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Printed sources

70 formats PanLex 3.4
source — edit
file — kind
choose source
change e
PanlLex 3.4
source — aak-eng:Speece — file — kind
GDN PCS
Geiriadur NIL; #<DICTIONARY:LOOKUP-PROXY:; []
JMdict <!IDOCTYPE JMdict; <entry>; <sense>; <gloss xml:lang=
LL-LIFT linguist-lift-schemas/linguist-lift
LTRC "_@ogﬂ,llm",ﬂavyﬂ,ll_%_ﬁ'g—lﬁl
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Printed sources

Printed formats

pdf

pdf-img =~

C

pdf-lock/encrypt
—

\

//
png

po

popdict

prc

7(

prt

Z

pri@Plx

PS




Printed sources

Printed sources in the source archive

plx=# select count (ap) from ap;
count

““““ plx=# select count (ap) from
3993 |(select ap from ap except select

af .ap from af, fm where fm.fm =

af .fm and (tt like 'pdf-%' or tt

274 like 'prt%’ tbl:
- ted- 1ke "prt%')) as ;

AL count

only  |_______




Printed sources

Printed sources in the world

=
SUBJECTS %
AUTHORS ADD A BOOK L l B Y

LISTS RECENTLY HELP One web page for every book.

Search Results
@773 hits) = Relevance | Most Editions | First Published | Most Recent

CSubjectdictionaries >
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Printed sources

Printed sources in the world

Polyglot Dictionaries 4o works
Dictionaries, Polyglot Gss works)




Internet Archive Panl.ex collection
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Search Results

Results: 1 through 36 of 36 (0.001 secs)


http://archive.org/search.php?query=collection%253A%2522panlex%2522%2520AND%2520%2528panlex%2520AND%2520collection%253Aamericana%2529

Internet Archive Panl.ex collection

o A comparative vocabulary of Formosan languages and dialects - Ogawa, Naoyosh EA
Keywords: Austronesische ta'en
Downloads: 2

& The Chimwiini lexicon exemplified - Kisseberth, Charies W
Incluces boiographca references (p. xxxiv)
Keywords: Mwn ¢ zect; Swan langusge
Downloads: 3

o A classified vocabulary of the Punu language - 880-01 Yukawa, Yasutosh, 1941-
Includes index
Keywords: Punu language; Punu language; Punu language; English language; French language; Punu (African people); Punu
Downloads: *

o Degema-English dictionary with English index - Kan, Ethebert E
Includes oiblographcal references (p. xlu-xlv) and index
Keywords: Degema 'anguage; Eng sh language; Lengua cegema; Lengus ngess; Lengus cegems; Lengua ngess
Downloads: 2

o EG-Woerterbuch mathematischer Begriffe = EK-vortaro de mathematikaj terminoj - Higers-Yashovaragnan, R. edt |
Keywords: Mathemat«; Europs sche Gemenschaft; Mathemat «; Wissenschaft che Bo othex )
Downloads: *

o Gendal Uigurugo shojiten = Concise modern Uyghur-Japanese dictionary - 880-01 Sugawara, Jun, 1955-
Parallel title also in Ughur
Keywords: Uagnhur language; Ugurugo
Downloads: 4

o TevF+—BDEESE®N,) = Hind - Japanese dictionary of selected verbs with illustrative sentences - H 3 %/Kazunko Machaa
Downloads: 4

o A Jita vocabulary - Kagaya, Ryonhe
Keywords: Jiia language; Jita language; Jita language; Englsh language; Japanese language; Jita; Enoels; Japans
Downloads: 2

& Guyish-i Gilaki-i Lahijan : vazhahnamah va parahi vizhagiha-yi avayl va sakhtavazhahi - Jahangn, Nader
Jd= 1o Vznhagna-y avay va sa<ntavaznan — | d- 2. Vazhagan- Afta Sn - lo- 3. Vaznagan- Shinta va
Keywords: G 3« ‘anguage; G ax language; Glax; G a« language
Downloads: *

o Gendal Chibettogo doshi jiten : Rasa hogen = A verb dictionary of the modern spoken Tibetan of Lhasa, Tibetan-Japanese - 880-01 Hash, l1zum
Dictionary entries in Tibetan scnpt with romanization
Keywords: T pet ‘
Downloads: *

an lan
an ian

o Kainanto hogen kiso goishu - 883-01 Naka ma, Motox), 1942-
Incluces oiniographca references (p. 8) and incex
Keywords: Cnnese anguage
Downloads: *

