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Towards a sustainable digital

o
infrastructure for historical Chinese texts
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Chinese Text Project (ctext.org)

Largest full-text digital library of pre-modern Chinese
— 25 million pages of scanned primary source texts

— 5 billion characters of transcription
— Used daily by 25,000 people

2005-2013: primarily static database
2013-present:  major dynamic components

Originally: centrally edited and maintained
Now: primarily maintained by crowdsourcing



ctext.org as digital infrastructure

* Key components:
— Optical Character Recognition
— Crowdsourcing system
— Application Programming Interface

* Example use cases:
— Searchable database of texts

— Scalable transcription tool
— Repository for data mining



Digitization

* Scanning historical materials relatively cheap
— Established technology
— Storage & processing costs decrease exponentially
e Scanned images for conservation of material
— Access to material (e.g. online image browsers)
— No risk of damage to rare or unique objects
* Large-scale scanning projects undertaken
— E.g. Harvard-Yenching: 5 million+ pages
— Even larger scanning projects in Mainland China



Static versus dynamic

Static Dynamic
I I I D BN B . q —

[ ranscrine : unavailable : Transcribe i

: \ I tousers | l I | Fastand

i Correct I : : cheap

I ¥ : I Ingest i

[ Punctuate : - expensive i‘

]

[ v : Use

| Annotate | el .

: v : Correct 4—1—> Annotate
Ingest I

]

Use



Popularity: frequency of use

The Long Tail

Everything else:
inaccessible and obscure

Texts and editions
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Database usage
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User contributions

Dynamic
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Domain-specific OCR

* Leverage domain knowledge

— Language, writing conventions

— Existing transcriptions, text reuse, other editions
e Easier problem => more accurate results

— Compare with e.g. Google Books OCR

* Enables image search & basis for transcription

— Frequent use => more opportunities for correction
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Dynamic approach: advantages

* |mperfect data can still be useful
— E.g. OCR-derived text enables full-text search

[View] [Edit] [History]

M Transcribed automatically with OCR. Please help correct any errors.
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Dynamic approach: advantages

* Scans can be matched to existing transcription
— Errors limited to minor alignment errors
— Punctuation and structure preserved

Library -> AMBIBIEET -> ARARKERE < 9 /144 >

5 FFAMEIII8RAM - BEYE - BRELR - FERKNRZHE
HER - BN RENEREE - BFERT=F 0 REARARE
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MeAE_FRILFH: [EFEEE  KRRAWLSE - ST
BRRR - WMAE » WK - RELURRH - RERHM - &
AEFERD o | BEfEILRBEARD » WS E » THRBUH
BROE - BRLR  BHEERD - HEERZR - EEX
R XTI EBRCE  SARMAY - FTRRAT - REFRIRA
% AR AREBANZ » FOTEERA O REAE - A
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Dynamic approach: challenges

e User-submitted content may be incorrect

— Need simple way of visualizing & verifying any edit
Recently updated chapters

Resource title Edited by user @ time
' 01-15 dsturgeon @ 2015-11-02 20:08:14 [Diff]

<scanbreak file="88886" />/kE <scanbreak file="88886" />KE
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Dynamic approach: challenges

e Typically need “human readable” serialization

— Can be simplified using task-specific visual editors

HEHR FEER. (X-82355) ®
file="89544" />, &H. REKE,
reak file="89544" />B{ {

K2R, BRURGE, KEFRSE

SIS

ABBERE, FRESYRAT, 28, "XBREBHEH.
BERM, |, ARES| (FERETER) | LHES, <p>

BHIRR
WA mAZER, RCHECE, HEFERSE BT,
RN, MAENR, (R-83GE) W "ERBAEX (51

S|, £, RE¥, FRE R . "By, ERKEREXE,

BL(EED RERR, BER=EX, (EE) RW— (B3 RW
. EM+EFE, ROA2+EF M=+=F% R
—+ZF, s SEREFE BALKEX, &BFRZRER
. (A5 -8H) 5 (&) . () E (8 . (L), ELCEHAER, miHE

Save changes [Input rare character]

