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Background



My motivation story for this topic1

“How do you type in 

these characters?”
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Alphabetic vs. Ideographic1

Human 

language

(writing) 

Alphabetic
• by the use of symbols expressing 

the sounds of speech

• E.g. English, French, German.

Ideographic
• by the use of symbols expressing 

the meanings

• E.g. Chinese, ancient Egyptian.
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Alphabetic vs. Ideographic1

Image source: https://www.britannica.com/topic/alphabet-writing/Development-and-diffusion-of-alphabets

Alphabetic:
• Alphabetic languages use a standardized set of letters – basic written 

symbols -- to compose words. Each of the letter roughly represents a 

phoneme, a spoken sound. 

• Number of alphabets are limited, e.g. 26 in English.

• Whatever typed from the keyboard becomes part of a word.
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Alphabetic vs. Ideographic1

Ideographic:
• Ideographic languages represent the 

language by means of ideograms, i.e. 

symbols representing ideas and 

concepts rather than sounds. 

• Number of characters are usually 

unbounded, e.g. more than 50k Chinese 

characters => needs different input 

methods.

Oracle 

bone 

script

Seal

script

Clerical

script

Regular

script

Meaning

Sun

Moon

Mountain

Water

Rain

Wood

Rice plant

Human

Image source: 

http://hanzibunan.weebly.com/36896233832786165306

3593724418.html 7



Connections among CJK1

Chinese

Japanese

Korean

Hanzi （汉字, han letter）

Hiragana

Katakana

Kanji （Japanese hanzi）

Hangul

Hanja （Korean hanzi）

Alphabetic

Ideographic

8



Classification of input methods1

• Keyboard & mouse operations (mainly focus on this 

category)

• Visual – Optical Character Recognition (OCR)

• Audio – Voice recognition

• Future – Brain wave?
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Input 
Methods



Input hiragana2

Hiragana
• Mainly for spelling out 

Japanese originated words.

• More basic and common in 

Japanese writing.

• Input using romanization of 

Japanese (a.k.a. romaji, use of 

Latin alphabets to write 

Japanese language), or using 

Japanese keyboard to input 

directly.

Image source: https://en.wikipedia.org/wiki/Hiragana

SA -> さ
KI  -> き

Example:

romaji hiragana
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Input katakana2

Katakana
• Mostly for spelling out foreign words.

• Sharing the same set of syllables as 

hiragana

• Can be transferred from hiragana, 

which alerts the reader to the fact that 

the word is an imported one

• Input by being transferred from 

hiragana, or using Japanese keyboard 

to input directly (switching modes 

between hiragana and katakana)
Image source: https://en.wikipedia.org/wiki/Katakana

SA -> さ -> サ
KI  -> き -> キ

Example:

romaji hiragana katakana
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Input hiragana/katakana2

• Using Japanese keyboard that can switch between hiragana and katakana

Image source: https://en.wikipedia.org/wiki/Language_input_keys#/media/File:KB_Japanese_Mac_-

_Apple_Keyboard_(MB869JA).svg
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Input hangul2

Hangul
• 24 basic letters: 14 consonant letters (ㄱ ㄴ ㄷ ㄹㅁㅂㅅㅇㅈㅊㅋㅌㅍㅎ) and 10 

vowel letters (ㅏㅑㅓㅕㅗㅛㅜㅠㅡㅣ). There are also 27 complex letters formed by 

combining the basic letters

• Hangul letters were designed to model the physical morphology of the tongue, palate and 

teeth, so they may look like ideographic but they are actually alphabetic

• South Korea developed a Romanization system, i.e. romaja, but it is rarely used by Koreans.

Image source: https://www.clavier-arabe.co/p/korean-keyboard.html 14



Input hangul2

h

a

n

g

u

g

-

eo

han gug –eo (Korean)

• A Hangul character is 

composed of a 

consonant followed by 

a vowel. A final 

consonant is optional.

• Syllables are 

organized into blocks 

according to some 

rules

• An example of typing 

in eight successive 

hangul letters, i.e. “han

gug-eo”, which literally 

means “Korean”. [1]

Image source: Ref. [1] 15



Input hanzi / kanji / hanja2

• Hanzi: input methods can be categorized into two classes: (1) shape-based, 

and (2) phonetic-based.

