault | Ok I Cancel

Figure 5-10 Setting scanning parameters

To avoid the inconvenience of configuring the scanning parametdrgisacthe
QuickScan interface is open, the operator can create a profidd wbntains the
entire predefined configuration. TReofile Editor dialog box is shown in Figure

5-11. In this dialog, the operator can control the scanning type, resolatiage i
file format and so on.
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Profile Editor

n] Jaob Separatinn] IP ]

Profile MName |yntitled

Praotected

Dezcription

Scanning
Scan Type

Page Size
DRl
Sawing
File Type
Colar Format

Comprezsion

- [ [can not delete profile]

|Jzez preview zcanner zetlings.

* |Black and 'White |
b Letter- 85 % 11 in |
+ 1300 |
L TIFF (=.TIF) ~|
: |I3ir1arj,I ﬂ
. |COITT Group 4 |

%)

ok | Cancel

Figure 5-11 Creating user profile for a predefinedconfiguration
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Optical Character Recognition (OCR)

The OCR results are obtained using ScanSoft's OCR software €8ysiem 12.
The OCR panel is shown in Figure 5-12. The panel is divided into four mai
areas, and the description for each area is as follows.

{3 CEODO3.TIF - BRIDGE Bilingual Segmentor & Parser
File Edit Modify Workflow Config Help

G Lo e NS (2]

;;; Select rSelect Create Edit Move Delete Merge  Split

Dictionary: ExampleTutorial

Current File:
OCR

Image Result Training ]

CEDO01 TIF v * -
CEDO02 TIF
CEOOO3 TIF
CEOO04 TIF

CEOO0S TIF
CEOOOB TIF
CEQOOO7 TIF
CEOO08.TIF
CENNNY TIE

OCR Zones

4

SEYRNRYRYRNENES
P | 3 {2 2 X (XX

Visible

=

=

TextLine_OCR

=l

Character_OCR

|
|
Word_OCR |
|
|

=l

=l

Special_Symhbol_OCR

[v| Checkilincheck All [] Hide Unchecked

-Add Zones To Training

Selected All

Waorkflow

| Scan H OCR H OCR Prep

Zone Info
Select one zone to view its properties

Figure 5-12 OCR Panel and workflow
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5.4.1 Description of the Panel

Image Access Area

At the top of this OCR panel is a table, which lists all theepaaf the current
open dictionary. The first column Image shows the filename of eagh pfhe
Result column shows whether or not the OCR résalavailable. The cross mark
¥ shows that the result is unavailable; while the check 1 v~ kshows that the
result is available. The Training column shows whether or not thentysage
contains some training samples; here the cross mark and the caeckave the
same meaning as in the Result column. In Figure 5-12, for image CE0O@ieT
result is available and the training output is not availabledigplay an image,
click in either the Result or the Training column for that imagthile in the
Result mode, the operator can mark various zones in the imagahssibngbeling
area. These zones can be added to train the system. The opana&dso select
the resolution of the image by using the Image Scaling todleozdom in, zoom
out tools on the toolbar.

Labeling Area

The sub-panel for Labeling can be switched between two views rash@e
requirement. When in the OCR Zones view mode, it will display tla@apl
classification of the image for analysis. If the check box leetorzone type is
checked, this type of zone will be displayed on the image. Chetidakdhe
different zone types and see the change in the display of the thaxekvide the
image into different sets. Currently there are five typdmee Zone, Textline,
Word, Character and Special Symbol. The first four types of zones dave
hierarchical structure shown in Figure 5-13, while the Specialb®i is at the
same level as the Character.

1 OCR Box Information

A ".ocr" file generated from the original OCR rdswhich organizes the whole page into a
hierarchical structure. From this file, the systesn get the type, coordinates, content of one zone.
These files are stored in directory

"\OCR\OCRBBX".
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Figure 5-13 Different zone types used for classifition

The OCR Content view of the Labeling sub-panel is used for OCictian

which includes a spell check. The interface for the correctioratperis shown
in Figure 5-14. The interface displays the textual extract ofuh@nt page image
in the text pane. Theorrection operatiors explained in detail in a later section.

| OCRZones | OCRContent |
Current Word Properties

Type:
7 nonlatin ) latin uppercase @ latin lowercase
) numerical ' punctuation  symbol ' others
Style:

® normal ' bold Citalic O bold and italic ' underline

-a subjunctive direct passive affix . see-LN .
-a(E ) 1 affix added to nouns forming words
which referto a specific one of several | Ka-
nang lsciaa ol kadhe, That | fish there |, not
that one further over . Halng balava ahg ila ?
Which house is theirs ? la adidea fo posses-

Bl | &~

1]

Spelling
lgnore Add
Stop Ignore All
SuggestionList
seen -.
seeing

e'en j

Figure 5-14 OCR Content to be used for OCR Correctin
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Workflow Area

[¥] CheckiUncheck Al [_] Hide Unchecked

Add Zones To Training

| Selected || All |

Workflow

| scan || ocR || ocrprep |

Figure 5-15 OCR Workflow area

The workflow area sub-panel (Figure 5-15) has the option to usecadihes
marked on the image to train the system. Depending on which monese for
training, the operator can choose to either select some zones iekdhel
Selectedbutton to add those zones or they can choose to add all zones by clicking
the All button. The operator can also decide to view all zones or no zones in the
image. This option is provided by the Check/Uncheck All checkbox: Tii®ev
reflected in the Labeling/Result Zones area. To view onhaicetypes of zones,

the operator should check them in the Result Zones area and therilehétille
Unchecked checkbox in Workflow. This will show only the selected zones.

Add Zones to Training: Not useful for current version, this will be implemented
in the future.

This sub-panel also has the buttons for Scanning and OCR.
Scan Button: Its operation is explained in ti&anning Section 5.3.

OCR Button: The operation of the OCR button is describeBanforming OCR
on the ImaggeSection 5.4.2.

OCR Prep: The operation of this button is explainedd@R Prep Section 5.4.3.
Information Panel

This area is used to provide the operator with detailed informatitre afelected
zones such as zone type and content, etc.
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5.4.2 Performing OCR on the Image
Clicking the OCR button in the Workflow area will pop up therform OCR
dialog box (shown in Figure 5-16). In this dialog box, the operator cact sleée
set of images to perform OCR on by setting the start andilerfields. Another
useful operation is the selection of language. Checking the langudigetditon
will provide the operator with the list of languages that ScanSGipture
System V12 supports for the OCR operation. Appropriate language selection can
improve the OCR performance, so it is very important. Since wayahassume
that one language is English in a bilingual document, what thetopeeeds to
do is select only the second language (if any) in this list.

Question: What if there is no support for the language | want to perform OCR on,
for example, Cebuano?

Answer: If you can not find the desired language in this list, try tectethe
language that has the similar alphabets with the desirgdidge. For example,
since Cebuano contains an alphabet with accents, selecting the languaga"Catal
or "Czech" can give more accurate result than just selecting "Ehglis

start file:

ce0001.tr ~

end file:

ce0003.tf

® language:

‘ German. Spelling supported -

i script:

‘ OK || Cancel

Figure 5-16 Clicking the OCR button pops up this Pdorm OCR dialog box

The Script radio button in thé?erform OCR dialog box is reserved for future
use.

32



5.4.3 OCR Prep
There is arOCR Prep button in the Workflow area, one click on this button will
pop up theOCR Organizer dialog (shown in Figure 5-17). In this dialog, the
operator can choose the range of pages to perform operationschondsing the
starting file in the start file field and the ending file in the end filafiel

& OCR Organizer @

start file:

cedon1.let

end file:

=

Figure 5-17 Clicking the OCR Prep brings up this OR Organizer dialog

Since the raw OCR results stored in the .let files have amg and character
information, the goal of OCR Organizer is to organize the rezedmaw results
into a hierarchical structure, i.e. convert a .let file intoa file. The converted
.ocr file has a pyramid structure shown in Figure 5-18. The two openations

in this part are (i) Organize characters into words; andOfiganize words into
text lines.

Figure 5-18 Classification of zones
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5.4.4 OCR Correction
The main function of the OCR Content panel is the spell check @@ result.
The extracted electronic text content will be displayed inakefteld on the left
panel (shown in Figure 5-19).

OCRZones | OCR Content |
Current Word Properties
Tyve:

© nonlatin © latin uppercase (@ latin lowercase

s O e O v % BALBAL. v = ABAT.
assessed value. v [AB56; b5c] assess,

assessed at.
yita, dak-a, If you land,
high.
abalu, giabaluban) singkwinta mil, The
abalwasiyun » assessment.
e - | lots in the city all have assessments.

abandunar v [A3P; c1] abandon, neglect.
W ezt w g 5
= lingun sukad
| nealectad himealf entirelvafrer hidswifa diad

Figure 5-19 Performing OCR correction and spellingcheck

© normal | O bold @ italic (' boldanditalic () underline:

uuuuu

Check the word content and properties

The operator can select a word either by clicking on the word itextdield on
the left panel or clicking the word box displayed on the right hashel display
area. The selected word will be highlighted in the displayedyémand the
properties (word style and word type) of this word will be showthéCurrent
Word Properties. For example, the selected Word akung is highljghtel the
properties show that it is a Latin lowercase word witltaic style.

Spell check of OCR content

Once in the OCR Content mode, the operator can perform a spell chélo& on
OCR content by clicking th&tart button under the text field. For a probable
incorrect word i.e. if the word is not found in the dictionary, the opetss the
options of ignoring the word or of adding the word to the Personal Dicyidoar
future use similar to other spell check tools. A list of possibtesction words is
also displayed in the Suggestion List field. The operator can choosplace the
incorrect word with one of the suggestions.
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5.4.5 Using a personal dictionary (ies) for spell check
Setting up Personal Dictionary (ies)
Go to the menu itenConfig — Personal Dictionary to pop up thePersonal
SpellChecking Dictionariesdialog box (shown in Figure 5-20).

} Personal § pellChecking Dictionaries

[ |BampI§E;lictiunar.g.r.dic Modify
v [UserDictionary.dic
Change Derault
Mew
Add
Delete

Full Path: ClsumaodiTides'configSampleDictionany.dic

Personal OK CANCEL

Figure 5-20 Setting up personal dictionaries for sglling check

For better understanding, one SampleDictionary.dic is shown seletied.
buttons on the right side panel can be used for modifying the cordkras
dictionary Modify Button), changing the default dictionar€hange Default
Button), creating a new dictionar]Néw Button), adding a dictionary already
created Add Button) and for deleting a dictionary from the selection Dstl¢te
Button).

The selection is confirmed when the operator presse@kh8utton. The option
Personal and Custom is provided for future use.

Editing a Personal Dictionary

To modify the contents of a personal dictionary, select it fioenlist on the left
hand side and click theModify Button. For better understanding
SampleDictionary.dic is selected (shown in Figure 5-21).

2 Note: It is important and is advised to specify thi extension when creating a new dictionary
and to create new dictionaries in theonfig directory. While adding a dictionary, the current
selection option is fordic extension.
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SampleDictionary. dic
Word

Dictionary

This

is

a

Sample
dictionary

Language

English

X |

\ OK H Cancel |

Figure 5-21 Editing a personal dictionary

To edit this dictionary, control button&dd, Delete and Change Word are
provided that can be used for adding a new word, deleting an existingoword
modifying a word from the present dictionary.

Presently English is the only language.

No changes are saved to the personal dictionary files until thratopeonfirms
them by clicking théOK Button.
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5.5 Segmentation

The purpose of segmentation is to break the contents of a pagatims based
on the training samples defined by the operator. Segmentati@oibaded on the
OCR result of each page. In order for the segmentation program smoothly,

the OCR result and the training samples must be available bdfere
segmentation begins.

5.5.1 Description of the Panel
Creating training samples for segmentation and the actual segmentatiathare
performed through the Segmentation panel which is shown in Figure 5-22.

) CE0002. TIF - BRIDGE Bilingual Segmentor, & Parser.

File Edit Modify Workflow Config Help

JENEN B NAEEE NN

~ Select rSelect Create Edit Move Delete Merge Split S

‘
Dictionary: TutorialDictionary b
Current File: CEODO2.bbx

OCR = Segmentation rTauuinu I’Generatinn View |

Image | Result \ Training |
CEOO01.TIF v v =
CEODOZ.TIF v > =

-
Result Zones
Visible
[v] | Region-Regular
[ | Region-Contil

=

[ Region-unterminated

=l

| Regoin-Open

=l

| Region-Moise

=]

|
|
| Region-Singlel ine ‘
|
|
|
|

| Region-Misc

=

[vi Checkiincheck All [T Hide Unchecked

Add Zones To Training
Selected All
Workflow
Segment

Figure 5-22 Segmentation panel and workflow
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Image Access

At the top of the Segmentation panel is a table, which listsf &éitle pages of the
current open dictionary. The first column Image shows the fileredreach page.
The Result column shows whether or not the segmentation’resualivailable.
The cross mar> shows that the result is unavailable; while the check 1+ ark
shows that the result is available. The Training column showsheshigte current
page contains some training samplesnot. The cross mark and the check mark
have the same meaning as those in the Result column.