(

T —Fo 1 FUMTA, BENX, SRR
2. (A% -BE) 2 (R) . O8) LE (). @), #SLEW



From database to platform

* Enable use as transcription & annotation tool
— Image and textual data can be uploaded by users
— OCR results can be corrected collaboratively
— Future: semantic markup, translation, etc.
— Full-text data can be exported via API

* Time and effort invested is preserved
— Corrections also become part of public database
— “Long tail” of non-mainstream material available
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Psychological factors

* Creating new content vs ARE YOU COMING To BED?
. : T CANT THIS
correcting incorrect content w)w 5 RN
Al
* Unpredictable response vs |ty
instant gratification ’

* Incremental improvement vs Mla
all-or-nothing approach

https://xkcd.com/386/
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Library -> SEfEFEE -> MAETEE— <18 j242P

i

0 E L AR B | AR

OCR + Crowdsourcing

£ ﬁ._;F: &."‘;{&: ,,;,'i +

| g | & 3] & 2|4 42 &%,;:sf;;;;*(tﬁ_ A

Bg=a

SRS XY #% %87

LIRS
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Task-specific visual editing tools

Library -> HE#FEE - >*§ﬁ F4840 < 200

s Rare character input

AFRTTEy b e

\&51 7;&\9\’—‘3‘&&’1 T F NG

S&?ﬁ’? PR T = B R 1. Select character

E%&_ﬁ.a; F|x =L e ™

AR E A &R T 1>

HEs| BT E |2 A 12P| |ar

_...}F-k ‘f;‘{f)\ lﬂk% (VN

X LA T Y A,

= )}J‘F + 2. Describe this character
% Composition: BE Please use the format "[combination-typellch
;} Total strokes: 7 Required field. [Guess from composition]
Radical: | Leave blank if unknown. Must be entered as li

Standard form: If this is a variant of a standard modern chara
Image quality: 5 Number from 1-10: 1=very poor, 10=exceller

LN E LY T C L

4. XML representation

Once you have entered all the available information above, copy and paste the followinc

<character group="1721" location="56026:200:692,600,757,672" strokes="7" comp="/ |#AE" quality="5" />




Collation of crowdsourced data

227

47“'\

ctext:2494
Composition: %%

Radical: x

Stroke count: 16

Example glyphs

CEEBE> FRARAN

Example usage

QEikicbui 2o wat I
QEikicbutiaE o wat I
B B
B BT
QEikicb i 2o wat I
ik b n wat
(CEFER-B_TH © ..

CHESHFEE
CEFREEE-BRY

CIUERR A FRR EEEFRRRAURRABS Y BRESHEEE. ..
EEIiéuEizimgahﬁfﬁﬁuhﬁﬁ/ﬁﬂwi%hﬁﬁm%ﬁﬁiﬁgz
oM E R AR L EMI AN EEGUE T ZEUEMRRDER U ERRA
oBY B E R R AR
o E R IT AL L e
LBERZFERSTRAEEBERREDT AEBREIEAHTREIARS K.
FFEFFEE OB FER R AR I FRAMBRAERE S REEREED..®
RAZEBHERENR | | RERMH/NREEE | | UARBES XRESR | | R/
LCEREFOHERESHBIRZRBE AR ERARERAEHERST...®




CTP API Overview

* CTP URNSs
— Unique identifier for each edition & chapter of a text

* JSON API

— Extract machine-readable data from ctext.org
— Textual data, metadata, etc.

e Plugin system
— XML description of how to connect to another site

— Allows users to connect ctext.org to other projects
— User-definable, sharable, automatically updated
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Plugins (User Perspective)

Plugin Description Type Example Install
Plain text Export a chapter as plain text. [Plain text] [Installed]
MHDB  MHDB character lookup.

MARKUS [MARKUS] [Install]

Frequencies Compare character frequencies to corpus averages. [Frequencies] [Installed]
Glyphwiki  Glyphwiki character lookup. [Glyphwiki] [Installed]
CHISE CHISE character lookup. [CHISE] [Installed]

* Point-and-click installation within ctext.org
 Point-and-click installation from 3 party site

MARKUS Tools ~

CBDB Lookup

The Sieve Online
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A
=N
R

B [ aeces a1 [big). Var. ZE]

J32A.10-2/118

(6 b R R R S R R L A | ﬁ ﬁ $ B
< N

't"‘}l,“ INSTITUTE OF MODERN HISTORY. ACADEMIA SINICA

o @G ? Definitions

B8&R

: 1865 BB R ERA 15
1874F) BB RERLTH 18 , morceau de craie, elc.