Keyboard 

control

Shape-

based

Phonetic-

based

Zhuyin fuhao / Bopomofo

Hanyu Pinyin

Direct input

Cang Jie

Four corner code  

Hiragana (for kanji)

Hangul (for hanja)

Wubizixing Wubi

Codes

Roots & 

Strokes

Big keyboard

How it writes

How it reads
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Input hanzi / kanji / hanja – shape-based2

Direct input: one character per key using a big keyboard

Image source: Ref. [1] 17



Chinese strokes2

Image source: Ref. [2]

• Basic strokes of Chinese characters

水

1. Hooked 

stroke

2. Angled 

stroke

3. Down 

left slant 

stroke

4. Down 

right slant 

stroke
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Roots of Chinese characters2

• Roots: the smallest component of Chinese characters

明 贺 章
日 月

力 口

贝

立

日

十

Bright Congratulate Chapter

Sun Moon Shell

MouthStrength Stand

Sun

Ten

Note: Sometimes you can find relations between the character 

and its components, but this is not always true. 
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Input hanzi – shaped-based2

• Shaped-based code: Four corner codes 
• Invented by Yunwu Wang in 1920s

• Using 0-9 to denote 10 different kinds of strokes. The four digits encode the shapes found in the 

four corners of the symbol, top-left to bottom-right. Although this does not uniquely identify a 

Chinese character, it leaves only a very short list of possibilities. A fifth digit can be added to 

describe an extra part above the bottom-right if necessary.

Digit Strokes

0 亠

1 一乚（horizontal, upward slant, right hook）

2 丨丿亅（vertical, down left slant, left hook）

3 丶（point, down right slant）

4 十乂（cross）

5 扌（multiple strokes inserted on one stroke）

6 口（surrounded four sides without extensions）

7 ﹁「」﹂（connection of horizontal and vertical）

8 八丷人（two strokes without cross）

9 小忄⺌（three strokes）

Examples:

行
2 1

2 2

凸
7 7

7 7

2122 7777

Row Convex

20



Input hanzi – shape-based2

• Wubizixing / Wubi （五笔字型, five-stroke input）
• Invented by Yongmin Wang in 1983

• Group keyboard into five regions based on strokes and roots

• More popular for simplified Chinese (also can be used for traditional Chinese)

• Input as how you write the character. Need to know the stroke order. 

• Extremely popular in China in 1990s

Image source: https://en.wikipedia.org/wiki/Wubi_method#/media/File:5strokes.jpgWildcards

Down left slant class Point and down right slant class

Vertical class

Horizontal class

Hooked class
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Input hanzi – shape-based2

• Cang Jie（仓颉输入法, Tsang Jie is a mythological god who was thought to 

be the inventor of hanzi.）
• Invented by Bong-Foo Chu in 1976. He released the patent in 1982.

• More efficient for traditional Chinese, thus still popular in Hong Kong, Taiwan, Macau

• Every key represent a root and all its variants

• You are playing jigsaw puzzles!

Image source: https://en.wikipedia.org/wiki/Cangjie_input_method#/media/File:Keyboard_layout_cangjie.png 22



Input hanzi – shape-based2

• Example of Cang Jie Input: inputting the roots sequentially.

明
日月

A B

章
卜廿日十

Y T A J

Hanzi

CJ roots

Keystrokes

Bright Chapter

Note: every root on the keyboard has many variants, so you may not find 

the exactly same root on the keyboard (need to learn Cang Jie code)

English
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Input kanji / hanja – phonetic-based2

• Input syllables using hiragana / hangul as phonetic alphabets
• Attention: extra operation is needed when homophones occur

• Examples of inputting kanji:

こうしようko u shi yo u  ->

交涉
考証
公証
高尚
校章
…

negotiation

research

notarization

noble

school badge

…

남ㄴㅏㅁ ->

南
男
藍
襤
嵐
…

south

male

blue

ragged

mist

…

• Examples of inputting hanja:

romaji -> hiragana -> kanji hangul -> hanja
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Chinese phonetic systems2

• Zhuyin fuhao / Bopomofo（注音符号, 

phonetic symbols）
• Introduced by Chinese government in 1910s

• The name Bopomofo comes from the first four 

letters of the system: ㄅ, ㄆ, ㄇ and ㄈ
• Still popular in Taiwan

Image source: 
https://omniglot.com/writing/zhuyin.htm

Image source: http://xahlee.info/kbd/chinese_input_methods.html
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Chinese phonetic systems2

