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Title of Thesis : Study of Chinese Font Synthesis in Personal Handwriting Style — Using
Mobile Device

Name of Institute : Tunghai University, Graduate Institute of Information Management
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Student Name : Cheng-Ying Hsieh Advisor Name : Jeng-Wei Lin

Abstract : To create a Chinese font, even for professional font designers, it still has to take a

lot of time and efforts. A Chinese font typically packs glyphs of several thousand or more
Chinese characters, and many of them are very complicated. Previously we had presented an
easy and fast solution for an ordinary user to create a Chinese font of his or her handwriting
style. We adopted the approach: synthesizing Chinese characters using components extracted
from users’ handwritings. According to our analysis, a user has to handwrite 400 or so Chinese
characters to create a personal handwriting font, with commonly-used 3,914 traditional
Chinese characters. In this thesis, we present a convenient APP for smartphone users, on
which they can write one character by one character. The APP can track every stroke,
recognize and extract components from the user’s handwritings. Thus, target Chinese
characters can be synthesized from these extracted components, by placing them properly
according to their position and size information. The experiment results show that with the
APP, our system can easily extract required components from users’ handwritings. As a result,
users can easily create a Chinese font in their personal handwriting style.

Keywords : Chinese font; personal font; handwrite font; glyph synthesis; component

extraction.
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Publish No. of Chinese Note
Year characters
BIG5 1984 13,051 Traditional Chinese
CNS 11643 1992 48,027 Traditional Chinese
GB 2312 1980 6,763 Simplified Chinese
GB 18030 2000 27,533 Simplified Chinese
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231 HFFAGEFAFEPMD? 2 FHRLES < 51000 Big)

Operators | Explanation Example
M Left and Right ng=n Mg
Two components PAN Top and Bottom H=40R0
i ¢ N
A Outer and Inner =DA%
More than Components enclosed between " D
i o W=
two components ) Begin () and End (L))
: . % —Qw
3 Two same components in vertical ® =0k
8 Three same components in vertical B-8p
00 Two same components in horizontal Al =oo A
- . Three same components in horizontal | H=ccoZ
Duplications - —
& Three same components in triangular #k =00 K
o Four same components in horizontal
§ Four same components in vertical
T w00 1,
38 Four same components in 2x2 array =00k
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word: Fi radl: 7§ rad2: ;7
{ { {
"unicode": "9EFB", "unicode": "9EFB", "unicode": "9EFB",
"expr": { "word": { "word": {
"type": "Buffer”, "type": "Buffer”, "type": "Buffer”,
"data”: [220, 176, 201, 165] "data”: [233, 187, 185] "data": [229, 143,139]
}: }5 }:
"operator": 1, "rank™: 1, "rank": 2,
"rad order": "FS A", "posx": 0.04508, "posx": 0.46392,
"root_order™: "# 1", "posy": 0.143382, "posy": 0.160473,
"allStrokes™: "17", "w': 0.48472, "w': 0.4988,
"rads": [ "h": 0.714436, "h". 0.680218,
radl, "stroke": "12", "stroke": "5",
rad? "operator”: 1, "operator": 1,
| "rad order": "FH A", "rad_order": s g
1 "root_order": "$ A" "root order": "¥ AL
3 }
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4-1 F#HE schema (1)

word
column type comment
id int(5) P HF id
unicode varchar(6) | ® 3% F cHUTF-16 p 45 » 14 7684
expr varbinary(20) | 3% F Rt e & > M BIgh & 1 0 bilde [ i
ARt L g (0xabd5) =9 (0xad63)
userid varchar(20) | @& * Jﬁ id
update_at timestamp 7 R ATRER
rect_done tinyint(1) e SR AR S A
status varchar(1) FF R E gk R Rt e S F R
subword
id int (5) F i ehid
unicode varchar (6) 2% F e UTF-16 75 > b4 7684
rank int (1) F LR slli =3
word varbinary (5) | %3 %2z g > 2 UTF-8 4
pOSX float 1=F A gL X B
posy float g A g eny ik
w float I PARE 2 A DR
h float FREPARE 2 4B R
userid varchar (20) | & * —"Ff id
updated_at timestamp PN AFEIE B (S FTRE
history varchar F2E 3R i g Ak
(60000)
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% 4-2 FALRE schema (2)

hwref
column type comment
word varchar(10) F 75
operator int(1) RAZFINE TGRS Y o b4 0:H - A
FoLl 2422 7F 5 3ip )
rad_order varchar(10) S{SEES
root_order varchar(16) FRE
strokes varchar(2) Zx i FEE
unicode varchar(6) ~ £ 3% F e UTF-16 p 75
bigb varchar(6) £ 3% F e Bigh P 7B
view_uff
id int(5)
unicode varchar(6) ~£3%F eh UTF-16 p
expr varbinary(20) | iZ 3 awRit = 4 5 2 Bigh %
userid varchar(20) ¢ *‘ﬁ id
update_at timestamp P F s ATRER
rect_done tinyint(1) PEF IR AT RS AT R
status varchar(1) % F aHEiE 2%
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%o & s APP i %

» 1R APP G TR AP 4 EREEE 0 s M58 APP £ B 392
EAEPET 23 o AP E KT APP e R 0 dok 434751 o Tiam 3 0 &
R EL R 3T KRR A 32 BF o ERFALBELE P KA RO oL
RANF FLERGE 25% o KA o dekdof * APP b chpER > Tia ) 8 R

=1 B4 mdBRka R0 o sp A APP#’EBM%'*%W‘J—{ BRI L e jx

Tioh 3 o P KB BFAEEL O 1L P A APP R it * LHEA R

PRI RAL L0 39230 < 95 04 RF S AN 24% DF F R
(£t R n) g Rl Fo B ABSERL AR EHp e
TBRFFRAFOVREBERFRF c5r A F APP gt ¥ MRS o

% 4-3 APP i * %3t is % st 4

Min Average Max
Total no. of strokes written 3,717 3,743 3,764
Total no. of charac;ers that have 143 195 250
been rewritten
Total no. of_characters that need 70 94 140
fine tuned
. L. 6 hours 1day 2 days
Total time to complete this job - 9 hour 11 hours
43 minutes . .
41 minutes 49 minutes
Total time to handwriting all i 54 minutes )
characters
Average time to finish a character 6 seconds 7.7 seconds 9 seconds
Average time to fine tune a 0.4 seconds 0.5 seconds 0.6 seconds
character
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