Labeling

Below the table is the Labeling sub-panel that contains tealR&nes area. It is
a group of buttons with a check box in each one of them. These buttalkthe
types of entries (regions) that can be recognized by the séafina program,
and the definitions of these entry (region) types are as follows:

Regular: A complete entry that starts and ends in the same column.
Continuation: An entry that is the continuation of an entry from the previous
column or page.

SingleLine: A regular entry that contains only one single text line.

Unterminated: An entry that is not ended in one column (or page) and has a
continuation part in the next column (or page).

Open: An entry that is the continuation part of an entry in the previous colum
(or page) and does not end in the current column (or page).

Noise: An entry that should not be taken into account in the parsing qfaipe,
such as the page number, the indexing words that often appear ondaphof
page.

Misc (Miscellaneous):All entry types that don't belong to any of the above types
(not used currently).

% Segmentation result

The text file with extension ".bbx" which storegthumber of segmented entries, and the type and
bounding box of each entry. The first line of tfils is always a single number which represents
the total number of segmented entries. Each foligwine is an entry with the format "type left
top right bottom".

* Training Sample for segmentation

The text file with extension ".tdt" which storesthumber of training entries, and the type and
bounding box of each entry. The first line of tfile is always a single number which represents
the total number of training entries. Each follogviime is an entry with the format "type left top
right bottom".
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If the result is available, the check box in front of each button camséé to
display or not to display a specific type of entry. The other twokchexes under
these buttons have the following functions:

Workflow
The workflow sub-panel contains the following controls:

Check/Uncheck All: When this box is checked, all the check boxes above will
be checked and vice versa. This control can be used to decide vibetispiay
all the zone types or to display no zones in the image.

Hide Unchecked: If there are unchecked boxes in the above mentioned boxes,
checking this box will hide all the unchecked boxes.

Add Zones To Training: The two buttons Selected and All in this area are used

for preparing the training samples. Suppose for one page, the segmentation result
is available. If the operator clicks the All button, all the available erforabis

page will be added to the training sample set. If the operator selects rsies e

in this page, pressing the button Selected will only add the selected entries to the
training sample set. How to select one or multiple entries will be describeel in t
following section.

Workflow: The buttorSegmentin this area is used for performing the
segmentation which will be described in details in the following section.

5.5.2 Preparing Training Samples for Segmentation
There are three ways to prepare the training samfilesegmentation, they are
described below.

Working in the result display mode when the result is unavailable

When the segmentation result is unavailable, working in the resplagimode

to prepare the training samples requires the operator to drawestres on the
displayed page and then add them to the training samples. The procedure is:
1. Click the desired page in the Result column to display the ipaage in the

result display mode.

2. Double click the button with the desired entry type, the disdbedte button

treate. on the tool bar will be activated after the double clicking.

3. Press th€reate button @ on the toolbar, then draw the desired entry box
on thedisplayed image.

4. Each time the operator wants to draw a new entry with exeliff type, step (2)
and (3) should be repeated.
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5. After drawing all desired entry boxes, pressSb&ctbutton select on the tool
bar. This will enable the operator to select a drawn entry andeteeted entry
will be highlighted using the color defined for this type.

6. Add the selected entry to the training set by clickingStblectedbutton in the
Add Zones To Training area.

7. With the SHIFT key on the keyboard pressed, the operator cah rseléple
entries at one time.

Working in the training display mode when the result is unavailable

When the segmentation result is unavailable, working in the training display mode
to prepare the training samples takes less time than working negbk display
mode, especially when the OCR box informatismavailable.

If the OCR box information is unavailable, the first 4 steps to peeibe training

samples are similar to working in the result display mode exbepfirst step

which requires the operator to click the desired page in thaiigacolumn to

display the page image in the training display mode. After dgaaldinthe entries,
-1.'

the operator can click tHeavebutton Save  on the toolbar and then click tlK

button on the pop upave Modified Files?dialog.

If the OCR box information is available, it is easier to create the traiamglss.

The procedure is:

1. Check the show words box in the Ghost Zones area to display the word boxes.
2. Click theSelectbutton on the toolbar to get into the Select mode.

3. With the left key down, use the mouse to select all the woasl@sired entry.

The selected words will be highlighted.

4. Click the button in the Training zones area to assign tleetedl entry to the
type of that button.

|_‘||_

5. Press th&avebutton Save  to save all the drawn entries into the training set.

Working in the result display mode when the result is available

This is the simplest way to prepare the training samplesdgmentation. The
operator can select one or multiple entries to add to the trasehg The
procedure is:

1. Click the desired page in the Result column to display the ipzage in the
result display mode. There should be some entry boxes displayed on the images.
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5.5.3

o

2. Press th&electbutton Select on the toolbar to get into the Select mode.

3. Select the entries and press 8atectedbutton in the Add Zones To Training
area to add them to the training set.

4. If the operator wants to add all the entries into the trais@igthey can press
the All button in the Add Zones To Training area without selecting individual
entries.

Configuring Segmentation

After creating the training samples for the segmentation, ytbiers is ready to
perform the segmentation. To activate the segmentation the apdreks on the
Segmentbutton in the Workflow area. There will beDactionary Segmentor
dialog pop up (Figure 5-23). In this dialog, the operator can sélegbages he
wants to perform the segmentation on.

] Dictionary Segmentor Dialog
Dictionary Segmentor

Range Settings

(@ Range

i) Single Filename:

@® Filename) From | CEODO3.TIF ¥ | To | CEOUUS.TIF ¥

Selection

_1 Selection

Extra Options

[vi Feature Filename:

(@ Read From:
1 Wirite To:

] Result Dir: SEGRESULT
Working Directory Hame: C:Bridge\TestDict
Image Dir: Images
Training Directory Name: TRAININGSET
OCR Dir: OCR

| oK || CANCEL |

Figure 5-23 Setting parameters for segmentation
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Select a single page

1. Select the Range and then the Single Filename radio button (shown in
Figure 5-24).

2. Select the page file in the drop down list.

Range Settings
(® Range
i® Single Filename: | CEDD03.TIF b
i) Filename: From To

Figure 5-24 Selecting a single page to perform segmtation on

Select pages in a range

1. Select the Range and then the Filename radio button (shown in Figure 5-24).
2. In the From drop down list, select the starting filename.

3. In the To drop down list, select the stop filename, all theifiléisis range are
selected.

Select a specific collection of pages

1. Check the Selection radio button in the Selection area (shown in
Figure 5-25).

2. In the left list, click the file you want to select.

3. Press the>" button to add this file to the selection set (the right list).
4. Repeat step (2) and (3) until all desired files have been selected.

The functions of the other three buttons are:

">>": adds all the files in the left list to the selection set.

"<": removes the selected file from the selection set (the right list
"<<": removes all files from the selection set (the right list).

Selection

ceooozTIF |~/ [ . | |cEooo1.TIF
CEDD03.TIF CEDD06.TIF
CEDD04.TIF
® Selection |cppgps,TIF
CEO007.TIF |
CEDD08.TIF

o

1]

Figure 5-25 Selecting specific files to perform segentation on
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Feature Filename

If the operator does not specify any operation to the featuretliée learned
features will be put into a default feature file with the naftReature.ini".
However, if the operator checks the Feature Filename check bihe iExtra
Options area, there will be two text fields pop ups. One is Rea Bnd the
other is Write To. If the operator wants to put the learned fesatnte a specific
file, they can select the Write To radio button and input the fileenia the text
field. If the learned features have already been saved ifil® @and the operator
wants to perform the segmentation based on those features, thegleat the
Read From radio button and type in the already existing feakeineaime. In this
case, the system will not be retrained and the segmentatlmasésl on already
learned features. For example, the configuration shown in Figurenteaés to
read features from an already existing feature file name "Featilres

Extra Options

[¥] Feature Filename:

® Read From: |Features.inj |

i \Write To: | |

[ Result Dir: |SEGRESULT
Working Directory Hame: CBridgetTestDict
Image Dir: Imanes
Training Directory Hame: TRAININGSET
OCR Dir: OCR

Figure 5-26 Using segmentation parameters from a d&ure file

Result Dir

The text field of Result Dir shows where the segmentation sesiilt be put. If
the operator wants to change the location to put the segmentatitis, ré®y can
check the Result Dir check box first then type in the new locdtodirectory
name) in the editing field.

Other Information

There is other uneditable information shown in this dialog, whichuded
Working Directory Name, Image Dir, Training Directory Name andRQllir (see
Figure 5-23).

5.5.4 Activating Segmentation
After the entire configuration described above is complete, pres€3khsutton to
perform the segmentation based on the operator's configuration. When the
segmentation is finished, the table in the left panel should shonedhks for the
selected files that are available. If not, choose the menuFitem- Refreshto
update the display.
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5.6 Tagging

The goal of the Tagging process is to identify and tag the iafttomtypes, such

as headword, translation, part-of-speech (POS), pronunciation, in a digtiona
entry, so that resources can be generated. In order to run tagggnugrgation
results must be available.

Each dictionary provides a different set of information types, artetuify these
information types, different font styles, various separators ack Tike keywords
may also provide an explicit interpretation of the information type.

dbug, = ABYUG.

abugida n female lawyer.

abugiddu » lawyer. v 1 [B16;a2] be, become
a lawyer. 2 [A; b] speak for s.0. Abugadu-
ban ta lang ka kay wa kay pangabla, 1I'll
speak for you because you don't have the
knack of saying what you want. abugadu-
hun a lawyer-like. Abugadubung pangataru-
ngan, Lawyer-like reasoning.

Figure 5-27 A sample dictionary section

In the above dictionary sample (Figure 5-2Mp&dface font indicates headwords
and derived words, while a normal font indicates translations,itatid font
indicates examples of usage. Part-of-speech (POS) informatmavisled using
the keywords, n, v, etc. initalic font. Synonyms are preceded by equal to sign,
and translations are followed by period. A numbering system is oseeritify
translations with different POS.

The tagging process uses features font style, the separatdrtheakeywords.
The operator is required to provide these features in the “Configurgtie”. In

the following section, how these features can be provided to thiensyis
explained step by step.

5.6.1 Preparing the configuration file
This is done by the menu ite@onfig — Config Utility . Clicking this menu pops
up theBridge Preferencesdialog. In that window, click the Tagging panel. This
panel enables the operator to select which categories aratpretiee dictionary
the operator is working on, and the features of these categsin@sr( in Figure
5-28).
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& Bri dge Preferences

System Paths |  Dictionary Manager | Zone Colors | Scanning | OCR | Segmentation | Tagging | Generation |

Headword
Categories
Headword = Headword |~
POS ] w Translation 5]
Tr ~| Pronunciation =]
| TS | | New... || Remove || Edit... |
rPruperties rKeywords |/Separaturs rCIeaning rCummems
Properties
Font Style Language Encading
|Bola ~ ||| ) English ® Latin
coor I+ ot - o

| 0K | cancer | ampuy

Figure 5-28 Preparing the configuration file for tagging

The operator can use thpply button anytime he wants to save the entered
information. TheOK button saves all the information entered so far and closes
theBridge Preferencesdialog.

On the top left corner of the panel, the category currentlycteelein the
Categories is displayed in red (Headword in Figure 5-28 ). Tdreréwo lists in
the Categories area, the one on the left shows the categoribe aurrent
dictionary the operator is working on. The one on the right consists dbleoss
category names. In order to add categories to the lefsdilct a category from
the right list, and click on théddd button. The operator can define new
categories, edit or remove existing ones from the right list,rantbve added
categories from the left list.

The categories that appear in the right list are as follows:
Headword: The main word that defines the entry.
Translation: The translation of the headword.

Pronunciation: The representation that shows the way a word is spoken, using
phonetic symbols.
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POS: Part-of-speech, a classification of words according to theitiungcin the
context.

Domain: The region a word or translation is used in.

Gender: A grammatical category used in the classification of woRdssible
values are masculine, feminine, and neutral.

Number: Grammatical number (singular or plural).

Context: The framework or perspective a word or translation is used in.
Language: The original language of a word.

Alternative_Spelling: Another spelling of the word.

Compound/Derived: The word that is lexically related to the headword.
Compound/Derived_Translation: The translation of the compound/derived
word.

Example: A phrase or a sentence showing how the word is used.
Example_Translation: The translation of the example.

Idiom: An idiom including the word.

Idiom_Translation: The translation of the idiom.

Cross_ReferenceA reference made to another entry in the dictionary.

Antonym: The antonym of the word.

Synonym: The synonym of the word.

Tense: The grammatical tense (past, present, future etc.) as=beih a given
inflected form.

Person: the “grammatical” person (1st, 2nd, 3rd, etc.) associated with a give
inflected form.

Mood: Information about the grammatical mood of verbs, such as indicative,
subjunctive, imperative.

Explanation: Additional information provided.

