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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 itier, 2006;
A, 2016)



1.1 Background

 Latin typefaces designed for dyslexic

readers
(Rello & Baeza-Yates, 2013; &, 2016)

Dyslexie
Lexie Readable
OpenDyslexic



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 (aft, 2016)

* The possible effectiveness of Japanese
typefaces for dyslexic readers is implied



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



1.2 Aims

We aim to solve three problems and
Create a new Japanese typeface designed
for dyslexic readers



2. Framework of the Research



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

e 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

Extract the Characteristics of Latin Typefaces for
Dyslexic Readers

Define the Requirements for Japanese Typefaces for
Dyslexic Readers

Develop a Japanese Typeface Customization System
for Dyslexic Readers
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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, 2008s; g, 2016)

 Latin typefaces and Japanese typefaces
share elements in common
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

c-height
A. Larger letters in ascender sscender
- c-height
the same size cheight | et
baseline — baseline
descender
descender
Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

B. Extremely large c-helght
ascender
ascender
uppercase letters c-height
TS — x-height
baseline | baseline
descender
descender
Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

C. Larger difference  loiv T

. ascender

between cap height I T c-height

and x-height helent L | xcheight
baseline —  baseline
descender

descender
Dyslexia Typefaces Standard Typefaces

19



3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

D. Rounded sans serif
typefaces

Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

E. Bolder strokes

Dyslexia Typefaces Standard Typefaces

21



3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

F. Larger height/width
ratio

Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

G. Weighted strokes
at the bottom

Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Characteristics of Latin typefaces for dyslexic readers

H. As for letters with
similar shapes b d P Q
a. Larger counters
b. Manipulated

shapes of letters b d P q bd PQg

c¢. Slanted or rotated
to opposite b d
direction Pq

d. Replaced with

alternative
letterforms

Dyslexia Typefaces Standard Typefaces
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3.1 Methods

Association of elements of Latin and Japanese typefaces
(8K, 1964-1976; /\R, 2012)

serif

-~ITAy

counter contrast

x-height

stroke

senhaba no haibun uroko
b V'
-|@\ 2D B
gasen
futokoro
jihaba
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3.1 Methods

Association of elements of Latin and Japanese typefaces

(f£H&, 1964-1976; /\R, 2012)

Elements of Latin typefaces

cap height/x-height

Elements of Japanese typefaces

jiko (7 =)

width

jihaba (1)

stroke

gasen (E[iR)

contrast of weight

senhaba no haibun (¥R DHECS)

counter

futokoro (& C B)

serif

uroko (2 5 )
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3.1 Methods

Japanese characters with similar shapes @m, 1970; 58 - 5211, 1983)

SHELERE! Katakana
We-e<Z 1) «J\ - Yoo Kanji characters that share the same radicals
and the rest of the strokes are very
A< ) e e oY simple (eg. 5 A, £-E, &K, X-
& - [F 1 T X -8
5% <X ) Kanji characters that share the same radicals
_ and the rest of the strokes are very
& - &b T F similar (e.g. B + 5, & -4 & -8, &-
19 . n ‘:/ o \y BE, & -8B
b-h Ve
. N Kanji characters that have similar
®-5 L-~ outlines (e.g. X &, E -5, -8, X-
3 ) =Y X, ¥ - 5H)
55D 7L
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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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4.1 Methods

Glyphs * RoboFont * Python - AFDKO

@ RoboFont File Edit Font Glyph Python Extensions Window hTools2 Help O @ Bl Tue13:47 e«

® OO0 LiSFontcashewA-Regular.otf O0O0 2. Vim @ JULY (tmux)

) i sk @Q®s ¥ @

Font Features FontInfo Space Center Kerning Groups Sort Mark Edit With...

All Glyphs Selection to Set
Latin " w » J
# q A - - _k _f
Yakumono - - L4 - o | =
Full Latin cid01478 | cid01479 | cid01480 | cid01481 | cid01482 | cid01483 | cid01484 | cid01485 | cid01486 | cid01487 | cid01488 | cidO1

Hiragana ooy — ] | o - - o | W -, . | .

cid01501 - LiS Font cashew A Regular
Katakana

“O L
M Z2FE[-[ZD] (w])(®] [foregrons 3]

Box To
G1
G2
G3
G4
G5

G6

~0f0|~030|=5 58108

T

HAAaAAaAA..

Junior High

To

C Display...

+ 1833 1045 U+3071 - HIRAGANA LETTER PA - i 1 : 1 32366

88 = cid01501 (1 selected)

[@] 1:xVim 13:47 2017-01-31
®

31



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
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4.2 Process

Select “Source Han Sans Medium” as the base font

>
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4.2 Process

A. Larger characters in the same size
B. Maru gothic typefaces

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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4.2 Process

Enlarge 1.05 unit in width and height
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4.2 Process

B. Maru gothic typefaces

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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4.2 Process

Enlarge 1.05 unit in height
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4.2 Process

B. Maru gothic typefaces

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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4.2 Process

Round strokes in 50 unit
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4.2 Process

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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4.2 Process

Modify characters with similar shapes

Laté

Latc%




4.2 Process

E. Weighted gasen at the bottom

G. An option to apply additional lines to
Kanji characters with radicals
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4.2 Process

Add weighted strokes at the bottom
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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
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4.2 Process

Add additional lines to some kanji characters




4.3 Results

e LIS Font walnut

DITIx2 < AH

e LIS Font cashew

NDgIxbFDLD

» 274 characters = 2778 characters
(Latin alphabets ¢ Kana * Kanji)
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4.3 Results