OAERERNESESE AMEOSLHCABLCESERCOAERE) - HENZ
Downloads: 4

o The Pyen (or Phen) language : its classified lexicon - 880-01 Shintan, Tacanko, 1948-
Downloads: 3




Internet Archive Panl.ex collection

‘Gendai Uigurugo shojiten = Concise modern Uyghur-Japanese dictionary (2009)

Title (alternate script): = Concise modern Uyghur-Japanese dictionary
Author: 880-01 Sugawara, Jun, 1966-

Subject: Uighur language; Uigurugo

Publisher: Fuchu-shi : Tokyo Gaikokugo Daigaku Ajia Afurika Gengo Bunka Kenkyujo
Language: Japanese; Uighur

Digitizing sponsor: Jonathan Pool

Book contributor: The Long Now Foundation, PanLex Project

Collection: lendinglibrary; browserlending; panlex; longnow; americana
Notes: some content may be lost due to the binding of the book.

Full catalog record: MARCXML

am This book has an editable web page on Open Library.

Parallel title also in Uighur

Includes bibliographical references (p. xxii-xxiv)
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Internet Archive Panl.ex collection

Isbn: 9784863370265
Lcen: 2010428072
Page-progression: Ir
Scanningcenter: sanfrancisco

Mediatype: texts

Shiptracking: y0599

Identifier: gendaiuigurugosh008800
Scanner: scribeS.sanfrancisco.archive.org
Ppi: 500

Camera: Canon EOS 5D Mark I
Operator: associate-lan-zhu@...
Scandate: 20130408202946

Republisher: associate-karina-martinez@...
Imagecount: 788

Identifier-access: http://archive.org/details/gendaiuigurugosh008800
Identifier-ark: ark:/13960/t8ff5b645

Bookplateleaf: 0004

Ocr: ABBYY FineReader 8.0

Sponsordate: 20130430
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Internet Archive Panl.ex collection

Panlex 3.4

source — 3317 — jpn-uig:¥7 i

[

number|33
Panl.ex — beginning |20

17
11-04-25
name|jpn-uig: 1y it

World Wide Web | http://'www.aa.tufs.ac.ip/en/publications/lexicon
[SBN|9784863370265
author | 1% B8l
title| “HIfU 4 ZFLEEAGYIE, = Concise modern Uyghur-Japanese dictionary
publisher| 7 ¥ 7 « 7 7 1) & F 5 AL D9
year|2009
person — good |6
person — number
fact — other| 7 ¥ 7 « 7 7 1) A IS IEM 44/ Asian and African Lexicon, 53 (B026)
permission — kind |na
right — text
richt — person — name
permission — email — address

good — number — edit — necessary — 1/0

file — difficult

file — submit — necessary — 1/0

expression — edit — necessary — 1/0

expression — edit — done — language — (aaa bbb.ccc)

L= Lol "= =

-~

file — address|jpn-uig- 1%
fact — other|book donated by [LCAA

__| translation — count

language

jpn-2@8 || H AH
ulg-@@@ 4.""-5.6_‘;‘
uig-@8L |[Uyghurche

file — Kind

edit — person
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Internet Archive Panl.ex collection

file — difficult| 8

file — submit — necessary — I/O\LI /

expression — edit — necessary — 1/0 | 0

expression — edit — done — language

— (aaa,bbb,ccc)

file — address | jpn-uig-'5 i+
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Internet Archive Panl.ex collection

stop PanLex 3.4 e o
beginning you — testintern
back source — edit — permission
language
change source — file — kind | difficult title
necessary
+ nan-eng:Nakajima |nan-000 |pdf-img 8 FYerE B )7 S R Re e
= 7YY V8RR
n eng-jpn-rus-niv:F1 | niv-000; 64 - # () 7Y X FEIHR) = Basic
Y ipn-002 |PHHE .
RIE jpn vocabulary of the Sakhalin dialect
of Nivkh language : Nogliki dialect
= nsz-eng:Kroeber nsz-000 |pdf-img 4 The Valley Nisenan
ek ood-eng:Allison 00d-000 |pdf-img - O’otham Nioki Haichu A:ga
pce-002;
pce-001;
e b mya-002; The Palaung Language:
ek er;g. ;nh)llz S shn-000; |pdf-img 7 Comparative Lexicon of its
pee: pce-003; Southern Dialects (I)
pce-004;
pce-005
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Analytical tasks