Case:A form of a word which indicates its relation to other words.

Usage:The way in which the word is actually used.

Subcategorization: A further classification of words, such as syntactic patterns
for verbs, count/mass distinctions for nouns, etc.

SenseNumber:The numerals that are used to indicate different POS oretitfe
translations of a word.

Subject: A branch of knowledge the word is used in or the word indicates.
Collocation: A collocate of the headword.

Abbreviation: A shortened form of a word or phrase used mainly in writing to
represent the complete form.

Misc. (Miscellaneous):Reserved for the words that the tagging process could not
find a category for.

Separator: Shows the punctuation.

It is worth noting that the two categoriddisc. and Separator are added by

default to the list on the left, and these should not be removed limiaft list to
ensure that the tagging process works correctly.
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When a category name is selected from the left list, theatpecan define its
features. This is done by using the bottom part of this dialog, wioictaios 5
subpanels Properties, Keywords, Separators, Cleaning, and Comments.

The “Properties" Panel

In the Properties panel (Figure 5-28), the operator can heetfdllowing
properties:

1. The font of the category used in the dictionary.

2. The language (English or non-English) of the category.

3. The script (Latin or non-Latin) of the category.

4. The color in which this category will be displayed on some of the outputs.

The "Keywords" Panel

In most of the dictionaries some of the information is displayedthzy
abbreviations so that less space is used. These usually incl&énBa@n, verb,
etc.), gender (masculine, feminine, neutral), domain (physics, medtmng,etc.
A list of the abbreviations used in a dictionary is usually givethe preface of
the dictionary. The full forms of the most commonly used abbreviatwas
already included in the right list in the Keywords subpanel (Figure 5-29).

fPruperlies rKe;mnrds rSeparatnrs rCIeaning rCnmments |
Keywaords

Abbreviation | FullForm | - Full-Forms

feminine
masculine ==
abbreviation
acronmym
adjective
athverb

affix

article

Remaove

1]

oK | camceL | apPLy

Figure 5-29 The Keywords panel

When the operator selects one of the full forms on the righahsk.clicks on the
Add button, anEdit Dialog box (shown in Figure 5-30) appears asking the
operator to enter the abbreviation used in the current dictionaryi$oiutl form.

If a period is always used after the abbreviations in the dictiprias useful to
add the period to the abbreviated form as well. All POS abbreviations,
instance, should be entered when the current category is POS (red tiet on
the top left corner is POS).
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&) Edit Dialog X

| adjective |

0K | cancel |

Figure 5-30 Entering abbreviation for a keyword

The "Separators” Panel

Separators are usually punctuations used in the dictionaries t@atse@dierent
categories. The “Separators” subpanel (shown in Figure 5-31)sall@yvoperator

to describe different kinds of separators and their functions. Fivetopethat

are used during the tagging process (PreviousEndsWith, Starts\WdkW\ih,
InPlaceOf, and Contains) and the most commonly used separators in the
dictionaries are given in the right hand side list. The left hasel &t shows the
information for the current dictionary and current category as usual.

* PreviousendsWith is reserved for the separator used at the end of the
previous word. In Figure 5-27, a period is used at the end of the word
before the example of usage. This is indicated by “Example ofdJsa
PreviousEndsWith”.

» StartsWith operator is for the separators that appear at the beginning of a
category. For instance in Figure 5-27, the verb subcategorizategoca
begins with a left square bracket, “[*. This information candeniified
by the operator as “Subcategorization StartsWith [*.

* EndsWith operator is for the separators that appear at the end of a
category. In Figure 5-27, the translation ends with a period. Tlgises
to the tagging process as “Translation EndsWith”.

* InPlaceOf is reserved for the shortcuts used primarily for headwords,
such as using~" , for the purposes of using less space in a dictionary. If
“~" is used as a shortcut for the headword, this is indicated ead\tord
InPlaceOf ~”.

» Contains should only be used if some identifying separator is used in the
middle of a category. Using the other operators gives more igpecif
information.

“number” represents numbers used especially to divide differentd?@Svord,
such "1", "2", etc. “numberletter” is similar, but in the fotniaa", "1b", etc.
These can be used just like the other separators, such as foatéuorg
“Translation PreviouseEndsWith number
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rPrupenies rKeywams I’Separaturs rCIeaning ’/Cnmments |
Separators

0Op.-Sep, Relations Operators & Separators
[T | ‘ << Add J E

Operator Separatar PreviousEnds\With [
Starts\With 1
EndsWith (
InPlaceOf il
Contains \ =

Remave

4]

Figure 5-31 The Separators panel

For any category, there is no limit to the number of separtdtersystem operator
can identify. The same operator (with different separators) casdgemore than
once with the same category as well.

In most of the dictionaries, same separators are used fdn dhis case, the
operator has to add these categories (Translation,
Compound/Derived_Translation, Example_Translation) to the list in Fix2&

and describe the separators for the Translation, but there is noonesxbat all

the separators in the other categories.

In order to give the tagging process these separators, the systeator selects
the operator and the separator from the list on the right, and ¢thekadd
button. For instance, to enter the information “Translation EndsWith’5ytstem
operator selects the operator EndsWith and the separator period (.) fromdhe list
the right and clicks thAdd button when the current category is Translation.

The "Cleaning" Panel
This subpanel (shown in Figure 5-32) allows the operator to defirghtracters
that they do not want to be included in the final output. There are tvaiakpe
cases:

* “number” removes all the digits.

» “all punc” removes all punctuations.
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5.6.2

fPruperlies rKeywun:ls rSeparalurs fCIeanin rCumments |

Cleaning
<< Add number :

all punc
[

Remaove New... " Remove H Edit...

| oK | camcer | appy

Figure 5-32 The Cleaning panel

The "Comments" Panel
This subpanel is reserved for future usage.

Performing Tagging

After the segmentation results are available and the contigurée is ready, the
tag process can be called by clicking the menu Reatessing— Tagging —
Tag or by pressing th&ag button in the Workflow area of the left panel of the
tool (shown in Figure 5-33). This opens a dialog box (Figure 5-34) vasich the
operator the range of pages they want to be tagged. The taggingspusaafly
takes around 15-20 minutes for a 1000 paged dictionary.
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Figure 5-34 Tagging dialog box
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5.6.3 Preparing Training Samples for Tagging
The purpose of preparing the training samples for tagging isiai@h, not
system training. The operator can prepare the training filss ljke in the
segmentation part. HoweveZreate, Move, Delete, MergeandSplit operations
are useless in the tagging results.

There are two ways to prepare the training samples for tagging, one isesulie
display mode and one is in the training display mode, which are sitila
preparing the training samples for segmentation. Preparatiomeoftraining
samples for tagging differs by the presence of the BegirwBith is used to
indicate whether the word is the first word of a phrase or not. Wh®n, there
is a small point on the top left corner of the box around a word andidates
that this word is the first word in a phrase. It can be changehtyclicking on
the box (Figure 5-35).

In order to prepare the training samples in the result displagemthe result
should be available for the desired pages. The procedure is as follows:
1. Click the desired page in the Result column to display the ipzage in the
result display mode.

el AT

2. Press th&electbutton Select or rSelect button rselect. on the toolbar to get
into the Select mode.

3. Select the entries and press 8aectedbutton in the Add Zones To Training
area to add them to the training set.

4. If the operator wants to add all the entries into the trais@igthey can press
the All button in the Add Zones To Trainingrea without selecting specific
entries.

The procedure to prepare training data in the training display mode is:

1. Check the show words box in the Ghost Zones area to display the word boxes.
2. Click the Selectbutton or therSelect button on the toolbar to get into the
Select mode.

3. Use the mouse to select all words in a desired entry.eléetesd words will be
highlighted.

4. Click one of the buttons in the Training zones area to assipe &etected that

button type.
=
T
5. Press th&avebutton Save  to save all the drawn entries into the training set.
If the operator wants to make some corrections on the Resulamink data,

they select the boxes they wants to correct in the appropraalaygimode, and
changes the category and/or the begin bit of the boxes (Figure 5-35).

52



5.7

will have it out and see which of us two is a
m O Headword
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the priestly of © Atematie Speling ibubat
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m‘ m Hi O CompoundDerived_Translation @

0]

Bﬂ M W ® Example 1 2[' WCATy
make into d §{ O Example_Translation
L ]
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bean threadsc e sutang-
0 SenseNumber
bun,

o]

sutil | = LIMUN®

- O Misc. e S %
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1
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Figure 5-35 Preparing training samples

Generation

The generation module is responsible for taking the output of tagging and
producing usable results. In order for the generation procedure tatexec
smoothly, tagging results should be available. The generationdorecean be
called by pressing the menu itéPnocessing— Generation — Generateor by
pressing theGenerate button in the Workflow area of the left panel of the tool
(shown in Figure 5-36). This opens a dialog box (Figure 5-37) irchwthe
operator is asked to input a dictionary ID that is required foefRo$ormat. The
dictionary ID must consist of 7 characters. The first 3 charsianust be letters
and the remaining 4 characters must be digits (e.g. ceb0001). thieeoperator
selects the range of pages they want to generate, and the outpaitsffor those
pages.
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Dictionany: TutorialDictionary

Current File:
® TEI
) Rosetta
) Termlist

) Example of Usage
3 HTML
Z1 HTML with Images

s,
(ce0001-0009.xmi
ce0010-0019.xml
ce0020-0020.xml
v
~Workflow
Generate

Figure 5-36 Generation panel and workflow

dictionary id:

start file:

ce0001.bbx bl

end file:

cel001.bbx v

output format:

TE =mil

Rosetta xml

Lexicon-Translation pairs

Example of Usage-Translation pairs
HTML

HTML with entry images

Figure 5-37 Generation dialog box




o o

Right now, the generation procedure produces the output in 6 differenttdorma
These are:

TEl: An XML based format. More information about this can be found at:
http://www.tei-c.org/P4X/DIl.htmI The dictionary is divided into 10-paged parts,
and each is given in one file. The page numbers are in the x@nge If the first
page starts at 1, then the range will be x1-x9 for that part and then continue like
x10-x19 and so on. If the operator creates a new category, thisiatilbe
represented in the TEI result. Table 5-1 shows how categodeag@esented in
the TEI format.

Rosetta: Another XML based format. The dictionary is divided into 10-paged
parts, and each is given in one file. The page numbers are it x@-x9. If
the first page starts at 1, then the range will be x1-x9 for ghet and then
continue like x10-x19 and so on. Not all the categories are represerRedetta
format and if the operator creates a new category, thiswatilbe represented in
the Rosetta result. Table 5-2 shows how categories are repksetihe Rosetta
format.

Lexicon-Translation Pairs: Gives a list of Lexicon and its Translation separated
by a tab. All information is given in one file.

Example of Usage-Translation Pairs:Gives a list of Example of Usage and its
Translation separated by a tab. All information is given in one file.

HTML: Each dictionary page is displayed with given tags as an HTML file.
HTML with Entry Images: Each dictionary page is displayed with tags
represented as different colors along with the original dictionary entry image.

Figure 5-38, Figure 5-39, Figure 5-40, and Figure 5-41 show outputs for TElI,
Rosetta, HTML, and HTML with Entry Images formats, and Table BeBTaable

5-4 show outputs Lexicon-Translation pairs and Example of Usagelduans
pairs for the dictionary entries in Figure 5-27.