X o 2! == T3 T 3y pLOo72xTI oY
g 5 H L3S 2AEEN nyr—EBHEREHBBESE T AIRESR
NEIICCHWFIIETTL ERAAKEEL2ZEBRRRERO
Lyt EEE > REZWFHARAFHLETHEF
DODOTCTEeEEHBICHBODIE +tHLZNMNEBZAKEESE S
B IF VOV UINARAIARNRE AEFEFNEREERRKAKXKEN
FIEEFAHFALTHDB &g PRHEXBLTZBAFEFIN
FH5DBZ3NIdsphHdbRZA BXKEXBEIAMNS L -
7 7 4149 9T I AN H UL EE TR
== 7 A7 A i il B ) il M

AXtEEIVYVZELFF Y

Jvr T bR FZXS NN
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4.3 Results

Source Han Sans

1 —3d—I3. HEICEWTHBI3=ZFKDOEZREHOTWE L. ZKIF. I7IES5D
IFL TR DD >TVWT, B5—FDIFL T, EFBENTWELT=, £FLT. FOKFK
DEIC. BI—FKDEHLHD>TWVWE Lo AT RIE. To INE. RICHDDOLET
A2BWE LT
(HDOA—A—, ] & ATRIEHESVBLEVWWELT, TEL. Bk —]
(AT7EADE?2] 1—I—IF. XEEZBDAOEHS. WX LT,

(X 1—d—6 IE<H—1]

(XX, TN, BAFEDHI>EBH ? ]

LYW R o ]

IChnid. ADFEL %]

(HHo | €. ATZHVWVEK LT
[7—LC%»%BWVWE, T—LC%, J 1—3—IF&. CHLWETLWWELT
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4.3 Results

LiS Font walnut

1—3A—IF. MEICELWTHI3=ZAKDEZLHHTULE LT ZKIF. HTIESD
IFLTRDOD>TULT, H5—ADIFLTIF. BFBATLEL ., #LT. £OK
DEIC. HOI—FKOEHND->TLWE L, A7 2IF. To ld. BICHDOETE
A2BUWWEF LT,

(BDA—3—, | . AT72IFH50B800WELT. TEFL. B —1
IATEADR?) A1—3—F. FLEEZBRIHBHS. LW F LT

R 1—3A—, IE<B—1]

'EF2. Th. BATEDHIoEEH ? ]

Tz,

rZhld. ADFEL %]

(HH, 1 £« AT 2NV E LT,

—LC»BULWE, T—C%, 1 1—3—F. ThLdTLhZELTH
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4.3 Results

LiS Font cashew

1—3—F MAICEOLWTHEI=ZFKDEZLLHTULE L, ZKIF. D IEOD
IFLTR2D2TUT, Ho2—FDWEFLTIF. BEEATLELE, ELT. EDZK
DEIC. B2 —FKDEHDH>TULE Lo A7 2IF. TocfUldFk. BRICH DO
A2BULFELT S
(BDA1—A—, | & A7 2FHoLBLL0VWELT. TEFS. B2 —
IA75%ADR?2) A1—a3—F. FEEBEZLRHIDHLEHS. L FE LT
(ZZo 1—3—, F<t2—]

IEFX. chl. BATDH2BD 7]

NAYR S-S
rcfild. ADFL %

(HdH, 1 &€« AT 2DV E LT,

—L»L0E, T—L%, 1 1—3—F. cHLETLLELT,
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4.3 Results

Source Han Sans, again

1 —3d—I3. HEICEWTHBI3=ZFKDOEZREHOTWE L. ZKIF. I7IES5D
IFL TR DD >TVWT, B5—FDIFL T, EFBENTWELT=, £FLT. FOKFK
DEIC. BI—FKDEHLHD>TWVWE Lo AT RIE. To INE. RICHDDOLET
A2BWE LT
(HDOA—A—, ] & ATRIEHESVBLEVWWELT, TEL. Bk —]
(AT7EADE?2] 1—I—IF. XEEZBDAOEHS. WX LT,

(X 1—d—6 IE<H—1]

(XX, TN, BAFEDHI>EBH ? ]

LYW R o ]

IChnid. ADFEL %]

(HHo | €. ATZHVWVEK LT
[7—LC%»%BWVWE, T—LC%, J 1—3—IF&. CHLWETLWWELT
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5. Conclusion and Discussion

5.1 Conclusion
5.2 Discussion
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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

e Evaluation of LiS Font walnut and LiS Font
cashew

» Quality of the typeface to be improved

e 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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1—J—IF HAICEVWTHI=ZKDOEZHBDAOTWVWE LT ZKIZ. HDIEFSD
IFLTRADOD>TWVWT, HB52—ADIEFLTIE. IFBNTWVWE LT, €L T, DK
DEIC. BHI—ARDEHLRDH>TWE L, ITRIE. To& NI, RICHhDODOET
A2BWVWEL 7

A—3—F. HWHICELWTHI=ZFKDEZLERHTULE LI, Z&IE. DIEFOD
IFLTADD>TULT, HOI—FADIIFL T, AT FELT £LT. #FOZK
DEIC. H5—FKDEHRD->TULWELT, AT RIE. To&THIE. BICHDOLET:
A25cBU0E LT,

1—3A—F. MAICEOLWTHEI=ZFKDEZLLHTULE L. ZKIF. DIFEFOD
IEFLTR2D2TUT, H2—FDIFELTIEF. IFHATLEL. ELT. #FDZK
DEIC. H2—FKDEHLDH>TULE Lz, A7 2E. To&cfild. BRICHDOLT:
A2BULELT,

Thank you for your attention

zhuxru@gmail.com
shushinjo@p.u-tokyo.ac.jp
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