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We have created a Japanese Typeface
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1. Background and Aims

1.1 Background 
1.2 Aims
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1.1 Background

• Typeface: design of letters 

• Typeface has impacts on legibility and 
readability of written communication 

• Standard typefaces may not be the best 
solution for readers with dyslexia (Hillier, 2006; 

谷他, 2016)
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1.1 Background

• Latin typefaces designed for dyslexic 
readers  
(Rello & Baeza-Yates, 2013; 朱, 2016)
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1.1 Background

• Dyslexic readers are either able to read with 
less errors or more comfortable reading with 
dyslexia typefaces (Hillier, 2006; De Leeuw, 2010; Pijpker, 2013) 

• Typefaces have impacts on Japanese dyslexic 
readers (谷他, 2016) 

• The possible effectiveness of Japanese 
typefaces for dyslexic readers is implied
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1.1 Background

• However, Japanese typefaces for dyslexic 
readers are yet to be created because 
• Problem 1: The characteristics of typefaces for 

dyslexic readers have not been clarified, 
• Problem 2: Japanese typefaces contain a large 

number of complicated characters which makes 
them difficult to create, 

• Problem 3: It is not easy to create a universal 
typeface for dyslexic readers because they do not 
have universal symptoms
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1.2 Aims

We aim to solve three problems and 
Create a new Japanese typeface designed 
for dyslexic readers
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2. Framework of the Research
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2. Framework

• Problem 1: The characteristics of typefaces for 
dyslexic readers have not been clarified 

• Extract the characteristics of Latin typefaces 
designed for dyslexic readers 

• Define the requirements for Japanese 
typefaces designed for dyslexic readers
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2. Framework

• Problem 2: Japanese typefaces contain a large 
number of complicated characters which 
makes them difficult to create 

• Create new typefaces using programmatic 
methods based on open source typefaces
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2. Framework

• Problem 3: It is not easy to create a universal 
typeface for dyslexic readers because they do 
not have universal symptoms 

• Develop a Japanese typeface customization 
system for dyslexic readers that enables 
users to modify typefaces to fit their own 
needs via adjusting parameters
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2. Framework
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Extract the Characteristics of Latin Typefaces for 
Dyslexic Readers

Define the Requirements for Japanese Typefaces for 
Dyslexic Readers

Create Japanese Typefaces for Dyslexic Readers

Develop a Japanese Typeface Customization System 
for Dyslexic Readers 



3. Definition of the Requirements       
for Japanese typefaces

3.1 Methods 
3.2 Results
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3.1 Methods

• Map the characteristics of Latin typefaces 
for dyslexic readers to Japanese typefaces 

• Visual symptoms of dyslexia in English 
and Japanese are similar (Stein, 2008; 加藤, 2016) 

• Latin typefaces and Japanese typefaces 
share elements in common
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers
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A. Larger letters in 
the same size



Characteristics of Latin typefaces for dyslexic readers
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B. Extremely large 
uppercase letters

3.1 Methods
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C. Larger difference 
between cap height 
and x-height

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods
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D. Rounded sans serif 
typefaces

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods
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E. Bolder strokes

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods
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F. Larger height/width 
ratio

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods



23

G. Weighted strokes 
at the bottom

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods
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H. As for letters with 
similar shapes 
a. Larger counters 
b. Manipulated 

shapes of letters 
c. Slanted or rotated 

to opposite 
direction 

d. Replaced with 
alternative 
letterforms

Characteristics of Latin typefaces for dyslexic readers

3.1 Methods



Association of elements of Latin and Japanese typefaces  
(佐藤, 1964–1976; 小泉, 2012)
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3.1 Methods
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Elements of Latin typefaces Elements of Japanese typefaces

cap height/x-height jiko (字高)

width jihaba (字幅)

stroke gasen (画線)

contrast of weight senhaba no haibun (線幅の配分)

counter futokoro (ふところ)

serif uroko (うろこ)

3.1 Methods
Association of elements of Latin and Japanese typefaces  
(佐藤, 1964–1976; 小泉, 2012)



Japanese characters with similar shapes (岡田, 1970; 今田・淀川, 1983)
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Hiragana Katakana Kanji

い・こ リ・ハ・ソ・ン Kanji characters that share the same radicals 
and the rest of the strokes are very 
simple（e.g. 方・万，王・玉，体・休，太・
大，貨・貸） 

へ・く ウ・ワ・フ・サ
は・ほ ユ・エ
ろ・る マ・ア Kanji characters that share the same radicals 

and the rest of the strokes are very 
similar（e.g. 官・宮，校・枝，動・勤，陛・
陸，種・積） 

め・ぬ テ・チ
わ・ね シ・ツ
わ・れ ソ・ン

Kanji characters that have similar 
outlines（e.g. 支・友，草・革，銅・飼，丈・
文，専・車）

め・あ ム・マ
あ・お ニ・リ
ろ・ら・う フ・レ

3.1 Methods



3.2 Results

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals
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4. Creation of the Japanese 
Typeface

4.1 Methods 
4.2 Process 
4.2 Results
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4.1 Methods

• Create new typefaces using programmatic 
methods based on open source typefaces 

• Solve the Problem 2 

• Apply the requirements to the typeface 

• Set basis for the development of a 
customization system
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Glyphs・RoboFont・Python・AFDKO
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4.1 Methods



4.2 Process
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A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Select “Source Han Sans Medium” as the base font
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4.2 Process
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4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Enlarge 1.05 unit in width and height
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4.2 Process
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4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Enlarge 1.05 unit in height
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4.2 Process



38

4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Round strokes in 50 unit
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4.2 Process
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4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Modify characters with similar shapes
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4.2 Process
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4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Add weighted strokes at the bottom
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4.2 Process
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4.2 Process

A. Larger characters in the same size 
B. Maru gothic typefaces 
C. Bolder gasen 
D. Larger jiko/jihaba ratio 
E. Weighted gasen at the bottom 
F. Modify characters with similar shapes 
G. An option to apply additional lines to 

Kanji characters with radicals



Add additional lines to some kanji characters
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4.2 Process



4.3 Results

• LiS Font walnut 

• LiS Font cashew 

• 274 characters → 2778 characters  
（Latin alphabets・Kana・Kanji）
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4.3 Results
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Source Han Sans

4.3 Results
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LiS Font walnut

4.3 Results
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LiS Font cashew

4.3 Results



51

Source Han Sans, again

4.3 Results
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5. Conclusion and Discussion

5.1 Conclusion 
5.2 Discussion



5.1 Results

• The requirements for Japanese typefaces 
for dyslexic readers are defined 

• Two variations of the new Japanese 
typeface for dyslexic readers are created 
• Soon to be available for downloading 

• Basis for the development of a typeface 
customization system for dyslexic readers 
is set
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5.2 Discussion

• Evaluation of LiS Font walnut and LiS Font 
cashew 

• Quality of the typeface to be improved 
• Numbers of characters contained in the 

typeface to be expanded
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5.2 Discussion

• Framework of the preliminary evaluation 
• Participants: Children from elementary who have 

been assessed to be dyslexic or have symptoms of 
dyslexia 

• Typefaces: LiS Font walnut, LiS Font cashew, 
Hiragino Maru Gothic, Hiragino Mincho 

• Materials: A Japanese article of 320 characters and a 
sheet of 50 random Kana characters 

• Tasks: Rapid reading tasks and an oral question 
• Measures: Time of reading, numbers of errors and 

self-corrections, preference
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Thank you for your attention
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