Note: The results of generation process presented here are from bRENnGe
(Cebuano-English) dictionary.
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Information

TEI XML

Dictionary entry

<entry> X </entry>

Headword

<form><orth> X </orth></form>

Alternative_Spelling

<form><orth> X </orth></form>

Pronunciation

<form><pron> X </pron></form>

POS <gramGrp><pos> X </pos></gramGrp>

Gender <gramGrp><gen> X </gen></gramGrp>

Case <gramGrp><case> X </case></gramGrp>

Subcategorization <gramGrp><subc> X </subc></gramGrp>

Tense <gramGrp><tns> X </tns></gramGrp>

Person <gramGrp><per> X </per></gramGrp>

Mood <gramGrp><mood> X
</mood></gramGrp>

Number <gramGrp><number> X
</number></gramGrp>

SenseNumber <sense n="X"> </sense>

Translation <trans><tr> X </tr></trans>

Compound/Derived <re type="derived"><form><orth> X
</orth></form></re>

Compound/Derived_Translation <re type="derived"><trans><tr> X
</tr></trans></re>

Example <eg><qg> X </q></eg>

Example_Translation <eg><trans><tr> X </tr></trans></eg>

Idiom <eg><qg> X </q></eg>

Idiom_Translation <eg><trans><tr> X </tr></trans></eg>

Language <etym><lang> X </lang></etym>

Cross_Reference <xr><ref target="X"> X </ref></xr>

Synonym <xr><ref target="X"> X </ref></xr>

Domain <usg type="dom"> X </usg>

Context <usg type="dom"> X </usg>

Subject <usg type="dom"> X </usg>

Style <usg type="style"> X </usg>

Usage <usg type="style"> X </usg>

Explanation <usg type="hint"> X </usg>

Table 5-1 Representation of categories in TEI XML drmat. X corresponds to the actual

information.
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Information Rosetta XML

Dictionary entry <entry id='entry id’ cI='U'> X </entry>

Headword <keyForm type="word"><term scr="Ia"
orth="normal"> X </term></keyForm>

Pronunciation <pron scr="la' orth='phonetics'> X </pron>

POS <pos> X </pos>

Gender <note type='grammar'> X </note>

Case <pos> X </pos>

Translation <sense><gloss> X </gloss></sense>

Compound/Derived <keyForm type="derivative"><term scr="Ila"

orth="normal"> X </term></keyForm>

Compound/Derived_Translatign<sense><gloss> X </gloss></sense>

Example <example><exTerm scr="la" orth="normal"> X
</exTerm></example>

Example_Translation <example><exGloss>X</exGloss></example>

Idiom <keyForm type="idiom"><term scr="Ia"
orth="normal"> X </term></keyForm>

Idiom_Translation <sense><gloss> X </gloss></sense>

Language <note type='etym'> X </note>

Cross_Reference <refForm type='crossref'><term scr='la'
orth='normal'> X </term></reform>

Synonym <refForm type='synonym'><term scr='la'
orth="normal'> X </term></refForm>

Antonym <refForm type='antonym'><term scr='la'
orth="normal'> X </term></refForm>

Domain <note type='domain'> X </note>

Context <note type='context'> X </note>

Subject <subject> X </subject>

Style <note type='style'> X </note>

Explanation <note type="hint'> X </note>

Table 5-2 Representation of categories in RosettaVi{_ format. X corresponds to the actual
information.
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<entry>
<form><orth>abug</orth></form>
<xr><ref target="ABYUG">ABYUG</ref></xr>
</entry>
<entry>
<form><orth>abugada</orth></form>
<gramGrp><pos>noun</pos></gramGrp>
<trans><tr>female lawyer</tr></trans>
</entry>
<entry>
<form><orth>abugadu</orth></form>
<hom>
<gramGrp><pos>noun</pos></gramGrp>
<trans><tr>lawyer</tr></trans>
</hom>
<hom>
<gramGrp><pos>verb</pos></gramGrp>
<sense n="1">
<trans><tr>be, become a lawyer</tr></trans>
</sense>
<sense n="2">
<trans><tr>speak for someone</tr></trans>
<eg>
<g>Abugadihan ta lang ka kay wa kay pangablt</q>
<trans><tr>I'll speak for you because you don't have the knack
of saying what you want</tr></trans>
<re type="derived">
<form><orth>abugaduhun</orth></form>
<gramGrp><pos>adjective</pos></gramGrp>
<trans><tr>lawyer-like</tr></trans>
<eg>
<g>Abugaduhung pangaaringan</q>
<trans><tr>Lawyer-like reasoning</tr></trans>
</eg>
</re>
</sense>
</hom>
</entry>

Figure 5-38. Dictionary part in Figure 5-27 in TEI Format
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<entry id="CEB0001000186" c/="U">
<keyForm type="word" lang="ceb" reg="modern">
<term scr="la" orth="normal">abug</term>
</keyForm>
<refForm type="synonym" lang="ceb" reg="modern">
<term scr="la" orth="normal">ABYUG</term>
</refForm>
</entry>
<entry id="CEB0001000187" cI="U">
<keyForm type="word" lang="ceb" reg="modern">
<term scr="la" orth="normal">abugada</term>
</keyForm>
<pos>noun</pos>
<sense><gloss>female lawyer</gloss></sense>
</entry>
<entry id="CEB0001000188" cI="U">
<keyForm type="word" lang="ceb" reg="modern">
<term scr="la" orth="normal">abugadu</term>
</keyForm>
<pos>noun</pos>
<sense><gloss>lawyer</gloss></sense>
</entry>
<entry id="CEB0001000189" c/="U">
<keyForm type="word" lang="ceb" reg="modern">
<term scr="la" orth="normal">abugadu</term>
</keyForm>
<pos>verb</pos>
<sense><gloss>be, become a lawyer</gloss></sense>
</entry>
<entry id="CEB0001000190" c/="U">
<keyForm type="word" lang="ceb" reg="modern">
<term scr="Ia" orth="normal">abugadu</term>
</keyForm>
<pos>verb</pos>
<sense>
<gloss>speak for someone</gloss>
<example>
<exTerm scr="la" orth="normal">Abugadihan ta lang ka kay wa
kay pangablt</exTerm>
<exGloss>I'll speak for you because you don't have the knack of
saying what you want</exGloss>
</example>
</sense>
</entry>
<entry id="CEB0001000191" c/="U">
<keyForm type="derivative" lang="ceb" reg="modern">
<term scr="la" orth="normal"> abugaduhun</term>
</keyForm>
<pos>adjective</pos>
<sense>
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<gloss>lawyer-like</gloss>
<example>

<exTerm scr="la" orth="normal">Abugaduhung

pangaaringan</exTerm>

<exGloss>Lawyer-like reasoning</exGloss>

</example>
</sense>
</entry>

Figure 5-39 Dictionary part in Figure 5-27 in Roseta Format

abugada
abugadu
abugadu
abugadu
abugaduhun

female lawyer
lawyer

be, become a lawyer
speak for someone
lawyer-like

Table 5-3 Lexicon-Translation Pairs for the Dictiorary part in Figure 5-27

Abugaduhan ta lang ka kay wa kay pangabla

Abugaduhung pangataringan

I'll speak for you because you
don’t have the knack of saying
what you want

Lawyer-like reasoning

Table 5-4 Example of Usage-Translation Pairs for th Dictionary part in Figure 5-27
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dbug

Symomm: ABYUG

abugada
POS:
Transiation:

abugidu
POS:
Tramslation:
FOS:

SerseNumber:
Tramslation:
SenseNumbar:

TIramsiation:

Example:

n [noun)
female lawver

n [noun]
lawver
v [verb]
1

be become a lawyer
n

speak for someone
[Abugadihan ta lang ka kay wa kay pangabla] I'l speak for
you becanse vou don't have the knack of saying what you want

abugaduhun (Compound Derived)
FOS: a

Translation: lawver-like

Example: [Abugaduhung pangataringan] Lawver-like reasoning

Figure 5-40 Html output for the entries in Figure 527

ahug? =

ahugada

ahugadu vl] ] be,

. 2[4 1] - Abugedi
hom tar lemg ko oay wa ay pangabla, 1'1
speakt for wou because you don't have the
lnack of saying what you want.

lawryer-like, Abugaduinmg pangatari-

ngam, Lawyer-like reasoning,

sil:-ru.u;gg = AMYUG.

sbugida » female lawyer.

abupidu = lawyer. v T [116;42] be, Lecome
a lawyer. 2 [A; bl speak for s.o. Abuprii-
ban to lang ka koy wE kay pangebla, T'U
speak far you hecguse you don't hawe the
kmack of saying what you want. abugadu-
o e lawyer-like. Abugadwebreng pangarari-
agan, Lawycr-like reasoning.

Figure 5-41 Dictionary part in Figure 5-27 in HTML with Entry Images
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6.1

6 BRIDGE-View

As mentioned earlier, the generation module is responsible fogtékenoutput
of tagging and producing usable results. One of the direct applicaifotise
results so obtained is the Search and Retrieval Intevfdabeh represents the
BRIDGE-View. This is a utility that lets the user search dn actual dictionary
entry. In other words, this module emulates the process of lookintprua
particular word in a hard copied paper dictionary. The idea behiaddol is to
convert the results obtained from the entire process followedhisllpoint into a
usable format.

Introduction to the Search and Retrieval Tool

Figure 5-38 and Figure 5-39 show the XML representation of each of the
individual dictionary entries after the generation operation is peeftriA closer
look at these entries reveals that the information contained wiithge entries, as

it appears in the dictionary, for instance, the headword, its padpeéch
translation example of usage, etc. is enclosed inside a separate tag itthe X
Table 5-1 and Table 5-2 explain how this information is tagged insal&XML
using the conventions followed by the TEI and Rosetta standards. The aad
retrieval tool makes use of these distinct tags to enablehssgumf a given text
based on this tagged information. This search operation can be pefdayn
parsing the XML tags and storing them as separate fields. Thengaf the
XML is done using Digester, an open source utility from Jakartan@mm that
facilitates XML file processing and parsing. The search ojpperst implemented
using Jakarta Lucena high-performance, full-featured text search engine library
from The Jakarta Project.

The user must first store the information inside the tagspesate fields so that
they can be searched individually. As observed from Figure 5-38 ance B9,
the dictionary information for the entries is stored inside tagsher XML
elementsin a hierarchy. For example, the headword is specified within the
elements as:

<entry> <form> <orth> [headword] </orth> </form> </entry>.
Similarly, the part of speech information is contained as:
<entry> <gramGrp> <pos> [part of speech] </pos> </gramGrp> </entry>

For simplicity reasons, ‘this element hierarchy’ is firsmoved so that the
information contained always appears in the following format:
<entry> [headword] </entry>
<entry> [part of speech] </entry>
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Thus, we create a new set of XML files, which is an overlayherekisting XML
files created at the end of generatmmocess, and use these new files to get the
information inside the fields. After, creating the XML filesthe above format,
they need to be parsed to extract and store the informatibimhe elements, as
fields. A “field” is simply an XML element which is stored:aelement name and
information enclosed within the element. Thus, the information aboutpaeyof
speech, enclosed within

<pos> [part of speech] </pos>
corresponds to the field name “pos” and the information within it, i.etf fda
speech].

Note:

The content enclosed within the square braces ([ ]) is indicatiwbeofctual
information. The XML files used for the search and retrievatatpen must be in
the TEI format. Currently, XML files in the Rosetta formannot be used to
generate the search and retrieval results.

We are currently developing the search and retrieval tool suckhtkaiperation
is not required and can be eliminated. That is, the user will noédpered to
create another extra set of XMLs and parsing and searchin@pecgerformed
directly on the XMLs obtained from Generation.

When the actual interface is run, any text can be looked up inaitesl dtelds, as
mentioned above. Optionally, constraints can be put on the search, sutchehat
text that is being searched appears in conjunction with speciigldvialues only.
The search operation is defined in greater detail in the following section.
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6.2 Using the BRIDGE-View

g . o B
SSSSSS Results
llllllllllll =
x| ‘ uuuuuuuuuuuuuuuu -
L strain (noney | vawe (none) -
Add to Query
Query
Do Fuzzy Query =+ Yes ()
sssss
Reset
D
I D
Configure dq b

Dl | ] [»]

Figure 6-1 BRIDGE-View Interface

In the BRIDGE interface, click on théreate View button in the View panel. As
explained above, this will create the set of new XML filesspdhem, and store
all the information contained within the various elements (or tagfle XML in
the form of fields.

Now click on theRun View button. This will display the actual GUI to be used
for conducting the search (Figure 6-1). The BRIDGE-View intexfss divided
into four panels: Search, Results, Text Entry and Image Entrir. &abese four
panels serves different purposes as explained below:

6.2.1 Search Panel
This panel consists of two sub-panels: Search Details and Query.

6.2.1.1Search Details
This sub-panel allows the user to specify the query to be seathbeefiglds in
which to search and to set the optional constructs. These compoments a
explained below.
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Search Details

Text | Lookup In | Headword

Optional Constraints:  Field | (none) "| Value|(none) -

Add to Query

Figure 6-2 Search Details (within the Search panellJsed to specify the search criteria

Text: The user must specify the text that he wants to look up, in tpéyearea
labeled as Text. For instance, if you want to look up for a yord partabuwyard
must be entered in the Text field.

Lookup in: This menu allows the user to select the fields that must behsel
for the desired text. Thus, if the user wants to search for therreoces of
panabu in the headword, select Headwbrm the selection list. Similarly,
selecting Examples of Usage from the selection list had fhet eff looking for

the specified text in all the examples of usage in the dictjofséored inside the
field name Examples of Usage).

The following two optional constraints can be specified to perfarmarrower
search. This allows the user to search the desired texhwiithientire dictionary
such that a specific field holds a particular value.

Field: This lets the user to select the field that must be constrained.

Value: The user can select the value, to which the field must be constrained.
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Thus, the user might want to specify that the fext pgnabu miglaioked up in
only those entries in the dictionary such that the part of spéaell)(is noun
(Value).

Once the user has specified all the details for the searckingl on the button
Add to Query adds the query (search text) to the text area shown inside the
Query sub-panel.

6.2.1.2Query
This sub-panel has a text area that displays the query (seatftthe user has
requested. It provides following options to the user as explained below.

Query

Do Fuzzy Query ) Yes (_/ No
il [ Submet_|
Reset
4] | >|z
Figure 6-3 Query (within the Search panel%: Allowghe user to view the query constructed
above

Do Fuzzy Query: The user can specify if a Fuzzy Queflyased on the
Levenshtein algorithm) is to be performed for the specified search.

