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A Study on Influence of Stroke Element Properties
to find Hangul Typeface Similarity

Dong-Yeon Park*, Ja-Yeon Jeon”, Seo-Young Lim”*, Soon-Bum Lim

ABSTRACT

FHE

As various styles of fonts were used, there were problems such as output errors due to uninstalled
fonts and difficulty in font recognition. To solve these problems, research on font recognition and
recommendation were actively conducted. However, Hangul font research remains at the basic level.
Therefore, in order to automate the comparison on Hangul font similarity in the future, we analyze the
influence of each stroke element property. First, we select seven representative properties based on Hangul
stroke shape elements. Second, we design a calculation model to compare similarity between fonts. Third,
we analyze the effect of each stroke element through the cosine similarity between the user’s evaluation
and the results of the model. As a result, there was no significant difference in the individual effect
of each representative property. Also, the more accurate similarity comparison was possible when many

representative properties were used.

Key words: Characteristics Properties of Hangul Shape, Hangul Font Similarity, Font Similarity
Calculation Model, Stroke Element Property
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Times New Roman
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Family Kind Latin Text
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Proportion | Modern | |
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Arm Style  Straight Arms [
Midline

Xcheight | large
Fig. 1. PANOSE number of Times New Roman fonts[10].
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Fig. 2. Font recommendation system based on the sense
classification system and the TTA shape classific
ation system[9].
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Fig. 3. Hierarchical structure information of Hangul fonts
[13]
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Fig. 4. Structure map of basic structure floor of Hangul
fonts[13].
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Fig. 5. Characteristics of stroke elements in representati
ve Hangul fonts for similarity[18]
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Table 1. The importance evaluation scroe of stroke elements and properties of Hangul fonts
No Property Score | No Property Score
Thickness 38) | ‘0,5’ symmetry 3.25
1) | two point thickness of transverse stem 3 39) | vertical letter-line straight 2.75
2) | thickness of stem 4.25 40) | character width 3
. . . isual midli -

3) | stem thickness uniformity 3.75 42) gap between visual midline and bottom 4.25

line ¢

4) | uniformity of ‘o’ thickness 2.75 45) | proportional width or fixed width 35

5) | 'ppichim’ thickness uniformity 3 46) | jongseong start position 2.5

6) | ‘naelijeom’ thickness uniformity 2.75 47) dlfferegce between character high and 4

low point
Inclination 48) | talnemo feature 2.75

7) | vertical stem tilt 3.25 Serif

8) | ‘~ ppichim’ shape 35 49) | curvature of consonant serif 3

10) | horizontal stem tilt 2.75 50) | slope of consonant serif

11) | ‘71 ppichim’ inclination 3.75 51) | existence of vertical stem serif 45

12) | ‘&,%=’ start stem inclination 3 53) | slope of double vertical stem 2.5

Consonant, Vowel 54) | curvature of single vertical stem 2.5
hori 1 ical s hickness . . , . . -

17) rstrilozonta and vertical stem thickness 2.25 55) | existence of ‘0,&  dolgi(start serif) 475

19) | ‘A, =, =’ left-right symmetry 3.25 56) | ‘o’ open or not 4

20) | vertical stem and double stem ratio 1.75 Rolling, Contact

21) P, F,1,3,41,3" upper-lower 2 57) | ‘», &’ fork position 4.25

symmetry

22) | double stem height difference 5 59) | existence of connected stem 35

23) | ‘m,8,0 52,5’ left-right symmetry 60) | degree of flexagon ‘1-,2,17 1’

24) | ‘F,d’ side stem symmetry 25 61) | ‘-,2,7,1’ connection point type

. , i f f 1

25) | “1,H, 1 upper-lower symmetry 2 p2) | cxistence of contact o double 3

consonants

26) | ‘1,2, 7,77, left-right symmetry 1.75 63) | contact with consonant and vowel 3

. . TN 1 i 1 i -

27) | top, middle, bottom alignment 2.25 64) »* internal opening (closure is 3.25

common)

28) | choseong jungseong start position 1.5 65) contact with ho.rlsontal and vertical 3

stems (contact is common)
Space Closing

39) ch(?seong jungseong jongseong width 9 66) existence of stem closing (not right 35

ratio angle)

33) | choseong bounding-box ratio 2.75 Contour

‘E’ hori s =S _ . . .

35) ratio orizontal stem between-space 2.25 71) | choseong jungseong width ratio 35
ZEY B 'Y 7] REES VECE H571Y H RS 3EA(0-2-4H)2 EF3IAY. gA HAEs A
I eFe AEE 3uA|(0-2-4)E BRItk v WA 4 g ko AT F2H Aot} ‘w'H v’y
T 5 8 849 XS #57 EFo|t. ‘v’z LEZ oY HEL VFEOE EEY FEAY X
‘ne] Y% oy HES V|EoR 9E Z2 =5 HAEE 4DA(0-1-2-4) 2 EF54T oA HA=
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Cii?oerv C]:;ii::civ Subdivision Pont Name Pangram
(B Bl FE abEo B BEd TRSE A okl B2 AW S 2E 3
atangche)
EEE HY A9z T ope] whms olal] S8 AT 9] B Abx
(Print Style) (HY Gyeon—Myeongjo) T8 kel el TR A okl A A A 2T WA
HY Ay £ g 1 B A S S R
W (HY Sin—Myeorigio) i =2} Sk oake] mbE ek A ol B2 A% 9 BE 43
Y Sk A g 2z oo —— x P
(Angsled Serif) (Nanum Myeongijo! FE SR EU AT NI RE A FE AN A LE A
s A 1HE ook — —_— e 6
ERZ)H:U‘ Serif) (Sandol Ivagl) FEASATUHTATRRD AL A2 AN A 22 T
P a9 JuE e BE ohEl W7 YD MR 0 FE A S ME TN
Applied Serif) (Sandol Dogsull)
HEEEY e a =2 a1ng SRe] W =5 o O PR g
(Print Font) (Malg—e1n Godig) FEAER el AT UIT AL b RS AAA 22 TA
{Dofjﬂche} ZE ohEd Wk eee| LR MY o 82 AT ¢ BE o
B i S STt efo| THEE HE Of 2 MR ¢ 2 %
(Nanum Square)
Aoz e T2 520 ERQJO IHEOHONE OF2 B 2 A 91 8 T
(Typo Dodamche)
o EE shm3 W2 Y2 MES W ORI B2 AR 9 22 A
e F2 shs T B B0l U ofeh B2 WE 9 2E T
(Bing—geuleche)
& Bul el Fa A [— 4o MISESH T O A
tApplied San—Serif) (Hyumeon—vesche) FE Tha Mol s M TR O S M
Fig. 9. Representative fonts for similarity measurement experiments,
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Fig. 11. Comparison of cosine similarity values of stroke elements by font family.
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Table 2, Cosine similarity result of calculation model ba
sed on stroke elements

Considered Property Cosine Similarity

Sang-Tu 0.91475332

Bu-Li 0.92427478

o Ga-Ji 0.902886315

I;f;gﬁlzsl Dol-Chul 0.906559427

Kkeokk-Im 0.905496329

Ppi-Chim 0.927026995

Kkog-Ji-Jeom 0.886615287

All Property (together) 0.938591483
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