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Towards full text - 1

First steps
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Expanding data: towards fulltext

 Manual typing not feasible
* Professional double-keying very expensive
« Challenges for OCR

 Image: secondary copies - noisy, stains, scratches, etc
 Document: dense layout, normal segmentation fails
« Characters: special characters (emphasis), handwriting
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ABBYY Cloud OCR SDK Jcie.o Customer Login
Start free trial
Home Product Tour Plans and Pricing ~ Support ~ SLA Security e T

Load source file (*.png or *.jpa): jb_0016_1919-04-18_0002+0003.jpg I agree with the Terms of use

Or paste url to source file (*.png or *.jpag): Recognize

Recognize whole image

Recognition languages = |Z| Profile # |Z| Image source # |Z|
Chinese Traditional # DocumentConversion Auto
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Load source file (*.png or *.jpa):

Or paste url to source file (*.png or *.jpa):
Recognize whole image
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Towards full text - 2

Segmentation
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Home Expertise = Research People Tools Datasets In the press Contact

PRImA !F | 'H

é.
Patt R iti & | ' -
aaiysisRosearcnias  RPR .- RDCL 2019
PRIMA ' RDCL2019

R RDC12019

Schedule Overview

Organisers The competition presents challenges for page segmentation, region classification, and text recognition in an end-to-end scenario. The dataset contains
scanned pages from contemporary magazines and technical articles. Participants will be provided with know-how and tools that aid the development or
Register axtension of their page analysis systems.

Resources [ Details

T e
‘N Sleuelnhs Bad Bet
Submissions Il i i v vt
Results Dataset Pages of magazines and technical articles -"J
¥ i
$1 TR E

.

Main challenge Page segmentation and region classification

https://www.primaresearch.org/RDCL2019/




Document layout recognition and
page segmentation:

Page structuring elements -
separators

Arnold | ECPO Database
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Page structuring elements —
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Document layout recognition and
page segmentation:

Crowdsourcing




Crowdsourcing segmentation

*  Pilot project with Pallas Ludens GmbH
« Let the (controlled) crowd help analyzing the pages

. |dentify and label four item types:
- image/drawing
- article

- advertisement
— additional information

. Closely monitored and supervised
. Crowd members NOT able to speak/read Chinese

S E P FAR-AABRE R b RE N

ok ow

+ B 00 s i
{
A‘.
% :
-+ CEREMERARE I
=y R AR [T
ES mEERAN e |l
#
! f
\ £ x f
gﬁ: # 3
S RAXIE “« {
Eror i " t
AHE i £
g._& : i
s i O
) o
A Eg i i
L1 I
. Tih It [ 4
Y [ L
St & *
il m ¥
i
%
11 %
4
A
il .
*
»

SR oM Mh W e R

| st 2 A 9

‘:« wy
i

«

2




Y T

E.

E

NM oo -
i HE <
ﬂ._\m_:ﬁﬁ_w
mm HE D
mi @

_ﬁ%ﬁﬁ
P TS E
BN E

i
$ROC A L 3%

T
T % Wk

e =
=i

&5
9

R Z 1P 8 1

i

e
A EaEE

Gtz sy

IR R ]