Note: As an example of a fuzzy search, assume that #grewemnts to search for the text ‘roam’. A
fuzzy search will, then, also look up words suclreams’, ‘foams’, etc.

Submit: Clicking on theSubmit button brings up a dialog box asking the user to
confirm the query and starting the search. This is shown ind-igndr. After the
user clicksYes in the dialog box, the search operations is performed and the
results are displayed in the Results panel.

Reset: Clicking on this button clears out all the search criteria @nddisplays

currently seen in other panels), and allows the user to staw aegach from the
beginning.
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Configure: Currently, this button is not functional. Please refer to section 6.3
Additional Capabilitiedor further details.

[F] BRIDGE: Bilingual Resource Interface and Dictionary Generation Environment #of B
Search Resuits

Search Details =

Text panabu ‘ Lookup In | Heatword ¥

Optional Constraints:  Field | Part of Spe... ¥ | Value |noun -

Add 1o Query

Query

Do Fuzzy Query ® Yes (i Mo

i=panabu= IN =Headword= AND =Part of Speech= IS =noun=

»

=a

Select an Option Dl

% Submit Query?

Text Entry Ho Cancel

< ol | 4 L

[0

Figure 6-4 Submitting a query

6.2.2 Results Panel
The Results panel is used to display the results of the searfdrnped. It
indicates the number of results, or hits, obtained for the search atalydisach
of them in the decreasing order of the score. The score ofieuparhit, here, is
calculated based on the frequency of the desired text in the gntey against the
other hits, and is computed as a decimal value between 0 and 1.

Each of the results appears in the panel with the headidmplayed as a link)
for the matched entry, some context obtained from the dictionany, &mér score
and a View Page link.

The Previous and Next buttons are currently not active. Refer to section 6.3
Additional Capabilitiegor details.
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Results

There were 47 results found that matched your query.

1. panatm 00954212

panabu = GWATABAN. Wiew Page [

2, palabu 006341413

palabu see LABUL. Wiew Page

3. anabu 0.057252716

anabu n ke 0. shrub or small tree which produces strong barl Wiew Page

4, hanaba 0.031807065

banaba n medium-sized tree of the secondary forest, alzo pla Wiew Page

5. garabn 0.031807065

garabu n k o, aromatic herb often used for spicing st roas WView Page

6. Titiatng 0.031807065

hitahii see TABT WView Page

7. kalabu 0.031307065

Lalib = KLABU. View Page

& lranabn 031 R0T0AS ~|

1] [+
4 2

Figure 6-5 Results panel: Displays the results, drits, obtained for the given search

6.2.3 Text Entry and Image Entry Panels
These panels are used to view the actual dictionary entry pondisag to a given
result displayed in the Results panel. Whenever the user clicks dwedldevord
link in the results panel, the actual entry from the dictionargnfsed from the
hard copied dictionary and stored as images) gets displayed Imége Entry
panel. Also, the html file generated from the generatioeration is displayed in
the Text Entry panel (Figure 6-6).

If the user clicks on the View Pagaittondisplayed in the Image Entry panel, a

new window appears and the actual dictionary page (which was dcahtige
beginning of the entire procedure) containing this result can be viewed.
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= BRIDGE: Bilingual

Search

Search Details

Gidrd B

There were 47 results found that matched your query.

Test panabu

Optional Constraints: ~ Field | (none)

Query

Do Fuzzy Query ® Yes

anabu o k.o, shrub or smal tree which produces strong bark

<panabu= IN <Headwort=

‘anaba 1 medivm-sized tree of the secandary forest, also pla

D

garébu 11k 0. aromatic herb often used for spicing .. roas

4T

Text Entry

anabu

Abroma augusta.

anabu » k.o. shrub or sm’
duces strong bark fiber
portance: Abroma augusi

RNz | Dl

Figure 6-6 User can view the html entry and the acdial dictionary entry by clicking on the
Headword link in the results panel

Note: The user is advised to take care so that the BRIDGE-Viewcapph is
quit properly and multiple windows for the application are not open asahe
time, since this can lead to “File Not Found Errors” and can dhesapplication

to hang.




6.3

— 3
Enidiu,m.ypagg..........................,xﬂ-@n --------------------------- oo B
< were 47 results found that matched your query, =
o 0.0954212
730 panibu — panga. 1 = GWATABANU, Wiew Page
o bu 0.06361413
panibu = GWAVABANU. That fifty-cent piece will i
ponubiigan (from tabg, 2) 1 puffer fish, you keep rubbing it. (4 || °% LABUL View Fage
panagéna see TAGANA, clear. 2 worn down, et 0.057252716
panag:ing = PANIG-INGUN. s2¢ INGUN . pénas; = PALANAS. |Puniko. shrub or small tree which produces strong bark  View Page
panshun, pandhun » 1 weather. Df ta mular panatikn 2 religious fanati| 0.031807065
g kay dautan ang panahun, We cannot trav |  panatismu # religious fanal |22
el beeause the weather is bad. 2 scason, re- pinaw 1 1 travel, journey, |liba n medium-sized tree of the secondary forest, alsopla  View Page
curring time, Panabun sa ting-ulan, Rainy uled trip. v {A; bSc| ma iy 0.031807065
scason. 3 time s.t. happencd or happens, §a ney. Layi kadyung dip
panchun sa livirasiyan, In the liberation naw (gipandwany, We tray |22 k0. aromatic herb ofien used for spicing s roas  View Page
period, 3a times of st Mebinwmdum ka away. — sa laing kalibatd {[inabu 0.031807065
lang sz Diyus panabun s kalisud, You re- away into the other worl i o 4pp View Page
member God ouly in times of hardship, Na- #o to a place regularly.
tigidang ku sa di pa sz ikung pandbun, 1 be- panay # carthenware ves i O USIEES
came an old man before my time, 3b —di spherical but shallow, us: 1 = KLABU View Page
&th we are not the masters of our fate (lit. | pandak @ short and scout. § (Lo, 031800 =
time is not our own). Mugpadbut ta sa pag- stout. Map ku dnag ]

short and stout in that cu|
pandan = PANGDAN,
pandanggn » name of 2 |
tike the Fandango. ey

bunt sa Gindy, ang panabun df ath, Let us
wait for what God ordains. We are not the
masters of our fate. 4 time to do s.t. W na
Ruy panabun paghulat wina, L have no mare
time 7@ wait for you. 3 chance, occasion,
Daghant ka pang panabun pag-usab, Y ou still
have 2 lot of chanees to reform. » 1 [B145
4; b8] come at a certain season. Magpana-
bun ang manggs; dili kaninay, Mangoss
come in season, They aren’t always availa-
ble. 2 [A12] havc a chance, time to do. Ug
wmakapanabun ha, pamisiva sz dwie, If you
have time, come visit us,

panaksan see TAKUS.

panikut see SAKUT.

panalamban = PANGTAMBAN. se¢ TAMBAN.

pan#lang sce TALANG.

panalingin # 1 prayer. Ang dkung panalé-
ngin nga makapasar untd ku walk dungga,
God did not snswer my prayers to let me cause the baby-factory i
pass. 3 blessings, benediction. Pangayiia ang . paN- » occupation of bla,

Shawing result 3 of 47 results

nabu » k.o. shrub or sm’
duces strong bark fiber
portance: Abroma augusi

2 build s.t. from wood.
(ragpanday) sa inyung
your housci 3 circumcise
inga Hunggu badluk kum
say the llongos are afral
cised. % 1 blacksmith. 2
pundaut, ddur inept in ca
smithing. -an(-) # 1 blad
& pa ang-an be carly in
yeats (lit. the blacksmith
— humorous). Sayung su
Bicvan kay bird pa ang
s00n have another baby

panalingin sa Diyus, Ask for God's bless- pentry. =
K * Db|

Ll ] [ D

Figure 6-7 Clicking on a View Page link enables thaser to view the dictionary page where
the headword actually appears

Additional Capabilities (to be implemented)

The search and retrieval tool has been developed to demonstrathehcasults
obtained from generatigiand in effect, the entire process) can be readily used for
an application. Thus, this tool in its current form provides limited capebj and

we are currently developing this tool to perform additional functibes some

of which are described below.

As mentioned earlier, this interface is currently availalde the Ceubano
dictionary only. While it may be used with other dictionaries als®,résults for
the search and retrieval are not guaranteed to be accurate isNomprogress to
make this utility generic so that it can be used for any bilingual dictiona

This tool can be made generic so that it can be used for anmyndiy that has
been previously segmented and tagged by creating the correspondires.indic
This includes, for example, obtaining the values for the Lookup in menth@.e.
fields available for
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searching a given text), directly from the tagging resulth #ie help of config
files generated at the time of tagging.

The Configure button in the interface shall enable the user to do the following:

1. The user will have an option of specifying the number of results to be displayed
per page in the Results panel. The user can then browse througlpageseby
using thePreviousandNext buttons in the Results panel.

2. The user can also select another dictionary and run the ieteidadhat
dictionary by choosing from the Choose Another Dictionary option.

The API for the search tool used for performing the seapenation (Lucene 1.3)
does not have the capability to display the context for the reshitined. We are
trying to include this functionality into the application so thatuker has a better
idea of the particular result displayed in the Results panel.

Another enhancement planned for this application is the creation ol dge

Electronic Dictionary Viewer where the user can browse throlgldictionary in
the same way as he/she would in an actual physical dictionary.
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7  Example Tutorial

In the following tutorial we will demonstrate the operation of oystem on
selected dictionary pages. We will start from system cordigan and display the
results of the generation procedure. After that we will demoedtiats to use the
Search and Retrieval Tool for locating a dictionary entry.

It should be noted that the dictionary that the operator will be usbng be a
different one and hence the results presented here are applacabledictionary
pages only.

7.1 Background Preparation

Dictionary selection: We are using twenty pages of the Cebuano dictionary for
this example.
Scanner: We are using Fuijitsu fi-4220C scanner with 400 DPI setting.

7.1.1 System Configuration
System Configuration involves setting up the scanner, configuring zaloes
and personal dictionaries for spell check. We will go over each & thpgs one
by one.

Configuring the system paths for different applications

In the BRIDGE interface, click on th@onfig — Config Utility sub-menu. This
will bring up the Bridge Preferences dialog box as shown in Figure 7-1
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System Paths | Dictionary Manager | Zone Colors | Scanning | OCR ion | Tagging |

Current Dictionary: Sumod_040904
Path: C: ictil i _0409041

Scanning App: ‘C\F‘\XTRAN\E\N\QU\CKSCN.EXE ‘l Browse ‘

Create View App: ‘C\E!FlIDGE\Map‘SEarDhREIHEVE\UEaIEV\EWhal ‘l Browse ‘

Run View App: ‘C\ERIDGE\MapSear:hRelr\eve\runV\ewbal ‘l Browse ‘

Iy
Figure 7-1 Bridge Preferences Dialog Box

Click on the System Paths tab. This will display the textidiecontaining the
information about Current dictionary, Dictionary Path, Scanning Agpmica
Path, Create View Application Path and Run View Application Path. The operator
can change the paths for the different applications depending on thiagssd-or

the purpose of this example, we will use the predefined paths. thecOK
button to save these settings.

Configuring the Zone Colors

In OCR, segmentation, tagging and generation different zone tygesbe
distinguished by assigning to them different colors. To set up dhe zolors,
bring up theBridge Preferencesdialog box by clicking orConfig — Config

Utility (Figure 7-1). Click on the Zone Colors tab to display the faligvdialog
box.
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& Bridge Preferences
r System Paths r Dictionary Manager Zone Colors Scanning W Segmentation r Tagging r Generation |

| FILE LOCATION

OCR OCR Datasets
i DATASET ID | DATASET NAME | FILE EXT
Tagging 0 Result ocr
1

Training ot

$DICPATHIOCRIOCRBBX
FDICPATH/IOCRTraining

Figure 7-2 Setting up Zone Colors

On the left side of the Zone Colors panel, we can see threeatedusged
vertically. They are OCR, Segmentation and Tagging. As shown,ntlyrtee
OCR tab is clicked and the properties that apply to OCR are shaiva table on

right side.

Click on the Segmentation and Tagging tabs and observe the cliramgésrent
parameters. You will notice the changes in file location. Thislue to the

dictionary structure to be explained later.