• Hanyu – pinyin （汉语拼音, Chinese language spelling）
• Developed by Youguang Zhou in 1950s

• A standard Romanization of Chinese

• Four tones in Pinyin system (but tone is not required for Pinyin input)

• Currently the official phonetic system in mainland China

• Compulsory learning material for Chinese students

• Prevailing input method in China

Initials b, p, m, f, d, t, n, l, g, k, h, j, q, x, zh, ch, sh, r, z, c, s, y, w

Finals a, o, e, i, u, ü (v), ai, ei, ui, ao, ou, iu, ie, üe (ve), er, an, en, in, 

un, ün, ang, eng, ing, ong

北京
běi jīng

上海
shàng hǎi

Beijing Shanghai
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Input hanzi – phonetic-based2

• Do not need to worry about tones
• Accents / Dialects

• Extra operation is needed when homophones occur
• Homophones decrease as word length increases, e.g. Beijing -> 北京，背景

• Example of input Chinese characters using phonetic-based methods 

Using Pinyin:Using Bopomofo:

ㄕˊ ㄐㄧㄢㄕˊ ㄐㄧㄢ ->

時間
事件
實踐
世間
飾件
…

time

event

practice

in the world

decoration

…

shijianshijian ->

时间
事件
实践
世间
饰件
…

time

event

practice

in the world

decoration

…
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Input hanzi – phonetic-based - summary2

• Using Pinyin in China:• Using Bopomofo in China:

ㄕˊ ㄐㄧㄢㄕˊ ㄐㄧㄢ ->

時間
事件
實踐
…

time

event

practice

…

shijianshijian ->

时间
事件
实践
…

time

event

practice

…

• Using romaji/hiragana in Japan

こうしようko u shi yo u  ->

交涉
考証
公証
…

negotiation

research

notarization

…

남ㄴㅏㅁ ->

南
男
藍
…

south

male

blue

…

• Using hangul in Korea

romaji -> hiragana -> kanji hangul -> hanja
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Shape-based vs. phonetic-based2

Shape-based (e.g. wubi) Phonetic-based (e.g. pinyin)

Advantages Fewer keystrokes (for single character) Easy to learn

Lower collision rate Easy to use

Faster Modern pinyin is super

intelligent!

Disadvantages Need to know very well about hanzi Higher collision rate because 

of homophones

A lot of roots and keys to memorize Higher possibility of typing 

error due to more keystrokes

In Japan and Korea, it is not hard to imagine that phonetic-based methods are 

dominant for typing in kanji and hanja, since their own language, i.e. hiragana and 

hangul provide natural tools as phonetic alphabets.  How about China?

The table below shows the comparison.

Phonetic-based methods are more popular for inputting hanzi !
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More about modern Pinyin input method2

• Memorization

• Remember your choice. Rank homophones based on your input frequency

• Automated input error correction

• shenme ->什么 (“what” in English). Type “shenem” will also succeed.

• Input a long sentence by only inputting first consonant letters (initials) of 

each character

• Input “wsymyjs” -> 我是一名研究生 ( “I am a graduate student” in English). Originally, I 

have to input complete pinyin of all characters, i.e. “woshiyimingyanjiusheng”.

According to [3], there are more than 97% people in China using Pinyin as 

the input method.  
30



How input method editor (IME) works2

Keystrokes & 

mouse click

IME

Note: The output CJK characters are encoded in Unicode on 

computers. Unicode assign certain ranges for CJK characters.

• A closer look at the workflow of inputting CJK characters on computers:

Initialization of input 

method application

IMM

(Input method manager)

An interface between 

app and IME

IMM passes 

keystrokes to IME

IME returns CJK 

characters in a list  

to IMM

Input method 

application

Specify input 

methods
Convert keystrokes & 

mouse click to characters

User input
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Conclusions



Conclusions

• For alphabetic characters, e.g. hiragana, katakana, hangul, they 

are efficient to input using current Latin keyboard.

• For ideographic characters, e.g. hanzi, kanji, hanja, phonetic-based 

input is more popular for its convenience of learning and usage.

3
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Future trends3

• Optical character recognition: convert images of printed / 

handwritten text into machine-encoded text

• Voice input: convert human voice into machine-encoded text

• Brain-computer interface (BCI): convert human minds into 

machine-encoded text?
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Future trends3

A BCI device decodes attempted handwriting movements from neural 

activity and translates it to text in real time [14]
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