Same as for digital text, plus:

* Page imaging

* Spatial structural analysis

* Text identification and sequencing

* Script identification

* Font identification

* Face identification

* Character segmentation and sequencing

e Character identification

15



Analytical tasks
Page 1maging

* Produces image file(s)

* Internet Archive produces JPG2000, PDF/A, Djvu, and
Ebook files (in color)

* Panlex collection: format changes from “prt@PIx” to
“PDF-img”
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Analytical tasks
Page 1maging

BERZT7.
AL~ “thook




Analytical tasks

Spatial structural analysis
NAR" “kyan v. vol.

Ltriiariaru 1}

2 IO S
npf Hf p BEEFT.
qgr:' NP =N AR~ “thoo
"kyan "kyan "kyan

; BEREZ8&N
pres. fut. pt. mip. v il
A '~ “sha '}
L3 A T T F
1. (~%)IET. AN~ “kangpa ‘kyan &% &
) A gpa ky TR

X9 AR~ ‘kanglaa ‘kyan FEZ#IX9.
~ “ce ‘kyan FZ&H 7. ”«\S”:'E"" ‘drongko “kyan qa' -

BoESITHIEY. qWNUA'~ ‘yiilaa kyan AF npf
ZH\T 5. WA~ ‘lakpa ‘kyan ® FE#HIIT. @ RH
55, @F%EHT. BRS. “ku
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Analytical tasks

Text identification and sequencing

K

FETFET Whistle by drawing breath A
over lower teeth. N ;\
FINUGUQ (puld) Island (in .—dﬁ(&m} (}"\
I‘lver) o ""—7/\::,"?:"

- v

-

-
T ——

FOFOY (tutubi) Dragonfly.

b « ,.'w.--_,‘.... -

FOOG (sipol, sutsot, paswit) .
Whistle. Finuguq

FOOLOK (diwat&?‘ Type of fairy about the size of a
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Analytical tasks

Script identification

CEPA
CEPA

CEPA (nat. Sulfur), S,
32,066. XuMuyeckum c

S yeTblpex cTabunbHbIX |
345 (4,16%) un 3s (0,

cepa 0,170 HM (KoopanHau
6) u nona S+ 0,026 H

MOHU3aLUN HEUTPANbH
23,35, 34,8, 47,3, 72,5 n 88,0 3B. Cep:
MeHaeneesa, B 3-M nepuoae, v npuHal
aneKTpoHHoro cnosi 3s23p?. Hanbonee
(BaneHTHOCTU cooTBeTCTBEHHO II, IV n'
Cepa OTHOCUTCSA K YUCNY HEMETANNOB.
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Analytical tasks

Font identification
0123456789 Illinois
0123456789 Illinois

0123456789 lllinois



Analytical tasks

Face identification

0123456789 Illinois
0123456789 Illinois



Analytical tasks

Character segmentation and sequencing

i1 s
mm fg=at
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Analytical tasks

Character identification

one ell

24



Tools

Image-to-text conversion (“optical character
recognition”) tools: competitors

e Nicomsoft

® ‘Tesseract

* OCRopus

* Abby FineReader
e Adobe Acrobat

* OmniPage

® Readiris

e GOCR

e LEADTOOLS

* Many others

25



Tools

Image-to-text conversion (“optical character
recognition”) tools: properties

 Commercial versus open-source

* Script-specific versus multiscriptal

* Language-specific versus multilingual

e Diaglottal versus synglottal (language-mixing)
* Immutable versus trainable

* Isolated versus integratable

* Fossilized versus actively developed

26



Tools

Prior research

* Christa Mabee, “Optical Character Recognition in Multilingual Text: A Brief
Survey”, 02012

* Christa Mabee, “Report on Internship Project: Optical Character Recognition in
Multilingual Text”, 02012

* Marcin Helinski, Mitosz Kmieciak, Tomasz Parkota, “Report on the comparison of
Tesseract and ABBY'Y FineReader OCR engines”, 02012 (PanLex copy)

* Ray Smith, Daria Antonova, and Dar-Shyang Lee, “Adapting the Tesseract Open
Source OCR Engine for Multilingual OCR”; 02009