In the OCR panel, click on any row of the table located on thesidéat This will
bring up another table (Figure 7-3) that shows the color representar

different zones.
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) Bridge Preferences El
| SvstemPaths | Dictionary Manager | Zone Colors | Scanning | OCR ion | Taguing | ion |

OCR ‘Segmentation Datasets
i DATASET ID ‘ DATASET NAME FILE EXT | FILE LOCATION
Tagying 0 Result hhbx $DICPATH/Segmentation/SECRESULT
1

Training toit $DICPATH/Segmentation TRAININGSET

D | MAME
20 Region-Regular
21 Region-Continuation
22 Region-GingleLine
23 Region-Unterminated
24 Regoin-Open
25 Region-Noise
28 Region-hisc

COLOR

EDITABLE

=] =R = ==

Figure 7-3 Color Configuration for different zones

The above figure shows the zone color selection for the segmentaimedpre.
There are four attributes for a section in each of the tbpsgations (OCR,
Segmentation and Tagging). These are ID, NAME of the zone, COA@@Ra
boolean attribute EDITABLE. For every procedure (OCR, segmentatonthe
image will be marked into different regions. For example, insdgmentation
operation the image will be divided into different regions such gslae
continuous etc. For each such region, there is an ID, a NAME, EOBQInd a
checkbox that tells if the region is editable or not.

Click on the Region-Continuation row in the COLOR column. This withdpriip
a color selection palettéick a Color as shown in the following figure.
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£ Pick a Color

[ Swatches | HSB | RGB |

[:E.E[:em:

Preview
n - . Sample Text Sample Text .
. . . Sample Text Sample Text

| ok || cancel || Reset |

Figure 7-4 Pick a Color dialog

The color for a zone can be changed using this palette. For Hiigpéx we will
use the default color settings.

Configuring Personal Dictionaries for spell check
This operation will be explained in a later section as we pregageng the
execution of our example.

7.2 Dictionary Creation

There are two methods of creating a dictionary; to createvadi@ionary from
the scratch or to transform an existing dictionary into a neviodexty. We will
explain both.

7.2.1 Creating a new dictionary from scratch
This procedure is explained for the purpose of understanding. In aupkxave
will be using the configuration of an already existing dictionargreate a new
dictionary. It is explained in sectigh2.2

Click on the sub-menConfig — Config Utility, on the BRIDGEnNterface.This

will bring up the Bridge Preferencesdialog box. Open the tab Dictionary
Manager to bring up following dialog.
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( System Paths | Dictionary Manager || Zone Colors | Scanning OCR ion | Tagging |

Dictionary Management

[ Create New r Edit Existing |

Create New Dictionary

Dictionary anation:l ” Browse...

oK || cance [ ampwy

Figure 7-5 Creating a new dictionary from scratch

Click on the Create New tab if it is not already clicked. tha purpose of our
example, we are creating a dictionary in C:\BRIDGE\Tegi@iaries folder. We

will name this dictionary as ExampleDictionary. Type the daston folder name

in the Dictionary Location text field as
C:\BRIDGE\TestDictionaries\ExampleDictionary and click @i button.

Creating a new dictionary produces a directory structure hbhds different
modules in the BRIDGE i.e. segmentation, tagging etc. Navigate ttokder we
have just created and you can observe the directory structure as shome
following figure.
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Sl ) ampleDickionary
) Images
= [ OCR
=) OCREBY
) Training
= ) Seamentation [}5
) SEGRESLLT
) TRAIMINGSET
=l 2 Tagging
= 233 HMm
=l | Generation
) EntryImage
) ImageHtml
) RawHtml
) Rosetta
) TEI
) Result
=l ) RuleBased
=l |} Generation
) EntryImage
) IrnageHtml
) RawHtml
) Rosetta
5 TEI
) Resulk
) Training

Figure 7-6 Directory tree for a newly created dictbnary

7.2.2 Creating a dictionary by editing an already existing dictionary
We will use the configuration of a dictionary already created.WAll copy this
configuration to our new dictionary. The name of the new dictionarpur
example is ExampleTutorial.

Click on theConfig — Config Utility menu to open th&ridge Preferences
dialog box as shown in Figure 7-7.
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& Bridge Preferences @

(wem Paths rDiﬂiunaryManager rZuneCnInrs r i OCR i rTagging r Generation |

Dictionary Management

((CreataNew | Edit Existing |

Edit Dictionary

Select Operation: Copy Configuration -

Source: |C\ERIDGE\CEhEmg-WDIﬁ H Browse... ‘

Target: |\TestD\ctinnar\es\ExampleTutnrialH Browse... ‘

oK | camce. | apevy

Figure 7-7 Copying the configuration of an existinglictionary to create a new dictionary

Select the operation Copy Configuration from the drop down menu. Spleeify
paths for the source and the target dictionaries for this operattbe Source and
the Target text fields respectively. For our example, the sodict®nary is
C:\BRIDGE\CebEng-Wolff. We will create the new target idicary
(ExampleTutorial) in C:\BRIDGE\TestDictionaries. Click on t®& button to
start copying the configuration. After the operation is siwgfaksas indicated by a
message box, navigate the directory structure and observe thergirgcticture
of the dictionary folder just created. For our example, the dictyoname is
ExampleTutorial and the directory tree structure will be sseim ghe following
figure.
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Bl FcampleTutorial
) Images
= ) ocr
) OCREEY
) Training
= | Segmentation
) SEGRESULT
) TRAIMINGSET
=l [ Tagaing
= 5 HMmM
= |[) Generation
) EntryImage
) ImageHtml
) RawHEm|
) Rosetka
) TEI
) Result
= I RuleBased
= [ Generation
) EntryImage
) ImageHtm|
) RawHEm|
) Rosetka
) TEI
) Result
) Training

Figure 7-8 Directory tree of a ExampleTutorial

In the folder C:\BRIDGE\TestDictionaries, you will notice theesence of an
“ExampleTutorial.dic” file. A file with the name of the credtdictionary and
“.dic” extension is created when a new dictionary is created.fildis placed in
the same parent folder as that of the created dictionary.

After the dictionary is created we will now proceed to theaabperations on the
paper dictionary.

Open the BRIDGE interface and select the OCR tab if it is not alrebebyesk
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7.3 Scanning

7.3.1 Setting up the scanning configuration
In the workflow area of OCR, click on ttf&canbutton to activate the third party
Pix Tools software and bring up the QuickScan interface (Figure 7-9).

# QuickScan |:_||_E| IZI

File Edit Scan “iew Tools Help
N EE T T EEIDDEET R
e B S N PO O

Figure 7-9 The QuickScan interface

In the QuickScan interface, go to tBean— New Batchsub-menu and you will
see the following dialog box.

—Select a Profile

|<u33 Ereview settini$> Add Profile. .

Edit Profile...

Delete Profile

|lzez preview scanner settings.

Fath: |E:'\E RIDGEMT estDictionanes\E xampleT utanaltlmages

| Browse...
Eile Name: 20007 tif

& First Batch Mest Batch: |/ 5

i~ Continue B atch Mext Page: |-|
" Cuystom Batch

Scan I Cancel

Figure 7-10 Using profile to set scanning parametsr
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We have created a scanning profile for the purpose of this eza®elect the
ExampleTutorial profile by highlighting it. We are using 400 Diet our
scanning operation. Depending on the scanner specifications, the operator ma
need to use different settings and create their own profile.

For the actual scanning operation, the operator needs to specifiggtieation
folder to store the scanned images. To specify the destinataer fclick on the
Browse button in the New Batch dialog box and navigate to the folder
C:\BRIDGE\TestDictionaries\ExampleTutorial and selectlthages folder so as
to display the path as shown in the Path text field in Figure 7-10 above.

You can edit the scanning profile or add a new profile and base yaurirsga
parameters according to that.

7.3.2 Performing the scanning operation
After you have completed the settings, click #&an button to start scanning.
While the scanning is in progress, you can see the imagtee gdages being
scanned in th@uickScaninterface dialog box.

Note: Every scanner will have different controls and parameters. Yod ttwee
refer to the manual of your particular scanner and perform thésatpn
accordingly for optimum results. It is advised to select thagks folder in your
dictionary structure as the destination folder for the scanned images.

To make sure that the scanning operation has been completed, seedhts aint
the destination folder where you wanted the scanned images to ed. Stors
folder should contain the page images scanned in the *“.tif” format.o&or
example, we are using 20 pages of the Cebuano dictionary. gagey(or image)
has a naming convention like “ce####.tif"; where “ce” stands felou@ano and
the four #s stand for the image number. So our images ramge de0001 to
ce0020.

After scanning we will now move to OCR.

82



7.4 OCR (Optical Character Recognition)

7.4.1 Performing OCR
In the BRIDGE interface, click on théle — Open a Dictionary sub-menu. This
will open a file chooser dialog box. Go to C:\BRIDGE\TestDictrgsand select
ExampleTutorial.dic. Now the OCR panel will appear as shown in Figure 7-11.

) BRIDGE Bilingual Segmentor, & Parser

File Edit Modify Workflow Config Help

B0 N e

. Select rSelect Create Edit Move Delete Merge  Spit

4

Dictionary: ExampleTutorial V
Current File:

OCR

Image Result Training ]

CENDNI TIF x ® -
CEN0N2TIF x X
CENON3TIF X X
CEN0N4.TIF x x

CENONS TIF x x
CENONG.TIF x x
CEN0N7.TIF ® x
CEN0N8TIF ® x |
CENNATIE p%% 0% -
OCR Zones

Result Zones

visible

W |
vl |TextLine_OCR |
M | werdocr |
¥ | character_ocR |
vl |Special_symhol_OCR |

[¥| Checkincheck All [] Hide Unchecked

Add Zones To Training

Selected Al

Workflow
{ | sean |[ ocr || ocrprep

Zohe Info

{Selem one zone to view its properties

Figure 7-11 OCR Panel
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The Image column displays the names of the image files thétawe scanned.
The absence of the Result files and the Training data setsdarated by the red
cross marks in those columns.

In the Workflow subpanel, click on th@CR button. This will bring up the
following dialog box.

£ perform OCR

start file: %
ce0dD1.tf >

end file:
ceD0D1.tF =

(® language:

English. Spelling supported hd

) script:

OK Cancel

Figure 7-12 Perform OCR dialog box

Select the “end file” as ce0020.tif, so we can perform OCR on the complete set. In
the language option, for this dictionary set, select “Catalanli®@psupported”.

The reason is that Cebuano contains alphabets with accents arah Gatalore
suitable than English. Click ti@K button to start OCR.

After the OCR operation is completed, check the contents of tleetaly
C:\BRIDGE\TestDictionaries\ExampleTutorialOCR. You will iwet ce####.let
files where the character ‘# stand for a number.

7.4.2 OCR Preparation (OCR Organizer)
To perform OCR correction we need to generate “.ocr” files. This eachieved
by the OCR preparation operation. OCR preparation operation convettiethe
files into “.ocr” files.

In the OCR tab of the BRIDGE interface, click on tAER Prep button. This
will bring up anOCR Organizer dialog box as shown in the following figure.
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£ OCR Organizer

start file:
celDD1.let -

end file:
cel001.let

0K Cancel

Figure 7-13 OCR Organizer

Select the end file as ce0020.let and cfidk to perform tagging preparation on
the entire batch. After tagging preparation is completed, you can see flexihf
the folder C:\BRIDGE\TestDictionaries\TutoriaN\OCR\OCRBBX.

7.4.3 OCR Correction
OCR correction involves performing spell check operation on thér@hec text
extracted from the image. The operator can setup personal diEgmhar the
spell check.

Configuring Personal Dictionaries
Click on theConfig — Personal Dictionary sub-menu in the BRIDGE interface
to bring up the following dialog box.

3} Personal SpellChecking Dictionaries

Muoudify

Change Default

Hew

Add

Delete

Mo Personal Dictionary Selected

Personal ™ 0K CANCEL

Figure 7-14 Personal Dictionaries for spell check
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Click on theNew button to create a personal dictionary. At present the personal
dictionaries are created in the “./config” directory. Also, youdneespecify the
“.dic” extension with the name of the personal dictionary.

Create a new personal dictionary named TutorialPersonal.dic. thaidheckbox
for this dictionary and click th®K button to set this as a personal dictionary.

) Personal S5pellChecking Dictionaries

vl TutorialPersonal dic Modify
Change Default
New
Add
Delete
Full Path: CI'BRIDGE'Bridge'configtTutorialPersonal.dic
Personal > OK CANCEL

Figure 7-15 Setting up personal dictionaries

Note: When the operator adds a word to the personal list, it gets addbé t
system. After the process, the added words will be stored imriadicsst.dic,
which is created by default in “./config” directory.

Running Spell Check

In the OCR panel, you will notice that the results are availaplthe presence of
the green check marks in the Result column. Open the firstyfildidking in that
cell. Now click on the OCR Content tab to view the electronicayacted text
(Figure 7-16).
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[ OCRZones | OCR Content
Current Word Properties

Tyne:
_* nonlatin ! latin uppercase (_ latin lowercase
7 numerical ) punctuation ) symbol ' others
Shie:

Crnormal 0 bold o italic O bold and italic 0 underline

A (B

an letter A , walay -Oilliterate .

