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Overview

o Encoding

o Introduction to the Unicode Standard for East Asian Scripts
o Character DIY

o Tokenization

o CJK Corpora + Czech National Corpus
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-ncoding

o assigning numerical code, i.e., code point, to written characters of any language

o CJK languages — Chinese, Japanese, Korean, i.e., languages that use Chinese
characters

o different codepoints to regional variants (UTF-16: 1 8BF4; &t S8AAA)
o Unicode (+ Universal Character set — Han unification process)
o Mainland China, Singapore: National Standard — Guobiao (GB)

o Taiwan, Hong Kong, Macau: Big5
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Chinese Telegraph Code

o first codebook originates 1871

o 1 Chinese character = 4 digit numerical code (0000-9999)

o input method for computers

o codebook is arranged according to the character‘s radical and number of strokes

o Standard Telegraph Codebook (1st ed. 1983) — 7,000 simplified Chinese characters +
Zhuyin, Latin alphabet, digits, special symbols
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£ & SAMPLE ﬁD%V

LEE, Chi Nan

‘ 5621 2535 =
i
H44: B 1 Date of Birth %}
01-01-1968 % F
k% AZ DTN
' &% H i Date of Issue . |
9 5 (01-79) 5174
15-09-03 C668668 (E) &l
| HE
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KUOK, CHEONG MENG RICARDO
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1,80

ipiipusigrs 15-12-1981 = = === =

= = 2494
18-12-2002 5215299 (8) HH
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Guobiao GB (H Z #rifE Gudijia Bidozhtn)

o first set: 1980 (GB 2312); last set: 2005 (GB18030-20095)

o compatible with Unicode
o originally designed for simplified Chinese characters

o latest subset also includes characters used by ethnic minorities (e.g., Tibet, Mongolia)
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UN

UNICODE

Unicode

o covers most of world’s scripts (+ currency symbols, punctuation marks, mathematic and
technical symbols, dingbats, and emojis)

o parallel standard: ISO/IEC 10646
o code charts, character database, annexes

o general principles, requirements for conformance, guidelines for implementers — text
processing, normalization, encoding forms

o Unicode 15.1.0 (December 2023): 149 813 characters

o Han script 97,058 ideographic characters (China, Taiwan, Japan, Korea, Vietham,
Singapore)
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IUN Code Charts
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East Asian Scripts

Bopomofo
Bopomofo Extended
CJK Unified Ideographs (Han) (38MB)
CJK Extension A (7.6MB)
CJK Extension B (31MB)
CJK Extension C
CJK Extension D
CJK Extension E
CJK Extension F
CJK Extension G
CJK Extension H
CJK Extension |
(see also Unihan Database)
CJK Compatibility Ideographs
CJK Compatibility Ideographs Supplement
CJK Radicals / Kangxi Radicals
CJK Radicals Supplement
CJK Strokes
Ideographic Description Characters
Hangul Jamo
Hangul Jamo Extended-A
Hangul Jamo Extended-B
Hangul Compatibility Jamo
Halfwidth Jamo
Hangul Syllables

ode 15.1 Character Code Charts

Tech Site | Site Map | Search

p |

cod

Conl

Latin Extended-0 P

- Y1 Radicals

Hiragana
Kana Extended-A
Kana Extended-B

| | Kana Supplement

Small Kana Extension
Kanbun
Katakana
Katakana Phonetic Extensions
Halfwidth Katakana
Khitan Small Script
Lisu
Lisu Supplement
Miao
Nushu
Tangut
Tangut Components
Tangut Supplement
Yi
Y1 Syllables

sian & Philippine Scripts

e
ke

po
ke

r

pese
nese Supplement

ilan Scripts

ofo

hofo Extended

ified Ideographs (Han) (38MB)
xtension A (7.6MB)

xtension B (31MB)

xtension C

xtension D

xtension E

xtension F

Meetei Mayek
Meetei ME‘}"BK Extensions
Modi
Mro
Multani

T extension G
CJK Extension H
CJK Extension |
(see also Unihan Database)

CJK Compatibility ldeographs
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UN

UNICODE

Unicode map

o total capacity: 1 114 112 characters

o Private Use Area (PUA)
o range: EOOO—-F8FF

o a space for your own characters/symbols/logos
o cannot be easily reproduced or searched via network (i.e., view, print, read aloud)

o decorative function; associated with particular font

o BUT! through closed proprietary file format (.pdf) are replicable

Private Use Area
Supplementary Private Use Area-A
Supplementary Private Use Area-B