i

e

#

e

I
FAY
S0

o

B35

JL

#

A K

=
& ﬁmm
4 . Ead
w Ve TR i RIS EM
.d_u _ EE taNaeB [E Mmmm : m._mm#ﬂ
Erugsggs e | § =5 i = i e |
M U rainsaRMEE TiEE ﬂmﬂ.m“ﬁ.ﬁ
i s<srernzn: | B e ==
m _ shEdnEnsas | Iy k- ;
RERBEG n & : Skl
| EdRR<Eal L
M | g ERERASESR | s
e 4 L .
2| M meEn #E e
| 3 sesmizoa | i
o deae | el = e
Tl i< e T S Az Enwense | BESRER BEUES]
: % }T) ok s b i B et sEEf S a0 EE BT SR RE | RS E S B R :
T ey e il s
2 it S ¥ = E T AR a3 s ¢ o £ Ly et bt | -
= @ Gaen ﬂn!.ﬂ..n..ﬂ”ﬂg%xa% TRASENA ¥ mios oEu ﬁf,%#ﬁ., wmﬂﬂuﬂwoninum ERa et e R e
| & > = : T ; s (s Y o : |
Y i i | T T T
: mum_iwmr__m_ﬁs_ﬁ : SETREERNRER Wy PEIEE | L ASTTNEL | o R
g _wawem.mee&um_ﬁ smimemimiie ||| gl wexE|| o ERTSESTE|  stenwkiiebs
2| Sécbrar i || ASFEkEcEazLan | Wy HEEE _mwum_mmmmw,u_mw .ﬁﬂmwmw 82 |
¥ .wA_:HHEaxﬁ:ﬁm £ SRS AN ; g || TR |y cmdENEL o nes ﬂ
Ml ST S rREmmENEREaEsE || ﬁ = i ﬁmmﬁ.ﬁ“mm,ﬂmm Ry e A e
1 R | e (L - A LIy Lorp
et [ i Hﬁﬁ#mﬁﬂﬁné#ﬁlﬂ Ay wewper | Hﬂ lsz.m.ﬁm.._q = g &Mﬁ.ﬂmﬁg
i ER - BaslanessEcan [ e | POGREERAR| TIMEEiiceeift
f BEswescumeeaes | g Zimam] | |M i ; = | mnEgeeiad
— B I T
E Bl _ EgHERT A i e
i o BURTAcEeEnRCaReE SR
& = R
- FHEEE ﬁ Rt sl il umm
Eﬁﬁ o E—~ 2| TaE
SE=g ﬂ.rl ]
mipaeEy T amassesssarmensm Lohd
i R bt
b TaasdTiEindicaE Cig
HEse b = ol ey
S=nn . 3
g (e dom gt
EmE \f\_ el < ERERREE L3
P WY

R
: ...ir@ﬂaf&m

e B—-HA—t+EmiTHE CRYSTAL HA

Fae

g

B RS

STRR BTSSR

SEBIREENEEE

o[ TEuE CUTEECS P EERE
A oo | [ S R PSR :
o S8 Somsaioninal = L0250 .W e s sasERn
n Sa8% T sttt : Aﬂﬂ.ﬂﬂ. .mlﬁ.“&_r__ﬁmﬂéﬁ _
...-ﬂ_ B L A - ‘_ - Loty .
.a_mﬁ_._uﬂ&n.ﬂ__i_m Eraded]| 4 K B 0 .
HESRERO IR ECIHIHE IR0 IV T AR CRAN SN JeRBARANSE



N
i

Grouping semantic un

PR ey
AL T
T.Lua.i. e ..r_
rEyRis ........:.._

¥ o HH u.

.J.... %Hrﬁ.:ﬁﬂr
.. 4 g P e

w.._f._..:.au.l...rﬁwhawo.v i 4.. m

. . .T
.-.-.:.mm.._l.ﬂlﬂli .Ii.‘.-
.. J.
-.- .Pu... ..
H..Ih._::rm .
....__. b e b

ﬁliq m.__fj.__lut-u!:.n.._.
.J..L e T TS

¥ .. = FORERF R R d bR e
wﬂdﬂé_ .Miwhtquf.v. vy crigh

SR

e YT AR ] .u.....I.-.r b sien vk e

s u N TEyTm
ﬂ,. TRy

Cm e m s ow s o s e | ek oyt
s & ung- ..I,.a._v_‘u %
Ty .,r_.l.._n.ﬂi...-. . uu

..__..__.m.S rLippdy 4

_1._ ST A i e {
.r.... -__p..u. .—-T‘.
h.u, _.r.J.”.;.hiﬂ%J
i ..m ST ey

rlqﬂ._..u:.... .__:_“..11{.

.. I -.#n
P b fantd ﬁd H._ 4
i L.. .u .... r mmmﬂ*wm?”‘m”“ #."
LS z2x. "M.J..f *
ik o
Tix H.Hvu _

s 4 b
.—urw n.__.._.__nn.h.:n-

Ermﬂrnrnwv.r
rd e 13:_15
FERA L

Lpders u.aww

iecaif I

fﬂ“?ﬁﬁ

L Lot Bl ek i
¥ r 5

e N ﬂ._..r..- *y
e & ol gy O HFHH.F
e ‘..uﬁ.uf.uu: ak m
Ehlnn%d.ﬂ.ﬂr-i Vg _fﬂﬁ.ﬂ
Ei. 1 b s ioeiies
IR A i ...»n._wn....ﬂ_?.n-:.l.rnu.q