-a subjunctive direct passive affix . see-UN .
a0 ) 1 afiix added to nouns forming words
which refer to a spgcific one of several | Ka-
nany isdiva | difi Kadiy  That fishthere | not
that one further over . Haing haiciya ang sfa ?
Which house is theirs 7 la added to posses.
sive pronouns the pazticulaz one that be-
longs to [so-and-so | . Daky ang anuiang ba-

ul

Spelling
Start

Figure 7-16 Extracted text from the image

To start the spell check, click on t&gart button. For every word checked, that
word will be highlighted and a list of possible suggestions wilbisplayed as
shown in the following figure.
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[(OCRZones | OCR Content
Current Word Properties
Type:
) nonlatin ) latin uppercase ® [atin lowercase
) numerical ' punctuation ) symbol ) others
Style:

Zinormal @ bold O talic i bold and italic T underline

==

a 1|

an letter A , walay -Dilliterate .

-a subjunctive direct passive affix . see-UN .
aid 31 affix added to nouns forming words
which refer to a spgcific one of several : Ka- @
nang isdira | difi kadty | That . fish there | not
that one further over . Haing balciya ang s7a ?
Which house is theirs 7 la added to posses-
sive pronouns | the pazticulaz one that be-
longs to [ so-and-so | . Daked ang amiang ba-

4]

Spelling
Ignore Add
Stop Ignore All
SuggestionList

seen
seeing

=
I
e‘en
sewn
Steen
Swen
-

Figure 7-17 Performing spell check

The operator can add this word to the personal list, ignore it ontsitd st with a
word in the suggestions list. The type and style of the current werdisglayed
in the panel Current Word Properties. The operator can also chhege
attributes by using the radio buttons provided.

Example of spelling correction

Observe Figure 7-18; you can see that a word with incorreeliirgy is
highlighted. Compare the contents of the extracted text withothtaie image as
shown in Figure 7-19. Select the word “specific’ from the Suggestish thi
correct the error and click th€hange button (Figure 7-20). The word gets
replaced as shown in Figure 7-21.
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[»

A

an letter A , walay -Oilliterate .

-a subjunctive direct passive affix . see-UN .
a0 ) 1 affix added to nouns forming words
which refer to a spgcific one of several : Ka-
nang isdiva , dili kadty  That fishthere  not
that one further over . Haing balciva ang s7a ?
Which house is theirs 7 la added to posses-
sive pronouns the pazticulaz one that he-
longs to [ s0-and-so | . Dakdd ang amiang ba-

1]

Spelling

lghore Add

Stop Ignore All

SuggestionList

specific
specifics
Pacific
pacific
specif
specifier

R

J

Figure 7-18 An incorrect word is highlighted

am letter Al walay  illiterate,

=& subjunctive direct! passive see-UN.

Fa{€) I nouns forming words
1 several: Ka-
isdaa, Radtu, That fish there,
that one further over. Haing baldya png ila?
housel is theirs?
pronouns: the particular
[so-and-sal . Daki ang amiang ba

Figure 7-19 The correct word as displayed in the irge
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A

an letter A , walay -Dilliterate .

-a subjunctive direct passive affix . see-UN .
afd i 1 affix added to nouns forming words
which refer to a spgcific one of several : Ka-
hatr isdiva | i Kadiy , That . fish there | not
that one further over . Haing ba.fc:'%;a angsia?
Which house is theirs ¢ la added io posses-
sive pronouns the pazticulaz one that he-
longs to [so-and-so | . Dakil ang amiiang ba-

4]

Speling

Change Ignore Add

Stop Change All Ignore All

SuggyestionList

specific
specifics
Pacific
pacific
specif
specifier

Pt 7

-

Figure 7-20 Selecting a correct substitution for th incorrectly extracted word

A

anletter & , walay -Oilliterate .

-a subjunctive direct passive affix . see-UN .
a0} 1 affix added to nouns forming words
which refer to a specific one of several : Ka-
hang isdiva | ol kadiy | That . fishthere | not
that one further over . Haing balclva ang s7a ?
Which house is theirs 7 la added to posses-
sive pronouns  the pazticulaz one that be-
longs to [ s0-and-s0 | . Dakil ang anlang ba- =

Figure 7-21 The correction is reflected in the extcted text



7.5

7.5.1

Segmentation

After performing OCR, the system is now ready for segmientaPresence of
OCR results is a prerequisite for running the segmentation grdeest we will
prepare the training samples for segmentation.

Preparing the training samples for segmentation

We will consider the case where we are in the Result dispiale and we do not
have the results available. As can be seen from the labeling plaeed, are

different types of zones and the entries can be classifieddaaegly into these

zones.

To mark an entry in the image for training, first find out the ztype of that
entry i.e. Regular, Unterminated etc. (as defined in the manuah for each
such section you want to add to training, double click on the corresporatiag z
This will activate theCreate tool. Click on theCreate tool and draw a box
around the desired entry. Repeat this procedure until you have sufécie@s
marked.

To selectively add these entries to training, click onSekecttool on the toolbar
area. Then click on each entry you want to add to the training.l@ct seultiple
entries, press and hold down the SHIFT key while clicking on diffexetites.
After the selection is made, click ttgelectedbutton in the Add Zones To
Training area. You can also press &k button to add all the entries marked to
training.

a3 | —
Eeng, [ don't bave any black polish. Just put 2 average rating in school. Pasar ku kay u-
tan polish on them, g : isinta akung abirids, 1 passed because my

averzge was eighty. v [A} 1 average so and
s0 much. Mskeabzids mig fima adizw-ad-
Arw, We can sell on the average five every
dey. 2 have an avecage grade of.

[dbin o [A2C;bB] 1 £ngage in an enterprise or
game topcther. Mag-dbin ta 2 pamatigyag
paghizn, Let's become partners in Seliing
food. 2 ally on oneself with. Mgz bakng sq

FAbum ang midbin kaniya, People who werc
greedy for power allied ‘thermselves with
him. Makig~ibin aku ka 54 ivang wga
panglentaw s wnebaw, [ share his views of
the futurc. #» partner in business of game,
Ug siyay dkung dbin s¢ bikn kartfinay ming

mudgug, When she is my partner in hop-

ahintiea ¢ 1 advenpures, 3 adveniurce film,

spory, Makerd siya sa mga lidas abingira, He
appears in adventure films, v [As bS] 1 oy
going s.w. for the adventure of it. Nag-=bin-
ttira wmig Ratkar sa Manunggal, We went on
an expeditien to Mt Maniinggal, 2 = ABIN-
TURAR, !

an engine to brezk down. Kining trak diti
magdmit. Nag-abiriya an, This truck can-
not be used, It is broken. 2 be under the
weather, Nasbiriya akn kay naghalibang o
ki gabdpun, 1'm not feeling well becanse |
had diarrhes yeserday,

abls v [A: ab7] slice with @ curved blade, cut

a small or thin part from a bigger piece. A-
bisig diyitay nd, Sliee 2 picce off of it paN-
v [A2] slice the terminal portion of & coco-
nut bod to induce sap flow. Kaduba sila
mangabis kida adiow, They make an inci-
sion in the bud cwicea day.

Figure 7-22 Selecting zones to add to training
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7.5.2

Thus the operator can prepare training samples for their syStegne are two
other cases in which the operator can prepare the training salmplésking in
the training display mode when the result is unavailable 2. Workitigeimesult
display mode when the result is available. They are descnibeeétail in the
manual.

Performing segmentation
To perform segmentation, click on tBegmentbutton in the Workflow area of
the Segmentation panel. This will bring up following dialog box.

=) Dictionary Segmentor Dialog @

Dictionary Segmentor
Range Settings
% Range
i) Single Filename:
% Filename: From |CEDDOA.TIF + | To |CEI]I]2I].TIF il
Selection
1 Selection
Extra Options
[ Feature Filename:
[ Result Dir: SEGRESLILT
Working Directory Name: CIBRIDGE \TestDictionaries\Tutorial
Image Dir: Images
Training Directory Hame: TRAININGSET
OCR Dir: OCR
‘ oK H CANCEL

Figure 7-23 Performing Segmentation
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As can be seen from the above figure the operator has multipoptith
respect to the selection of files to perform segmentation anolfocexample, we
will select the pages in a range from ce000L1.tif to ce0020.tif. Ttra eptions
are explained in the manual. For this example, we will accept the defaugsetti

After setting the configuration for segmentation, click @k button to activate
the segmentation. After the segmentation operation is completprebence of
the result files will be indicated by a green check marthéncells of the Result
column (Figure 7-24).

<} CE0004.TIF - BRIDGE Bilingual Segmentor & Parser
File Edit Modify Workflow <Config Help

R[] B NS ] e

- Select rSelect Create Edit Move Delete Merge Spiit  Saw

Dictionary: ExampleTutorial I

Current File: CE0ODD4.bhbx
r OCR |/ Segmentation |/ Tagging rﬁeneratiun |/‘-.ﬁew |

Image | Result | Training |
CEOOOT.TIF v v =
CEODDZ.TIF v x i
CEODOZ.TIF v w -
CENDO4.TIF v v B
CEODOS.TIF v w
CEOODG.TIF v x
CEOOOT.TIF v w
CEOODS.TIF v x |
CEOONS TIE " S bl
=T

Figure 7-24 Completion of segmentation as indicateloly the result files

If the green check marks do not appear, g&ite — Refresh Dictionary and
update the display.

After the segmentation is done successfully, we can now procebd tagging

part. For the tagging procedure to execute smoothly, segmentaidis raust be
obtained beforehand.
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7.6

7.6.1

Tagging

Every dictionary will have different specifications with redpeo the
representation of the entries. The operator needs to study their structure to orde
set up the correct configuration. For our example, we are usingpttiiguration

of an already created dictionary and copying the configuratn the source to
the target dictionary for the tutorial example. For the purpose ofrstadeing,

we will explain how to prepare tagging configuration for an “EgkaDictionary”

that we will create. Creation of this dictionary has been explained in séc®idn

Preparing the configuration file from scratch

Click on the Config — Config Utility sub-menu to bring up th&ridge
Preferencesdialog box. Click on the Tagging tab to display the configuration
dialog. In the Tagging tab, add the categories Headword, PronunciatdPGS
from the list of right side to that of left side as shown in the following figure.

) Bridge Preferences @
System Paths r Dictionary Manager anneCqurs r i OCR i rTagging rGeneratinn \
POS
Categories
Separator - Headwaord -~
= << Add 2
[ Q Translation =

Headword

‘ Remave | | New... H Remave H Edit... ‘

fPropenies r Keywords I’Separaturs r Cleaning rCnmmerIts
Properties
Font Style Language Encoding
[Narmal ¥ ||| © Engiish ) Latin
Color: (@) Other (@) Other

‘ OK ‘ CANCEL | APPLY
Figure 7-25 Preparing the configuration for tagging
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For each of this category, we will set the attributes. Nwé these settings differ
from dictionary to dictionary and the operator needs to observe thendiry
specifications before setting these attributes.

For Headword, in the Properties panel, set font styleolts and color as “red”.
Set the language as “other” and the encoding as “latin”. @iekAPPLY button
to save these changes and move to the Keywords panel. There asevoodke
for headword. In the separators panel, we need two parameterd. IBBlaceOf
as the operator and for this operator, select two separatoemd-“~". This is
shown in the following figures. (Figure 7-26 and Figure 7-27)

& Bridge Preferences R @

System Paths r Dictionary Manager r Zone Colors rScannin OCR Segmentation rTaging r Generation |
Headword
Categories
Misc. Headword |~
‘Separator w Translation =
Headword Pri iati ~|

| hew.. | Remove | Ear. |

| Remove

(Prupenies rKeywums rSEparatnrs I’Cleaning rcummems

Properties

Font Style Language Encoding
[Hormal > ||| i English ) Latin
coo I = o v om

| OK | CANCEL ‘ APPLY
-
Figure 7-26 Headword attributes
rPrnperlies ’/ Keywords r’Separalnrs r Cleaning r Comments
Separators
Op.-Sep. Relations ,— Operators & Separators
<< Add .
Qperator | Separatar 4 PreviousEndsWith - =~
InPlaceOr - IStarts\With k
InPlaceOf = Endswith
InPlaceOf -
IContains I~
Remave inumber
inumberletter -

Figure 7-27 Specifying separator attribute for headiord
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In the generation process, we would like to remove numbers, punctuations and
other special characters (e.g. “*”) from the headwords. So iCk@ning panel,
select these options and add them to the list on the left sidep@&btialscharacter

(*) that we will like to remove is not originally present in st on the right side.

So click on theNew button and enter the symbol in tkelit Dialog and click

OK. Now add the “*” symbol to the list on the left side. This is showrthie
following figures.

Similarly for POS, we have added keywords for noun, verb and adjevtiee
have also specified properties for pronunciation.