Encoding, Tokenization, CJK Corpora



Character DIY (Windows only)

o find and open: eudcedit.exe (Private Character Editor)

o path: Windows\System32 or Windows Run-Command u

eudcedit
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| ow | [ | | | s | om
chu dang fan gé hoéng Jjua kan kan kao ke
), € X2 X3 X4 Xs X X7 Xs Xy Xi10
E | % BR| K | & | & | BR
kuang 1a ni ni ning gia giang
X1 Xi2 X16 X17 X8 X19 X20a
i >
B0 | B | Bk | e | BB | 3
giang qu s1 su Vi yvin ving
X20b X21 X22 X23 X4 X5 X6
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Soubor  Upravy  Zobrazit
Inakova sada:  Unicode

Editor

sa/0B0000%,




Editor viastnich znakd
Soubor Upravy Zobrazit Néstroje Okno Napovéda
Inakova sada: Unicode ~ Kod: E020 Pismao: Vie Souber: EUDC

space for edditing




Editor viastnich znakd

Souber l:'pla'.l'_',r Zobrazit  Mastroje | Okno  MNapovéda

Znakova sada: Un e w Kod Reference...

| Zaviit referenci
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Editor vlastnich znakd

Soubor Upravy Zobrazit Nastroje Okno  Mapovéda

fnakova sada: Unicode w | Kad: E020 Pismao: Ve Soubor: EUDC

Reference

0
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< (&) O EJ https:/fwww.unicode.org/charts/unihan.html B ¥ L, ® i]

UN Unihan Database Tech Site | Site Map | Search

Unihan Database Lookup

I | Lookup || | I

5. type character you want to edit
About the Unihan Database Lookup Tool 6 pl’eSS LOOkUp

The lookup interface on this page provides online access to property data in the Unicode Han (Unihan) database for individual ideographs via the “Lookup” button and text field above. Simply enter the four- or five-digit hexadecimal code point for the desired
ideograph into the text field, or copy and paste the ideograph into it, then click the “Lookup” button. The resulting data set will contain various types of information available in the Unihan database, such as mappings to legacy encoding standards, references to
dictionaries, meaning and reading information according to various authorities, links to other websites, and so on.

If you do not know the code point of the ideograph, or have no example of the ideograph to copy, the Unihan Search Page supports queries against several properties, such as those for ideograph readings. The following two indices are also available:

« A Grid Index that groups ideographs into blocks of 256 code points
+ A Radical-Stroke Index

For production reasons, the version of the Unihan database that is available on this page may not yet be synchronized with the latest version of the Unicode Standard. For access to the latest version of the data files that comprise the Unihan database,
download Unihan zip from https://www._unicode org/Public/lUCD/latest/ucd/.

The Unihan database and its properties are documented in UAX #38.

Unihan Code Charts and Indices

The Unihan Radical-Stroke (RS) indices, which are documented in theg —

« Full RS Index
« ||Core RS Index
« UnihanCore2020 RS Index

Code charts covering all of Unihan are available in PDF format, linked LT I'j 3 :.'.I..'.I. WAWLLN I CcO d 2.0 rg.'.l.l:ll-l dll 5.'.;'-' N I |.-| dll. |.-| m |

Disclaimers

The Unihan database is provided as-is as a public service by Unicode, Inc. (The Unicode Consortium). No claims are made as to its appropriateness for any particular purpose, and no warranties of any kind are expressed or implied.

©1991-2024 Unicode, Inc. Unicode and the

Unicode Logo are registered trademarks of

Unicode, Inc. in the U.S. and other countries.
See, Terms of Use and License.




w.unicode.org/cgi-hin/GetUnihanData.pl?codepoint=7E

&« (& U B hitpsy/faww

UN Unihan Database

Unihan data for U+9F99
| Lookup] D

Grid Index Radical-Stroke index (212.0-1)
=== Previous Next ===
Glyph

% | UTF-16
9F99

/. copy the UTF-16 code

Encoding Forms

| Decimal | UTF-8 UTF-16 UTF-32 ’
| 40857 | E9 BE 99 9F99 00009F99
IRG Sources

Data type Value

kllCore MG

kIRG_GSource GB-417A
[KIRG_HSource [4-8acs

kIRG_TSource TF-2159

kRSUnicode 212".9

[kTotalStrokes B

Dictionary Indices

Data type Value

kHanYu 74804.010
[kIRGHanyuDaZidian 74804.010
kIRGKangXi 1537.251

kKangxi 1537.251
Dictionary-like Data

|Data type Value

kCangjie TKP

kFourCornerCode 4381




Editor vlastnich znakd
Soubor Upravy Zobrazit Mastroje Okno  Mapovéda
Znakova sada:  Unicode ~ Kad: E020 ismo: VE Soubor: EUDC
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[ Editor viastnich znakd