192 EBIIER P 3§ . a. Ecrire; noter; mettre par écrit; composer; rédiger; décrire. Composition; style littéraire; (ﬁg) plume;

Pinceau (pour écrire); (p. ext.) tout instrument servant a écrire : porte-plume, crayon, stylographe,

et écriture (de gn); genre de calligraphie.
b. (Litt.) Ds /A by ming Nom de plume.
Spécif. des coups de pinceau, des traits d'un car.
Spécif des sommes dargent.
(Litt. chin.) Prose :
a. Ds le 30 \BEHE Wen Xin Diao Long, 2|78 Liu Xie classe sous le terme 2 bY les genres littéraires en
prose en les distinguant des genres poétiques qu'il classe sous la rubrique 3 wén.

b.Ds %Ea bi ji Essai en prose sous forme de notes.

to begin to write




APl and Plugins
Show translation:[None] [English

Pre-Qin and Han -> Daoism -> Dao De Jing
[Plain text ( [MARKUS]YAPI gettext] [API gettextinfo] [Manage plugins]

Books referencing {(iEE4E) Library Resources
©source
Related resources

Passage@

HgE— KE-

Passagel

NERARTEELIUBAREH_XBREBNINSET, #oiE, FEH, #RKE. stx

Frequency

BY, BZ, B, O®RER. RE, (DURE. BEREEGE, MEER, BUAK, HEHR, ZNER. bR, ZhRiE
%, SEEE. SEBR, ARER,

Passage2

. EEN=TE, mEF.
—. K. #tImes,

Passage3




APls in Teaching

In [3]:

from ctext import *

laozi = gettextasstring("ctp:dao-de-jing")

for match in re.finditer(r"ZE[". ,
matched text = match.group(0)
print(matched text)

BE
ES
J2 [E
JEBR
&L
A
B
BR
&L
ET
BE
&L

Y

;1 ?1", laozi):




from ctex

passages
people =

print("gn

for passa
for p

APIls in Teaching




APls in Teaching

texts = ["ctp:wb968739", "ctp:wbl49517", "ctp:wb361597", "ctp:wb47184"]

Q015 , -

# This is just a 1lis
mycolors = ["blue",
passages = []

# Fetch all the tex
for text in texts:

passages.append

terms = ("T","&","

# We want a single |
# Start by making a
df_joined = pd.Datal
df_joined["text"] =

vectors = []

texttitle =
# For each book, ma
for textnum in rangq
textinfo = gettq
desc = textinfol (L0
if 'author' in f{
desc = desc
texttitle.append
myvectors = []
for p in passage
myvectors. ay
vectors.append(n
df_thisbook = pq
df_thisbook[ 'te
df_joined = pd.d

-{1.005

# Now take our vect

x = df_joined.ix[:, =0.010

y = df_joined.ix[:,

sklearn_pca = skleaj
Y _sklearn = sklearn |

plt.figure(figsize=

mylegends = []

for textnum in rangq
name = texts|[te
thislegend = plt.scatter(Y_sklearn[y==name,0), Y_sklearn[y==name,l], color=mycolors|textnum], label=texttitle[textn
mylegends.append(thislegend)

4.‘“1.; 1 1 1 1 1
{1025 -.020 -.015 -0.010 -{.005 Q000

plt.legend(handles = mylegends)
plt.show()




Conclusion

 OCR & crowdsourcing allow access to long tail
— Obscure texts many of which are untranscribed

— Infrastructure helps users help themselves
» Side effect: their efforts benefit everyone else too

* APl access
— Machine-friendly interface enables new use cases
— Allows use in many workflows

— Streamline DH teaching and research
e Avoids dilemma of toy examples vs data wrangling

More information: Practical introduction:

ctext.org dsturgeon.net/ctext