* Burcu Karagol-Ayan, “Resource Generation from Structured Documents for Low-
density Languages”, 02007

e Tapas Kanungo and Song Mao, “Stochastic LL.anguage Models for Style-Directed
Layout Analysis of Document Images”, 02003

“


http://dev.panlex.org/wp-content/uploads/2014/03/ocr-survey.pdf
http://dev.panlex.org/wp-content/uploads/2014/03/ocr-intern-report.pdf
http://lib.psnc.pl/dlibra/docmetadata?id=358&from=pubindex&dirids=1&lp=261
http://dev.panlex.org/wp-admin/post.php?post=2118&action=edit
http://research.google.com/pubs/pub35248.html
http://hdl.handle.net/1903/7580
http://lhncbc.wip.nlm.nih.gov/files/archive/pub2003017.pdf

Tools

Prior research: conclusions

* Page imaging is hard
* Tool training is necessary but expensive
* Non-dictionary corpus integration has not been tried

* Panl.ex requires multiscriptal, multilingual, synglottal,
trainable, integratable, actively developed tools

e Few (= 2) tools even aspire to all of these properties

* Most likely candidates now: ABBY'Y FineReader 11
Professional Edition, ABBYY FineReader Engine,

Tesseract

28



Tools
ABBYY FineReader 11 Professional Edition

* Application
e Commercial
e SKU FRPFWALNE

e Windows 8 /7 / Vista / XP; Windows Server 2012 /
2008 / 2008 R2 /2003

e Express edition (Windows and Macintosh) and web
service are more limited

* Price per license: list $300, street $270+, direct (through
31 July) $180 (or $120 for “upgrade”)

=5


http://finereader.abbyy.com/

Tools
ABBYY FineReader Engine

e SDK

e Commercial

® Version 10: Windows 7 / Vista / XP / 2000; Windows
Server 2003

e Version 9: Linux (GCC 2.95—4)
e Version 8: Macintosh (OS X 10.4-10.8)

* Prices not published
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Tools

Tesseract

 SDK and command-line application
e Open-source (Apache License)

* Partly sponsored by Google

® Version 3.02: Linux, OS X

e Additional OSs: Windows with VC++ or CygWin, 108,
Android

* Used by about 40 other tools and projects

31


https://code.google.com/p/tesseract-ocr/
https://code.google.com/p/tesseract-ocr/wiki/3rdParty

Tools

Script identification

AFRP 11 AFRE 10 AFRE 9 AFRE S Tesseract
Latin

Cyrillic

OJONO)

Greek

ONOMONO

Armenian

ONOMOMORNO

Hebrew

Han

Hiragana/Katakana

Hangul

ONONORO,

Thai

ONOMOAMOMONORMORONONO),
KA K CHCHOCHOHOMOMNO),

Arabic (@)

Devanagar:

Telugu

Tamil

Malayalam

Kannada

Bengali

O ONOCHONONONORNORNORONOMOMO)

Cherokee

32



Tools

Quality comparison

e Helinski et al.:

» FineReader was better on average than Tesseract, but worse on
some tasks

» Test was entirely on Polish (thus Latin-script) text

e Mabee:

» FineReader was better on average than Tesseract

» Test was on Latin, Thai, Arabic, and Tibetan scripts

33



Tools
Iraining comparison

* Both FineReader and Tesseract can (in principle) be
trained, but:

» Bugs prevented Mabee from training FineReader
» Mabee found Tesseract training tedious and useless
* Approximate training costs for 1 font per Helinski et al.:

» FineReader by ABBYY: $40,000

» FineReader in-house: 25 person-days

» Tesseract in-house: § person-days

34



Tools

Extensibility comparison

* Tesseract operates on more scripts than FineReader

* But both omit Georgian, Sinhala, Lao, Tibetan,
Burmese, Khmer, Ethiopic, etc.

e So both need to be extended for Panl.ex

* Both permit defining new languages and providing new
dictionaries

35



Tools

Integratability comparison

e Desiderata for Panlex:

» Dynamic integration of expression corpus (ex table)

» Dynamic integration of approved characters (cu and cp tables)

e ABBYY FineReader 11 Professional Edition: no
* ABBYY FineReader Engine: maybe

* Tesseract: probably



Tools

Performance on an easy source

e [FineReader

ruvengo hatred ruvengo hatred
ruzha noise ruzha noise
-rwa v. fight -rwa v. fight