] Bridge Preferences

Tagging |

Headword

~Categories

[
Domain
iGender

d
Translation
Pronunciation

[
b3
E

i

‘ Remave | || HNew... H Remave H Edit... “

~Cleaning

number << Add

all punc

Remove New... || Remove

\ oK | camceL | appuy |I

Figure 7-28 Cleaning panel for Headword

<} Edit Dialog @

OK | Cancel

Figure 7-29 Adding a new character to the cleaninganel
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7.6.2

7.6.3

Copying the configuration from another dictionary

For the purpose of this tutorial, we are using a dictionary thatoneeted by
copying the configuration of another dictionary. So this will alsepycthe
configuration for tagging. To examine the tagging configuratiomamaters for
the test dictionary, make sure that the test dictionary is opjeen open the
Tagging panel in the Bridge Preferences dialog box and check differdmitatr

Performing Tagging
In the Workflow sub-panel of the Tagging panel, click onThag button. It will
pop up the following dialog box.

start file:

celdodi.mogt >

end file:
cedodi.mogt ~

OK Cancel

Figure 7-30 Setting files for tagging

In the end file field, select the file name as ce0020.mgt toyerfagging on the
entire batch and click theK button.

This will start the tagging procedure. After the tagging pr@descompleted

successfully, you can see the green check marks in the Resuitncalf the
Tagging panel as shown in the following figure.
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Dictionany: ExampleTutorial

Current File: CEDDD4.bhx
f OCR r Segmentation r Tagging rGeneratiun r‘u'iew |

lmane | Fesult | Training |
CEOOO1.TIF -

CEOOOZ.TIF
CEOOO3.TIF
CEOOO4.TIF
CEOOOS.TIF
CEOOOG.TIF
CEOOOY.TIF
CEOOOS.TIF
(:F‘I'II'II'ICI TIE

-

| XX & (XX

Figure 7-31 Completion of tagging process as indited by the presence of result files

After tagging, the entries in the image files will have bounding boxes around them
indicating their tags as shown in the following figure.

bal w= BALBAL. 7= ABAT,
abalu 7 assessed value. v [AB563b5c] assess,
be assessed at, Ug ikaw
yried, dak-a, 1f my land,
high, [Ang yuta miabali (gi-
abalu, giabaluban wg [singkwintd mil]
[land assessed ar fifty thousand pesos.
nmmgagkug abal
@as:yu' nl ang mga yitd dinbi sa syudad, The
m in the city all have @m
unar v [A3Py cl] abandon, neglect..
Wag-abandunaﬂ y lang siya sz
sukad W- HE
neglected himself entirely after his wife died.
|Ayaul abandunabd Viabandunar)
our family.
dunidu 2z 1 abandoned. ectful, o=

Figure 7-32 Tagged image entries
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7.6.4 Preparation of training samples for tagging
As explained in the manual, the purpose of preparing the trainmgles for
tagging is not to train the system but to evaluate the dataevidleation module
will be used in future work. We will now explain how to prepare tlaging
samples for tagging when in result display mode. The prerequgité¢his
procedure is that tagging results for this page should be available.

Open the page that you want to prepare training samples for. Tgesvpt be
displayed in the right side panel of the interface.

Click on therSelect tool to activate it. Then with the left button of the mouse
pressed, drag the mouse over the region of whose zones you want to add to
training. The selected zones will be highlighted. In the Add Zéo€Braining

area, click on the buttoBelectedto add the highlighted zones to training. Save all
the selected entries by clicking tBavetool on the toolbar.

Since we have the tagging results available, we can now pracéss generation
part.

7.7 Generation

In the Generation panel, click on tBe&neratebutton to bring up th&eneration
dialog box. For this example purpose, we will generate the reaulte iRosetta
XML format. Enter the dictionary ID as 3 letters followed byuimbers format

e.g. ceb0001. Now the generation dialog box will appear as shown in the
following figure.

£ Generation

dictionany id:
ceh00o1

start file:

ce0001.bhx ¥

end file:

cel020.bhx ¥

output format:

TEl zml

Rosetta xml

Lexicon-Translation pairs

Example of Usage-Translation pairs
HTML

HTML with entry images

Figure 7-33 Setting parameters for generation
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Select the page ranges you want to generate from ce0001.ble0Q@a0cbbx.
Select the Rosetta xml option from the list and click@e button. Now in the
BRIDGE interface, you can see the output of the generation prasessmown in
the following figure.

We also have generation results in TEI XML, HTML and HTMLhnimages

format.
Dictionary: ExampleTutorial =%l version=" 0'encoding="150-8858-1' standalone="no' 7=
=IDOCTYPE dictionary SYSTEM Tosetta.dictionary.dtd'
Current File: CE0004.bbx =dictionary id="CEBOO01 cl="U"

rOCR rSegmemaliun rTagging rGeneraliun r\ﬁew |
=entry id="CEBON01000001 ' cl="U"

TR =keyForm type='ward' lang="ceb’ reg="modern’s
=term sci=1a' oth="normal'»a=fterm=
{®) Rosetta =fkeyForm=
) Termlist <pos=noun=fposs
=fentry=
i Example of Usage
) HTML =entry it="CEB0001000002" cl="U'
=keyForm type=‘word' lang="ceb' reg="modern's
) HTML with Images =term sct=1a' oth="normal'>a=fterm=
=ikeyForm=
il =gense=

=gloss=affix=igloss=

ce0001-0009.zmi =gloss=dili kadtu=igloss=

ced010-0019.xml =glogs=That=/gloge=
ced020-0020.2ml =gloss=fish=igloss=
rosetta.dictionary.dtd =example=

=gx¥Term scr="1a' orth="normal’=Haing balciva ang sa=<iexTerm=
=exGloss=Which house is theirs=iexGloss=
=euGloss=la<fenGloss=

=lexample=

=example=
=gx¥Term scr="a' orth="normal=Dakd ang amdang balay=/exTerm=
=exGloss=gamay tung ildha=lexGloss=
=eu(loss=0ur house</exGlogs=

=lexample=

=example=
=gx¥Term scr="a' orth="normal=Dakla uy=fexTerm=
=exGloss=My=/exGloss=
=exGloss=How big itis=/exGloss=

=lexample=

=example=
=ex¥Term scr="a' orth="normal'=Patyun tikaw=</exTerm:=
=exGloss»irda ka=fexGloss=
=exGlogs=l1l kill you=iexGloss=
=exGloss=you dog yous=fexGloss=

=fexample=

-

Figure 7-34 Output of Generation in Rosetta format

7.8 The BRIDGE-View (Search and Retrieval)

As explained in the manual, this module helps the user locatels et or an
entry in a dictionary. XML files in TEI format are used as infoutthe search and
retrieval operation.

7.8.1 Searching for a Query
In the View panel of the Bridge interface, click on @meate View button which
is placed in the Workflow area. This produces a new set of XiM& from the
XML files created in the generation process. After this opmras run, click on
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the Run View button to display the BRIDGE-View interface as shown in the
following figure.

Figure 7-35 The BRIDGE-View interface

The Search panel has the input field for entering the query. dt plsvides
various options to set the parameters to perform the search. Suppegmnt to
search for the wortu. Enter the query in the text figdd.the option Lookup
In as Headword. Click the buttgxdd to Query. We will show the results of both
fuzzy and non-fuzzy query. Select the radio button Yes for the optior-(R2py
Query”. You can also select the optional constraints Field and Waheastrict the
search. The corresponding interface is shown in the following figure.
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=ahirtu= IN =Headward=

Figure 7-36 Performing search using different optias

7.8.2 Retrieving results for the query
Click on theSubmit button. In the dialog box that will pop up, select Yes to

submit the query. The results will be displayed in the Results pangthown in
the following figure.

Figure 7-37 Results for the test query using Fuzzuery
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Now for the option Do Fuzzy Query, select the option No and submit thg que
again. The result of this operation is shown in the following figWive. can
clearly see the difference between the number of resultsajedeusing fuzzy
query and without using fuzzy query.

Figure 7-38 Results for the test query without Fuzz Query

The headword portion of the result serves as the hyperlink forxhartd image
representations of the result in the dictionary. Click on the tesy Galeirtu” and
observe the output in the Text Entry and Image Entry panels.
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Text Entry

Image Entry

abirtu = ABYIRTU.

Showing result 1 of 1 results

abirtu = I~

D

a1 [v]

[4]

(1] [v]

Figure 7-39 Text Entry and Image Entry results forthe query

The interface also has the functionality to display the origlitéilonary page that
contains the query. Click on théew Pagebutton in the Image Entry panel. This

will display following dictionary page.

-l

4 iibin — sbls

Eamg, 1 don'c bave dny black polish, Just put
tan polith on them,
dhin = [A2C;b] L eogage in an 'Erl!Elmew
game together. Mag-dbin ta s
pagkdun, Lev's become pariners in sclling
food, 7 ally on onesslf with, Mg bakup 52
gaburi ang miidbin kentva, Poople who were
grecdy for power allied themsclves with
him, Nakgrdbte aku benfya g2 {yeng mgs

seotch, we always win. ka- o = ARIN,
n abiorirs n 1 wdventores. 2 adventure film,
story. Makitd tiys e mga [l abimricra, e
appears in sdventure flms v [A;b5] 1oy
going s.w. for the adventure of it. Nagabin-
g g Rarkae s Mawunggel, We went on
an expedition to MI‘_M.lrh.n\ull.l-n AR
TURAR,
abinturar » [AM bS] oy one's luch, Mabin-
turir (rangebinturar) long sopg aplay birlg
% madisar, He tzied hiv luck in sapplying in
hopes he maght be lmepud. -lbbﬂmbr
fabirtiraba) kng o :I
your fuck with Maris snd sk hﬂ. albimg
i, A = ABNTURISTA, abisterists 7 sdven-
wurous, tending to wy things out withoor
knowing the outcome. Di ku mugugul ug
kwasta wibed kay di ku ablaturiss, Basiy o
musaliv, 1 won't invest my maney on that
becanse |'m not daring, [r might just fail.
whir 1 particle weed in calling sttention ma
point in comtestion, Ang diyus makegegd-
bz, Abg, snsdun mon wisy pagpangard
na ditn riya manakad, God & simighty, All
eigh: then, bow can you 1tk whee He

T PSRRI

2 average rating in
tyinta diyemy ahirids, 1 p
average was eighiy. v [A
i0 much Makasbindi
le, We can scll on the|

day. 2 have an average g,

an engine to break dow
magdmic. Nag-abiriys ma

Actual pamglancow s wrdban, [ share his views of not be used. Tt is broke
5 i the fulure. m partner in buginess or gamie. weather. Masbiriya aky
dictionary Uy syoy dkung dbin s biky kamimay ming ey prhdpun, I'm: pot fee)
enbry = had diarrhea yesterday, |

abirtu = ABYIRTU.

b 7 | A BT glice withs o

a amall or thin pare fro
brisig diydeay nd, Sher »
v {A2] slice the i

sion in the bad l"ll‘-!lﬁ-!
sl » snpouncement o)
[A; ¢l announce LL 10
radyn mgu adimiy byl
radio anpaunced that ¢
coming. 3 [A12] reccive
Nahaslie mring way

abiteuyle = HABITSUY LA
abita a habit, o distinctiv
pricses, mank

1A] wour u habiz,
whiiyw m food, provisions, ¢
iy consumption, v (A
fm»fwmn
bme shuy muabiys, As
needs. go, I will ymvi!

H

Figure 7-40 Actual dicitonary page containing the gery
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7.9

For better understanding of the interface, we have provided below the results for
the query “agiik” as represented in the Text and the Image Entry panels. As
shown in the figure, the Text entry panel shows different linguistic parte of t
entry in different colors.

Image Entry

Showing resut 1 of 1 results View Page

Text Entry

oot " agiik n creak, squeak. v [A; c1
Nag-agitk ang iyang mga t
creaked. Ayawg agiika (i
Don’t let the door creak.

creaked . Ayawg aguka( ) ang siva,
Don't fet the door creak

Figure 7-41 Text and Image Entry results for anothequery.

Summary

In this section we have demonstrated the working of our BilingRedource
Inference Dictionary Generation Environment (BRIDGE) Systemmgughe
Cebuano dictionary. We started with scanning and OCR and then we ccovere
segmentation, tagging and generation. We also demonstrated thé Sedrc
Retrieval procedure on generation results. It is to be noted thatpgresslures

are interdependent for optimum results. So at each step, thésrelsauld be
checked for accuracy. It is important to prepare proper tigirsets for
segmentation and to configure the system for tagging. Eveigrthcy will have
different structure. So it should be studied before the tagging configuration.
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8.1 Troubleshooting

8.2 Shortcuts and Key Bindings

Appendices

For easy access to the interface via keyboard, menus are pacteth by
keyboard shortcuts or key bindings also called as mnemonics. &f lise key

bindings is as follows.

Menu Sub-menu Keybinding
File Alt + F
Open a dictionary Alt + O
Save Alt+S
Delete Alt + X
Close Alt+C
View log file F5
Exit Alt + F4
Edit Alt + E
Undo Ctrl+Z
Modify Alt + M
Create Ctrl + C
Edit Ctrl + E
Move Ctrl+ M
Delete Ctrl + D
Merge Ctrl + R
Split Ctrl+S
Processing Alt+ P
Config Alt+C
Help Alt +H
Help F1
Overview F2
Future Work F3

Table 8-1 Keyboard shortcuts
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