Soubor l:lprgvy Zobrazit Nastroje Okno  Napowvéda
Pismo: Vie Soubor EUDC

Fnakovd sada: Unicode ~  Kod: E020
4] EUREEE T

Reference |

SoljeomO /e

9. select the area you want to use
10. paste the character to the edditing area




Editor vlastnich znakd = O
Soubor L:Ipra\l}r Zobrazit Mastroje Okno  Mapovéda

Znakova sada: Unicode ~ Kod: E0O20 Pismo: Vie Soubor: EUDC

‘? Upravit Reference
it | | | |

N B

LT . . .

m - 11. adjust proportions if necessary

oo .

e  (and delete residual parts)
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C‘ E] https:/funana

r.unicode.org/cgi-bin/GetUnihanData.pl?codepoint=£F

LN Unihan Database

Unihan data for U+4F60

| Lookup |

Grid Index
<<= Previous

Glyph

]

Radical-Stroke index (9.4-6)

Next ===

IR

UTF-16

Encoding Forms

4F60

| Decimal UTF-8 | UTF-16 UTF-32
| 20320 E4 BD AD | 4F60 00004F60
IRG Sources

Data type Value

kllCore AGTHM

[KIRG_GSource [ce-2463
|k|RG_HSource |HBl—A?41
|k|RG_.JSDLIrce |Jl3—2E2D
|k|RG_KPSOLJrce |I{P1—34EC
|k|RG_KSDurce |I{2—2221
|k|RG_TSDurce |T1—4923
|k|RG_VSDurce |v1—4B35

[kRSUnicode fo.5

[kTotalStrokes [7

Dictionary Indices

Data type Value
kCihaiT 108. 209
|kCowIeS |28?5
[kDaeJaweon le2es. 040
[kFennindex [360.04
|kHanYu |1813?,a5e

12. copy the UTF-16 code




Editor vlastnich znaku

Soubor Upravy Zobrazit Nastroje Okno Napovéda

Znakovad sada: Unicode ~ | Kod: EDZ20 Pismo: Yie Soubor EUDC

& Upravit Reference x|
A [ | [ |
N

1

|

. Ih.

» |

[ Reference =

s

i 0 1 2 3 4 5 &6 7 8 9 A B CD E F

k60 R i B A MR & 4 45|18 R 1D 4 & £ 15 F

470 8|3 8 = B H G R G R 4E R R REE
w0 1| B 45 1 2|3 B 5] 18 i B = |0k ok |
490 |45 1% B |10 w E | 4 k]
arm0 t 0 B 15 45| 4R i W 47| 42 47 & IR R B

13. paste the UTF-16 code
14. press OK

arB0 {8 |12 {R| 2| Fi |48 1R 15| 5| |44 7 4F| B #£|F

Kad

Twar:

{7

Zruit Pismo._.




Editor vlastnich znakd = Oa
Soubor Upravy Zobrazit Mastroje Okno  Mépovéda

‘nakova sada: Unicode « Kod: E020 Pismo: Vie Souber: EUDC
‘? Upravit Reference
s ] | || |
Y = =
(I
|
O
&
@ { |
— [ || [
15. select the left side
\ 16. paste and adjust
[ | |
I | 1]
N
GEE ' . -
17. erase residual

parts




Editor viastnich znakd = O

Soubar Zubrazit Mastroje  Okno Mapovéda

Znakova ! Zpét Ctrl+Z e Soubor: EUDC
‘? [ Upravit Reference
I [
N viesit Ctrl=V
O T
| [ ] Kopirovat znak... H
{:} —
® [T Vybrat kaod... Ctrl+0 1]
| [ &= _Jr - 18. save the character
11 UloZit znak jako... 1
11 Odkaz na sluzbu TextService...
Il IR N T T N T TN N T Y T T |
|




Editor vlastnich znakd = O
Soubar Upl'ﬂ‘.-}-’ Zobrazit MNastroje Okno MNapovéda
Znakova zada: Unicode ~  Kod: E020 Pismo: Ve Soubor: EUDC [
/ Upravt g 1 2 3 4 5 6 E
A ||
N
O 020 |tE
|
s | 030
Vybrat kéd
i
7 D 1 2 3 4 5 &
040
EQ030
= 050
EQ50
EOGD
EQ0VD {Hiﬂ

Kod:  E020

070

Soubor: EUDC

Kod:  E020

Soubor: ELDC




Domli VioZzeni Kresleni Navrh  Rozlozeni  Reference Korespondence Revize  Zobrazeni ¢ Reknéte mi

L"Tj v Aptos (Z&kl... v 12 JAVY: : U,
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=1 = Styly
-
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E020

19. type your code
i 20. press left ALT + X
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Tokenization

o parsing text (sentences, phrases) to a smaller units, i.e., tokens

o token (words or even parts of words, punctuation, dates) — a distinct chunk of
information

o in NLP — preparatory step for language modelling or machine translation

o particulary useful when building a huge dataset
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Types of Tokenization

o word
o subword
o sentence

o character

Encoding, Tokenization, CJK Corpora



Word Tokenization

o dividing text into graphical words (spaces)

o could be problematic in the case of East Asian Languages
o &I ,,my, mine“ (F& [first person pron.] i) [grammatical particle]) — one word or two?