1*.!.‘...1% "y FlE oy
| ! (L ;.n Py
Fediresy uHu L A EER W K

i ity




Outcome of segmentation pilot

1. Page segmentation can be outsourced to expert crowd
 Requires supervision
 Advanced user interfaces (high usability, efficiency)
 For more advanced tasks: Crowd should read Chinese
(semantic grouping)

2. Jingbao &#k 1919-21 (927 folds) completely segmented
with qualified boxes, issues of April 1919 with semantic units

3. Further processing:

- Computational Knowledge Lab (%1351 EEEE=), Dept.
Engineering Science and Ocean Engineering, Taiwan
National University, http://www.cklab.org/

 Advanced Linguistic Technologies, Heidelberg

« Seeking partners for collaboration!


http://www.cklab.org/

Towards full text - 3:

Machine learning




Neural networks
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Liebl and Burghardt 2020

ICDAR 2019 — RDCL2019 challenge



Neural networks

Large research projects on (western, mostly Latin script) newspapers, three
examples from Europe:

— Europeana newspapers http://www.europeana-newspapers.eu/

— Impresso https://impresso-project.ch/

— NewsEye https://www.newseye.eu/
— OCR-D https://ocr-d.de/

Re-usable (free, open source, open access) software, for example
dhSegment - a “generic deep-learning framework for Historical Document
Processing” https://github.com/dhlab-epfl/dhSegment

Our aims:
— Use for segmentation

— Train models to detect main element classes:
Paratext (headers and marginalia), Advertisement and images, Text areas

— Requirement: Ground Truth


http://www.europeana-newspapers.eu/
https://impresso-project.ch/
https://www.newseye.eu/
https://ocr-d.de/
https://github.com/dhlab-epfl/dhSegment

Towards full text - 4:

Ground truth




Funding for Ground Truth

Short term funding by Field of Focus 3 (ExStrat Heidelberg)

Small team with Duncan Paterson and 4 RA’s (typing)

« GroundTruth 1: Bounding boxes with semantic labels

Coordinates in json and web-annotation format
Jingbao April 1939 und April 1938
Outcome: 70 folds, 6335 shapes, @ 90,5 shapes/fold
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Annotation output in json

# jb_3795_1939-04-21_0002+0003json X

1%
2w "items™: [

3w {

4 "body": [

5w i

8 "value™: |

7 "color™: "purple”,

2 "name": "additional™,

] "labkel™: "Additional Information”
10 b

11 "type": "Categorylabel™

12 }

12 1

14 "created™: "2019-07-10T16:14:26.772Z",

15 "target™: [

16 + {

17 "type™: "SpecificRescurce”,

18 "source": "httpa://fkjc-asvi02.kjc.uni-heidelberg.de:3080/fegi-bin/iipsrv. fogi?IIIF=imageStorage/ecpo_new/jingbac/1939/04/3b_3795_1939-04-21_0002%252B0003.cif/full/full/0/default. jpa”,
19 "id": "s-156277526676110",

20 - "selector {

=3} "wvalue": "<g transform=\"matrix(l 0 0 1 3462.22464 371.24256)\"><polygon points=\"-312.0176,-74.99264 312.0176,-74.99264 512.0176,74.99264 -512.0176,74.99264 \"/></g>",
22 "type": "SvgSelector™

23 1

24 1

25 1.

26 "type": "Annotation™,

27 "id": "s-1562773266771"

28 e

28+ i

20 "body™: [

=3 {

32 "value™: |

33 "color™: "purple”,

24 "name": "additional™,

35 "label™: "Additional Information”™
35 b

a7 "type": "Categorylabel™

38 }

a8 1.

40 "created™: "2019-07-10T16:14:45.6312",

41 "target™: [

42 = {

43 "type”: "SpecificRescurce”,

44 "source": "https://kjc-sv002.kjc.uni-heidelberg.de:3080/fcgi-bin/iipsrv. fogi?IIIF=imageStorage/ecpo_new/Jjingbac/193%9/04/3b_3795_1939-04-21_0002%252B0003.tif/full/full/0/default. jpa",
45 "id": "s-156277528386237",

48 = "selector™: |

a7 "value™: "<g transform=\"matrix(l 0 0 1 4331.59808 1719.3705&)\"><polygon points=\"-26.15944,-1352.42545 53.00704,-1352.42845 26.23776,1352.42848 -53.00704,1352.42848 \"/></g>",
45 "type": "SvgSelector™

49 1

50 }

51 1.

