% F %3 SA13-236
F Ll M E BRI A Y2
A User-Feature Based Approach to Dynamically
Building Personal Calligraphy Fonts
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Abstract

A

Though user-feature based font 1s easy to obtain in phonetic symbol languages like English, creating
a similar font in Chinese is not an easy task. With over thirty thousand characters, user-feature based font
18 limited to only professional font designing companies with sky-high cost. My system 1s a whole new
approach to creating personal font. While only requesting a little amount of user features, we can analyze
and capture the information and components needed to simulate other characters not written by the user.
My system not only provides a way for individual users to create personal font, it is also a tool to
preserve Chinese calligraphy culture. When certain characters by a calligrapher are missing, my system
provides the ability to reproduce these characters. After carefully manipulating algorithms and parameters,
only 350+ characters are needed to produce more than 3500+ Chinese characters, covering more than

95% of everyday usage.
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1. CPU : Intel(R) Core(TM) 15-3210 CPU @ 2.50GHz
2. RAM * 8.00GB
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1. Microsoft Visual Studio 2012
2. OpenCV 2.4.5

3.Qt5.1.1
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1. Edge features
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(a) (b) (c) (d)

2. Line features & i
(L) (d) (e) (g) (h

(a) (b)
3. Center-surround features
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1 struect Cchar({

2 int stroke_cnt, sn,cross_cnt;
3 stroke s data[40];

4 cross c datal[20];

5}

T struct point{

8 int sn,x,y;

91:

10

11 struet stroke{

12 int sn, type;

13 point start,end;
14 double m,k;

15 };

16

17 struct cross{

18 int sn, stroke_snl, stroke_sn2;
19 point s;

20 fleoat sl p,s? p;
21}
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35: Bulk or Interru ransfer

B iy
Pipe Handle: 0x7f7a2d0 (Endpoint Address: 0x82]
Get 0x8 bytes from the device

02 00 00 01 00 00 00 00

lsajgnaq@

002137: Bulk or Interrupt Transfer (UP), 16.02.2014 14:45:18.909 +0.006. (1. Device: USE MAFR) Status: 0x00000000
Pipe Handle: 0x7f7a2d0 (Endpoint Address: nxazf
Get 0x8 bytes from the device

002139: Bulk or Interrupt Transfer (UP), 16.02.2014 14:45:19.003 +0.094. (1. Device: USB MA#E) Status: 0x00000000
Pipe Handle: 0x7f7a2d0 (Endpoint Address: Ox82})
Get 0x8 bytes from the device

00 00 01 00 00 00 00

002141: Bulk or Interrupt Transfer (UP), 16,02.2014 14:45:20.637 +1.634. (1. Device: USB MAHER) Status: 0x00000000
Pipe Handle: 0x7f7a2d0 (Endpoint Address: nxazj‘
Get 0x8 bytes from the device

002143: Bulk or Interrupt Transfer (UP), 16.02.2014 14:45:21.545 +0.908. (1. Device: USB A &E) Status: 0x00000000
Pipe Handle: 7a2d0 (Endpoint Address: 0x82

Get 0x8 bytes from the device
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1 struct pendataf{

BYTE head;

BYTE button flag;
BYTE x1;

BYTE x2;

BYTE yl;

BYTE y2;

BYTE pl;

BYTE p2;
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1 struct c_character{

2 int sn;

3 int component_cnt;

4 set<int> components;
5 IplImage* graph;

6};

7

8 struct component {

9 int sn;

10 IplImage* graph:;
11 };
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2. Cascade Classifier Hsik

LA R E Ry R B E ST G R REREME o WSS
730k 0 IEFH ST AP 5 R - 8 M=y Cascade Classifier #£7C
Ada Boost #E7TER{A- R ©

PEF ARSI A3 ISR DA S B - 38 Es B (S5 23y &k > BEES5
43 #5853 Haar Feature #E1THIEN > FA 082 e H M (KA 81 - KB REHEARATH
S HEVERES A% > OB 8BTS EEE S 0 SEER -
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AL T A > 4 b qa ]
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3. Template Matching

FERRUCHC ( Template Matching ) FY 77 2585878 FH > sl A A Fl 254k H A B A 854 b
PERKREGIRM - IEEEFAVRS S - —(EE I EETT » R EE—EREATAN
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H AR UCACA A/ 77 7% © SQDIFF ~ SQDIFF NORMED ~ TM CCORR ~ TM
CCORR NORMED ~ T™M COEFF ~ TM COEFF NORMED -

a. method=CV_TM_SQDIFF
R y) =Y (T(X,y') = I(x +x,y+y")?

X'y’
b. method=CV_TM_SQDIFF_NORMED
Zx‘ﬁ’[T[x’| y‘] —I(x +x’, y+ y:)}z
\/Zx'.y: T(X", ]JJ]I . Zx".g" l[x + x’!y 4 y,]z

R{x,g] =
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c. method=CV_TM_CCORR

R(x,y) =Y (T(X,y") - 1(x+x,y +y’))
x'y’
d. method=CV_TM_CCORR_NORMED
2y (T(X,Y) - T(x + %,y +y’))
Vg TR Ty 1k 4%,y +y)?

R(x,y) =

€. method=CV_TM_CCOEFF

Rixy) =) (T'(,y") - 1(x+x,y +y'))

Xy’

where

T(x,y) =T,y )=1/(w-h) - 3. .. T(x",y")
I'(x+xyy+y)=Ix+x,y+y)—1/(w-h) - T ... lx +x",y +y")

f. method=CV_TM_CCOEFF_NORMED
2wy (T'(X5y) - T'(x + %',y +y'))
\/Z“‘JT[X YR Ty I'(x + %,y +y')

0 © Result window
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Template

R(x,y) =

Iplimage* / cvMatrix
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2. IR
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() FITCN IR - T IT RS

(a1,b1) (a2,b2) H
Ly
(x1,y1) (Xersﬁ\

54

| \
byl v
\
L H.
45° (a3,b3) (a4,ba)
EB(C—+=) fRffss E(—+V0) fEA S R E

FERRERE > RSF R 500x500 625 - BB P ER Ry & AR Ay -
HAB B RUE & e T 3 T Y f e O P B A (RG> DAL Y {EL HL B X i
TTHY R R R BT RY_EIRER N IR © 598N LAPURRUERIY -+ T e HIIR R
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\Progran Files\OpenCU\bin\img>createsanples.exe ~info positives/positives.txt

~vec data/positives.vec -nun 1788 -u 28 -h 20
nfo file name: positives/positives.txt

Ing file name: (NULL)

Uec file name: data/positives.vec

BG file name: (NULL)

BG color: @
BG threshold: 80
Invert: FALSE

ax intensity deviation: 40

ax x angle: 1.1

ax y angle: 1.1

ax z angle: 8.5

how samples: FALSE

lidth: 20

Height: 20

'reate training samples from images collection...
Done. Created 1788 samples
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CAWINDO WSisystem32\cmd exe - haartraining exe
g>haartraining.exe —data data’data —ve
nen 1024 -w 20 -h 28

¥ D\UserData\ Documents\Viss
Method...ED: 0 >:\Progran Files\OpenCU\bin data/posit
| ives.vec ~hy negatives/negatives.txt
nane: datasdata

: name: data/positives.u

nane: negativ

2000

2000

: 14

eatures: 44739
GAB

ax nun of precalculated
pplied hoosting algorith

nunber of spli
in number of positive
Required leaf false alarm rate
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