-rwara be ill; sick
rwendo journey
Irwiyo song

-rwara be 1ll; sick
— 'wendo journey
rwiyo song

S

sachigaro chairperson sachigaro chairperson
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Tools

Performance on an easy source

® Tesseract

ruvengo hatred

ruzha noise ruvengo hatred

-rwa v. fight ruzha noise
-rwara be ill; sick -rwa v. fight

rr‘\:;en;lc;;zumey —p |-rwara be 1ll; sick
y 5 rwendo journey
rwiyo song

S S
sachigaro chairperson

sachigaro chairperson



Tools

Pertformance on a more complex source

e [FineReader

kari® [kari] vf decree good things kel [kel] vt
kasany [kasap] vi cough USAGE May yo ‘Thefe

kari 2 [kari] vt decree good things
kasany [kasan] vi cough USAGE May

39



Tools

Pertformance on a more complex source

® Tesseract

kari® [kari] vf decree good things kel [kel] vt
kasany [kasap] vi cough USAGE May yo ‘Thefe

kariz [kari] vt decree good things
kasany [kasap] vi cough USAGE May

40



Tools

Performance on a very complex source

e FineReader || " Pf -p-
QA QYA A, B
“kyaa “kyaa “kyaa, "kyoo
pres. fut. pt. imp.
[ 8% LU ) ]
npf. P/
"kyaa "kyaa

imp.

"kyaa, "kyoo

L gar qgar qsp- gar ]

AT




Tools

Performance on a very complex source

e FineReader || " Pf -p-
(“Finnish”) REA RHA HA, A
“kyaa “kyaa “kyaa, "kyoo
pres. fut. pt. mp.
[ 8% LU ) ]
npf. Pf-
qgN' "kydda qgspr "kyadd

imp.

go, -, | q-

"kyda, "kyoo

[ lar qgof qdq- laj- ]
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Tools

Performance on a very complex source

e FineReader || P/ pf. inp.
(“Finnish”, nglr :]5(1]' 5’11', \5’}:4.
HTML “kyaa “kyaa “kyaa, kyoo
Olltpllt) pres. fut, pt. inp.

[ Sm' RHA QEA 5&' ]
npf. Pf- imp.
qg™ qspr g0,-,|q-
"kyaa "ky%iéi "kyéiéi, nkyé(-j

[ [ar qgof  qgq-  |aj- ]
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Tools

Performance on a very complex source

o Tesseract npf. P iip. B
QA QN N, B
“kyaa “kyaa “kyaa, "kyoo
pres. fut. pt. mp.
[ 8% LS O ]
npf. pf. Imp.

magma” r1504" gm", §m'
'kyéé1 'kyéi5 ‘kyéiéi, ‘kyob
pres. fut. pt. mzp.

[ gar agar qgw"
\F
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Tools

Performance on a very complex source

e Tesseract pf Pf iwp-
(“Finnish”) || /W Sl B, HA
“kyaa “kyaa “kyaa, "kyoo
pres. fut. pt. mp.
[ 8% LS O ]
npf. pf. 1mp.

mgflL' rigfi1' gfir, sfii’
-kyad -kydda -kydd, -kyoo
pres. fii1l. pt. mip.

[ afi1’' ngfi1' firgw'

o f

45



Tools

Performance on a very complex source

e Tesseract npf. pf mip.
(“Finnish”, REA R HA, A
HIML “kyaa “kyaa “kyaa, "kyoo
output) pres. fut. pt. imp.

[ 8% QYN [YY W ]

npf. pf. imp. mgfli' ngfi' gfir, sfir'
-kyaa -kyaa -kyaa, -kyoo

pres. ful. pt. mip.

[ afil’ ngfi1' fligw’

'f



Opportunities

Panlex and image-to-text conversion tools

e Benefits to Panlex from tool extensions
e Benefits from Panl.ex for tool extensions
 Which tool(s) to use and support?

e Multiple tools?

» Advantages: federation, complementarity, independence

» Disadvantages: expense, forfeiture of expertise

47



Opportunities

Partnerships for tool development

* Tool developers
e Possessors of lexical data

* Tool consumers
» Internet Archive
» HathiTrust
» Google

» Project Gutenberg