52 "type": "Annotation™,

53 "id": "s-1562775283631"



Funding for Ground Truth - Il

Short term funding by Field of Focus 3 (ExStrat Heidelberg)

Small team with Duncan Paterson and 4 RA’s (typing)

« GroundTruth 1: Bounding boxes with semantic labels

« Coordinates in json and web-annotation format
« Jingbao April 1939 und April 1938
* Qutcome: 70 folds, 6335 shapes, & 90,5 shapes/fold

e GroundTruth 2: Texts

« Blind double-keying
« Jingbao April 1939 - 10 issues, 40 folds

 Qutcome: ca. 245.000 characters, local XML format,
@ 6100 chars/fold (typing slow ~10h/fold)



GT full text

Local XML schema
« <fold> with @xml:id and recto/verso
« <div> with page, article, image, advert, other, head (for
running head on top of page), margin (for marginalia)
* <p> (paragraph)
« <1b/> (line break)/ <pb/> (page break)

Encoding in “UTF-8":

« Characters according to original, wherever the respective
Unicode code point was available

« lllegible: sgaiji;
« All characters entered in double-space form

Special feature in East Asian texts: different running directions
* <div> with @mode and @dir
 Default: mode=“vertical-rl”

https://qithub.com/exc-asia-and-europe/ecpo



https://github.com/exc-asia-and-europe/ecpo

 jb_3795_1939-04-21_0001+0004.xml X

1 <?xml version="1.0" encoding="UTF-8"?>
2 <?xml-model href="https://raw.githubusercontent.com/exc-asia-and-europe/ecpo/master/ecpo.rng" type="application/x
3 <!DOCTYPE ecpo [

4 <!ENTITY gaiji "&#xelll;">

5 ] >

iv<fold xml:id="jb 3795 1939-04-21 0001+0004">

7 <!-- start recto page -——>

8+ <div type="page" page="recto" n="1" mode="vertical-rl" dir="rtl">
9 <div type="head" dir="rtl" mode="horizontal-tb">
0= <div>

11 EEi<lb/>

12 </div>

13- <div dir="1tr" mode="horizontal-tb">

14 The Crystal<lb/>

15 TN A. L. Teodoro<lb/>

16 </div>

17~ <div>

1 EEEEORE AU EE=E\<1b/>

1 BRI BUR A S L R R A D B A A HEk<1b />
20 AR TEEEECE C - HIusE» <1b/>

2 4E=TTtHMA+AHP<1b/>

2 DEREEGEHFOAT—E 287 SHOWEREEEEUE AHETRRE/ F=H=H<1b/>
23 </div>

24 </div>

25+ <div type="advert">

26~ <div>

27 fih<1b/>

28 i <1b/>

29 EE<1lb/>

30 Eik<lb/>

31 </div>

2+ <div mode="horizontal-tb" dir="rtl">

33 tgaiji;BHFEegaiii;<lb/>

3 cgaiii; RIZE5<1b/>

35 </div>

36 <div type="image"></div>

7 <div type="image"></div>



» jb_3795_1939-04-21_0001+0004.xml X

4

5

6=

7

!

12

13+

14

15

16

17

18

19

23

24

25+

26+

27

28

29

3

2

33

35

36

v

<?xml version="1.0" encoding="UTF-8"2>
<?xml-model href="https://raw.githubusercontent.com/exc-asia-and-europe/ecpo/master/ecpo.rng" type="application/x
<!DOCTYPE ecpo [

<!ENTITY gaiji "&#xelll;">

1>
<fold zml:id="jb 3795 19839-04-21 0001+0004">
<!-- start recto page -——> .
<div type="page" page="recto" n="1"|mode="vertical-rl" dir="rtl"> | Default Settlng per page:
<div type="head" dir="rtl" mode="horizontal-tb"> @ mode= ,Ver tical-r1™“ and
<dlvj%ﬁi<lb/> @dir=,rt1™ (right-to-left)
</div>
<div dir="1tr" mode="horizontal-tb">
The Crystal<lb/>
2T A A. L. Teodoro<lb/>
</div>
<div>
EEHEEOR _ANSE EEE =M /\<1b/>
HEERE PR A S T IR D B Tk Z ik <1b />
AR TEEEECE C P msE» <1b/>
4E=TtHM+AHEP<1b/>
HERHEEHFOAT—E 207 SHWEREREEIUE AHETRRE/ A F=H=H<1b/>
</div>
</div>
<div type="advert">
<div>
fh<1b/>
HHE<1b/>
EE<1lb/>
Ek<lb/>
</div>
<div mode="horizontal-tb" dir="rtl">

