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[Abstract]

The background of this study lies in the increasing economic value of Korean fonts and the
necessity for font development focused on small character design suitable for the mobile environment.
The objective of this study is to analyze and propose strategies to improve readability on mobile
screens. The research was conducted by applying eight attributes that could enhance readability
according to Tim Ahrens to the design process of a Korean mobile font, adjusting Google's Noto Sans
Korean for print/publishing and for small sizes. The results of the study indicate that 1. type width
should be increased, 2. open counter (interior space) should be increased, 3. closed counter should be
decreased, 4. font weight should be increased, 5. stroke contrast should be decreased, 6. spacing
between characters should be increased. Therefore, distinct font families should be provided,
differentiating between print/publishing and mobile use, as well as varying font weights and sizes,

applying readability and legibility enhancement techniques for Korean fonts.
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II. Preliminaries

1. Mobile Environment

1.1 Mobile Font Technology
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Fig. 1. A font test without hinting (upper rows) and

with hinting (lower rows)
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1.2 Type Design Cases of Latin Alphabets
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Fig. 2. ATF Garamond Scale from 6pt to 72pt
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Table 1. Size-specific Type-Family List by T. Ahrens

No | Name No | Name

1 Abril 53 | Harriet Series

2 Alida 54 | Houston

3 Arlt 55 | lbis

4 Arnhem 56 | Imprint (Monotype)

5 Arno 57 | FF Info

6 Baskerville (Monotype) | 58 | Jannon

7 Baskerville (ATF) 59 | FF Karbid

8 Baskerville Original (STF) | 60 | JAF Lapture

9 Bembo (Monotype) 61 | Le Monde Livre

10 | Benton Modern 62 | Lutetia (Enschede)

11 Benton Sans 63 | Lutetia (Monotype)

12 Beorcana 64 | Lyon

13 | Berling Nova 65 | ARS Maquette

14 Badoni (ATF) 66 | Mencken

15 Badoni (ITC) 67 | FF Meta

16 | Brandon Grotesque/Text | 68 | Miller

17 Brioso 69 | Minion

18 | Brunel 70 | Minuscule

19 | Caslon (H. W. Caslon) | 71 | Mammie

20 | Caslon (Monotype) 72 | Neue Haas Grotesk

21 FF Celeste 73 | ITC New Esprit

22 Chaparral 74 | Nimrod

23 | Computer Modem 75 | ITC Officina Sans

24 FF Clifford 76 | Palatino (Stempel)

25 | Condensed Sans No.37 | 77 | Plantin (Monotype)

26 Coranto 2 78 | Poynter Oldstyle

27 Cycles 79 | PT Sans

28 | ARS Descendiaan 80 | PT Serif

29 | HTF Didot 81 | Publico

30 | Domaine 82 | Pyke

31 Ehrhard (Monotype) 83 | ReDisturbed

32 | Eldorado (Font Bureau) | 84 | PF Regal

33 | Escrow 85 | Rialto

34 | Fakir 86 | Romanee (Enschede)

35 | Farnham 87 | Romulus (Enschede)

36 | Fayon 88 | Rumba

37 | DTL Fleischmann 89 | San Francisco

38 | Fleischmann (Enschede) | 90 | Sanvito

39 | Founders Grotesk 91 | Satyr & Faunus

40 Franklin Gothic (ATF) | 92 | Sirenne

41 Garamond (ATF) 93 | Sitka

42 | Garamond (Monotype) | 94 | Spectrum (Enschede)

43 | Garamond (Stempel) | 95 | Taz

44 | Garamond Premier 96 | Tiempos

45 | Garamond (Berner) 97 Times New Roman

(Monotype)

46 | Geo 98 | Tramuntana

47 Gill Sans (Monotype) 99 | URW Antiqua

48 | Giorgio 100| URW Grotesk

49 | Glosa 101| Vincent

50 | Greta 102| Walbaum (STF)

51 | Guardian Egyptian | 103 Yivs'!;e'{s”tfr'n'f,iff’"r Go
. 104| Ysabel

52 | Guardian Sans 105 Zocalo

ojglon2 378 EECIAIQIE St & Wt gaitt
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Table 2. Design Changes in smaller sizes

No. Changes Latin

1 Width increased

2 x-height increased

3 Counters enlarged

4 Weight increased

5 Stroke Contrast reduced

6 Features emphasized or suppressed
7 Apertures opened

8 Spacing looser
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Fig. 4. The Map of Saldoll Neo Gothic Font Family
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LT /

Clear Type + vertical
Anti—Aliasing

Clear Type
Fig. 5. Four Kinds of Hinting Technology

Table 3. Four Kinds of Hinting Technology

No Kinds Colour Aliasing
1 Black & White Black [
2 Anti-Aliasing Black + Grey x
3 Clear Type Color A
4 DirectWrite Color x

1.4 Type Design in small size
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Element = Letter Element # Letter

Fig. 6. Latin Alphabets vs Hanguel

2. Readability Improvement Studies
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Table 4. The case for legibility by John Ryder

Factors that affect legibility

1 letter 6 format

2 size of page printed area of
page

3 length of page 8 margins

. visual or even

4 space of line 9 . .
mechanical aid

5 | Space between 10 | finishing

words
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ITII. Study Contents

1. Research Subject
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2. Analysis Process
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2.1 Problems and Solutions in Small Size
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Fig. 7. Type Size Scale of Original Noto Sans Hangeul
and Modified Version (from 10pt to 48pt)
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2.2 Analysis and application of hangeul fonts
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Table 4. Different Design Changes between Latin
and Hanguel

Latin Hanguel
1 Width
2 x-height Type Body
Open Counter
t
3 Counters Closed Counter
4 Weight Weight
5 Stroke Contrast Stroke Contrast
6 Features -
7 Apertures -
8 Spacing Spacing
IV. Study Results
1. Results
R|27HA] &he 37104 fel Qupsl EEC)RRI0] &
4ee muld 7o) BE ¢ EECAQ Kgat
of 7154 ol FFL F 4 P A4, 5 23N Y
_17 S

v], g9 &5Hed
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28 Reloiel 183 2ck(Table, 5
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Table 5. Design Changes of Hangeul in smaller sizes

No Changes Hangeul
1 Type Body Increased
2 Open Counter Increased
3 Closed Counter Decreased
4 Weight Increased
5 Stroke Contrast Decreased
6 Spacing Increased

1.1 Type Body
M3y A7E o) AR vloA] el Gl EEC)R
15 57t

A2 @ o 2 3710 2% Yupo) Lelet o
A7 CiRilstelol Stk APLE 21 ol 2 YRl
Dk SOIN AL 719 A2 OARIE O 2Ato)

Hule} 0l2 57112 Moot JkFig. 8)

Fig. 8. Type Width of Hangeul in Small Size
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1.2 Open Counter(Collective Counter)
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Fig. 9. Open Counters of Hangeul in Small Size
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2.2.3 Closed Counter
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Fig. 10. Closed Counter of Hangeul in Small Size
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2.2.4 Weight
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Fig. 11. Weight of Hangeul in Small Size
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2.25 Contrast
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Fig. 12. Contrast of Hangeul in Small Size
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2.2.6 Letter Spacing
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Fig. 13. Type Size Scale of Original Noto Sans Hangeul
and Modified Version (from 10pt to 48pt)
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V. Conclusions
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