Example:

No pictures from the mission at the surface have yet been released.

“No“, “pictures”, “from“, “the", “mission”, “at®, “the"“, “surface”, “have“, “yet", “been”,

“released”, “.”“ (13 tokens)

I punctuation also counts as a separate token
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Subword Tokenization

o morphological analysis

o lemma (dictionary form), tag

Example:

processing “process”, “ing" (2 tokens)

Confucianism  “Confucian®, “ism“ (2 tokens)
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Sentence Tokenization

o Individual sentence analysis

Example:

One of the deepest teachings of Confucius may have been the superiority of personal exemplification
over explicit rules of behavior. His moral teachings emphasized self-cultivation, emulation of moral
exemplars, and the attainment of skilled judgment rather than knowledge of rules.

“One of the deepest teachings of Confucius may have been the superiority of personal exemplification
over explicit rules of behavior.”, “His moral teachings emphasized self-cultivation, emulation of moral
exemplars, and the attainment of skilled judgment rather than knowledge of rules.”
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Character Tokenization

o character-level languages

Example:

language “, “a", “n“, “g", “u”“, “a“, “g", “e" 8 tokens
SN AR MR 2 tokens
=k S O, Sk e 3 tokens
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How?

o Tokenizer (Python, online demo pages) — could be limited for Asian languages

o By yourself — make sure you have set all the criteria for your analysis in advance
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Why?

o data can be used more effectively — no need for analysis of the whole text
o data summarization
o crucial step in language modelling

o good for searching for collocations, context use and function of particular words (e.g.,
specifical usage of sentence final particles, mimetic words, sentiment analysis)

o building and structuring corpus vocabulary list
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CJK Corpora — Chinese

BCC Online Corpus — sometimes it actualy works

http://bcc.blcu.edu.cn

o Yiyan — database of Chinese/English Corpora, Parallel Corpora, GLOBE family Corpora

nttp://114.251.154.212/cap/ (user ID: test; password: test)

o Alphabetical — Index (not only Chinese corpora)

https://corpus.bfsu.edu.cn/Corpora_A-
Z Beijing Foreign_Studies _University Corpus Research Group.html
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http://bcc.blcu.edu.cn/
http://114.251.154.212/cqp/
https://corpus.bfsu.edu.cn/Corpora_A-Z_Beijing_Foreign_Studies_University_Corpus_Research_Group.html

CJK Corpora — Japanese

o NLT — user friendly interface, has an English version

https://tsukubawebcorpus.jp/en/

o NLB - same interface as NLT, only in Japanese

https://nlb.ninjal.ac.jp/

o Chunagon

https://shonagon.ninjal.ac.jp/ ; Corpus Usage Tools: https://clrd.ninjal.ac.jp/en/tool.htmi
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https://tsukubawebcorpus.jp/en/
https://nlb.ninjal.ac.jp/
https://shonagon.ninjal.ac.jp/
https://clrd.ninjal.ac.jp/en/tool.html

Czech National Corpus

o accesible from: https://www.korpus.cz

o WaG (Word at Glance) — basic characteristics, word forms, frequency, collocations +
text collocations — https://www.korpus.cz/slovo-v-kostce/

o KonText — concordances — htips://kontext.korpus.cz/

o Treq — translation equivalents databasis — https://treg.korpus.cz

o Guidelines: https://wiki.korpus.cz/
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https://www.korpus.cz/
https://www.korpus.cz/slovo-v-kostce/
https://kontext.korpus.cz/
https://treq.korpus.cz/
https://wiki.korpus.cz/

-ncoding + Unicode

Unicode 15.1.0 Standard Guidebook

https://www.unicode.org/versions/Unicode15.0.0/UnicodeStandard-15.0.pdf

Unicode 15.1.0 Character Code Charts

https://unicode.org/charts/#scripts

Unihan Database

https://www.unicode.org/charts/unihan.html
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https://www.unicode.org/versions/Unicode15.0.0/UnicodeStandard-15.0.pdf
https://unicode.org/charts/#scripts
https://www.unicode.org/charts/unihan.html

Tokenization, Tokenizers

Basic intro to tokenization with examples in Python:

https://www.geeksforgeeks.org/nlp-how-tokenizing-text-sentence-words-works/

Chinese Tokenizer (demo page):

https://vishn.qgithub.io/chinese-tokenizer/

Chinese Telegraph Code (online)

https://www.gqgxiuzi.cn/bianma/dianbao.html
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https://yishn.github.io/chinese-tokenizer/
https://www.qqxiuzi.cn/bianma/dianbao.html
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