t&gaiji;BHFEegaiii;<1lb/>

cgaiii; RIZE5<1b/>
</div>
<div tyr
<div

e="image"></div>
"image"></div>




 jb_3795_1939-04-21_0001+0004.xml X

1 <?xml version="1.0" encoding="UTF-8"?>
2 <?xml-model href="https://raw.githubusercontent.com/exc-asia-and-europe/ecpo/master/ecpo.rng" type="application/x
3 <!DOCTYPE ecpo [

4 <!ENTITY gaiji "&#xelll;">

5 ] >

iv<fold xml:id="jb 3795 1939-04-21 0001+0004">

7 <!-- start recto page -——>

8+ <div type="page" page="recto" n="1" mode="vertical-rl" dir="rtl">

9 <div type="head" dir="rtl" m:de="horizontal—tb">|

0= <div>

1 B#i<1b/> If needed, we encode changes in sub-
i <c/1div> - - — level <div>‘s
L <di dir=" " mode=" i -th">

) Y be Cryetalotnye mEE After </div> all changes reset to default
15 T A A. L. Teodoro<lb/>

16 </div>

17~ <div>

1 EPHEEOR A5 \ENL =M /(<1b/>

1 HEERE PR A R S L T IR D B TR Hilk<1b />

20 AR TEEEECE C - HIusE» <1b/>

21 4E=TTtHMA+AHP<1b/>

z HERHSEHFOAT—E 287 SHWEREREEIUE ARETRRE/ F=H=H<1b/>
23 </div>

24 </div>

25+ <div type="advert">

26~ <div>

27 fih<1b/>

28 FdHE<1b/>

29 EE<1lb/>

30 Ek<1lb/>

31 </div>

2+ <div mode="horizontal-tb" dir="rtl">

33 tgaiji;BHFEegaiii;<lb/>

34 cgaiii; RIZE5<1b/>

35 </div>

36 <div type="image"></div>

7 <div © "image"></div>
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Towards full text - 5:

First results
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Towards full text - 6:

Infrastructure




ECPO - Expanding the infrastructure

u
Ec;g-LDB \
7

dhSegment

CNN \

—

eXist-db

I
8

IIIF Service

e

Annotation tool
eXist App

Fileserver



Closing remarks

(more challenges)




Challenges - |

Scalable infrastructure to accomodate additional modules, and (potentially)
more data/traffic

« Solution: re-design of infrastructure, containerisation, XML-db (texts)

Neural networks require strong machines (e.g. GPU server)
» Solution: bwForCluster MLS&WISO (High Performance Cluster)

Looking for partners to collaborate

« Our data is available for re-use, if you feel challenged by Chinese
newspapers from the Republican era — do go ahead

« If you are interested in any kind of partnership — do let me know



Challenges - Il

Fighting the Latin-script bias

Algorithms working for European medieval manuscripts or
19th ct. Newspapers can NOT just be re-used

Especially non-Latin / non-alphabetic script material shows
characteristics, existing software solutions may still be
unaware of

Solutions?
publish data-sets, make these characteristics more

commonly known, explain specific challenges to the expert-
communities

Arnold | ECPO Database



Challenges - Il

Fighting biased opinion - ,Aren‘t the Chinese already doing it, anyway?“

Little is known about Chinese research on processing historical material

Research about Republican newspapers is no “hot topic®, like, for
example, “handwritten text recognition”

Academic projects using Neural networks for research are scarce
Chinese Libraries usually “just” offer author-title indexes

Access to academic research in China usually behind paywall and/or
limited from outside China

=> Systematic literature overview (in progress)

Where can relevant information be found

Which projects use neural networks for their research
Which approaches were chosen, what worked, what did not
Can results be reproduced, are models and datasets shared
Are we able to re-use their algorithms, models, data sets

Our report will be submitted to a Special Issue on Digital Humanities
and East Asian Studies, |[JDH (due May 2021)



Our Team

Duncan Paterson Jia Xie 1=

'j:i v!

Al "F" o 2 ;3;
Part of the larger research group
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