A Study of Chinese Calligraphy Characters
Simulation System Platform Development
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Abstract

The Chinese calligraphy is a very unique and important asset in
Chinese culture. It enriches and makes people highly praise gracefully.
There are quite a lot of kinds in the computer system and are suitable for
user's selecting for use at present, but the elasticity of offering the user to
change is relatively low, for example unable to get used to presenting the
style and features of calligraphies handwritten in accordance with
individual. This research is through the fast treatment ability of the
computer, set up the simulation platform for calligraphy with the
user-friendly interface, let designers can produce calligraphy style of
calligraphy easily that offer all field designed to apply to. Furthermore, let
general user or beginner of the calligraphy can love Chinese calligraphy
more and more and raise the study will, help the developing and declaring
and leading of the Chinese calligraphy.

This research is to set up stroke feature model database with the
analysis of the style of calligraphy of the computer calligraphy, set up a
set of independent calligraphy simulation system platforms, enable users
to input the device through the mouse or the digit pad ..etc., the free one
writes the strokes of a Chinese character of characters, the computer
system detects the coordinate value which examines the introduction
stroke and carries on stroke characteristic recognition automatically, and
then read corresponding stroke characteristic materials from the stroke
database, one kind of outline of style of calligraphy that simulation
outputs calligraphies to the Calligraphy characters platform, store the
style of calligraphy or export the result in the SolidWorks for the use
relevantly.

Keyword: Computer geometric modeling, Chinese calligraphy, Stroke
features recognition, Stroke database, Calligraphy characters
platform.
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Type 1 §v PostScript Type 3 @ &% e #F 3] 3 4] o 1 & i >t & F 3
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T%¥ k5@ > PostScript Type 1| F A FTH LT A5 BrpkiEs o
Windows % (i 7 % 32 PostScript Type 3 F 7 -

(1) & e — B ol & Lpfb dfh s ® -
(2) AR EFH = - Balsh tLpfmaghky o

2. TrueType F &
TrueType F 3|44 # % (Apple) T %2 & B3 chg | Hj o
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Windows % feph 22 T4 48 | T § 3 TrueType F A eh— 8 o
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OpenType &_¢ Microsoft > # 2 Adobe = & #7% f» B % » H 42
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T FAlL el ARG R B R g ok
B3 AT FI e By AN FERR AR T > T L F AIARR ¢
oo M E 2 FAGERS G 0 FIBAMAT L 4T
1. Chuang % (1995) 1 %7 &2 kypmer i3 4] » 4% 3 7]

S BRI ok B SRR
2.Lin & (1996) 41 * 3 A|48% %51 (Trend-Followed ) #& :FHitis &

A el Byt R R T o

3. Romero & (1997) 114 (G puIiZah K" JU4p 1T F Al ayea g o

FAIH A el E o RIE 0 A S SRR R R B o
4, 2% 1 (2000) #¥FiE s BT B B S SR

AR g o U 2EE S e PRI R

Fio R EFTARBBRE L RT 2 BEH AR E Rl 3
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Mip: 4 (2001) 242 2 B b IR R R L B SR 1P &
g Eas St VSRR VR SRS T VR A R SRR e =

Hd S 3R U e 3R AT 3 bk
% B

PRI F RG22 R AR 20 5
WMFeh L oo
6.Lin % (2001) fI* pdPiFEx a3y 4 3 278
B TRl ReE S ke Y 3] R E yERY Y A
VRAC R OEIEZEERT o

7. 359 (2001) 1% BN Sk AN R REE T A

o AMPSHSPHC G A FeR T AT ¥ K
Ped AR RS LR R T R A ol ST G
Moo A BN A S A o AP R 3 Ik S

B A% R 2 S TR I RERSF 2 SRS FET LA

3 ke Al o
2-3-2 e

Ivind % (1996) # 3| A i P~+ » v & 5 StV ik
(Statistic Feature) % 313" # fic (Structure Feature) & f& o &%t %
oendF i BFREPEE @ % 2 e 3V o ShN AR Y A R R
Ao AR B RIE S SRS EHRIY Y /R RRR e R
[

Bt gL o oA 5 58 AT RN v FyRuawT g [ iF
2000 ; > 2= ¢ > 2001] o A Btk (Pattern Recognition ) A # ¢ >

1

EUB Y VSN S I N Y - o
FERD Z AR L ST A F

I

‘

1. %u3*;# (Statistical Method )
FezhiE S Al 3 5 % R S #ic (Density Function ) %@tk 3 &
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(Pattern Space) A 2| =3F 3 B H > - BRETEEZZ B L &
E N & Maniizt 2 S Bayes 4 #f £ [Pandya & Macy, 1996] - 3 & 4
(1999) & * si3hid (842 B M F ~enpgh = 2 > Horf]* enfis yhm

= ;2 5 WMMS ( Weighted Mask Matching System ) » WMMS 4 5 &

RO B - PR LT B 2 00 B ESRRER  fp U

S F L WA @ 7 B LA G i
SHEM S - B j A ERBRABEAR T 5 Bl R
LR R ARG R BAEFE 2 UM RLE &

FEE A B A B RERAn s B 2 RS A BHE A e T b

&1z (Structural Method )

B R 3 R R g F L2 B
FHIKIRE - LERE -HPRRFEIE B2 L BRANT
BeF A G e b B BB T Ao NI gl e 2 5V R
RGBT B RGBT > FE 2 - BRG] o aAh
MR R

N

N

Y
\'rq‘\

@ﬁﬁﬁ%ﬁk—i%iﬂkﬁﬁT’W%%
TR D g A - R0 @ fREE il ARy %) R B s R € i
FREROEBES A FEROBRBRESS X EPHPIP R ORBRE

° YnkG B fRAG PP A F0 B2 0k y [Pandya & Macy, 1996] -

Aﬁéi——?ﬁ‘x«@,}:‘ R (T 3]) A gz ¥ it B
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e L PAp M nF il bl t LRl d v g THIHAR L
RIFEH S & R ZUE LR Z R o023 2 FHEY VW HE2 5 bl
BHAMNSHERH2 {1 F2 %E'J“ia‘%ﬂ‘f@ﬁ#lw%/z A AT o F R
BATET R o O Fl A R A 13 S Bl A ’*f?m‘zﬁ_i LEEER
T AR B B i S A IR e B S B S 2 hik

LA B A ERIT A E R e N AR R P A Rt 4E

Bl E AR FERAF A RELPELE R PR L7

?"2000§ *iE¢ 5 2001] -
3. #pA e 2 (Artificial Neural Networks Method )

-4

HGRREL G R RIS T FELZ NS R
¢ PR B AL - AosEA AP A 8 5 D
FER ) Aok - BAA SRR E G §HEDER B

R T PE A R BIRS E  R e T

&3
B i 2 B el R [RARES 0 2000] -

‘it (Thinning) * F % 7 it (Skeletonizing) » & * »+ = =~ it
2Bt Bk Ep IR L MERSO A - BE T M
B e g AT e g i IR R Y SUE R e B

@j‘yg% » Bilde D AIEIEE ré,fr{,;i _E_'_vﬁ BRAPEZ B T

|~

M R IRE A B HS EREMIE A A2 ARR o B4
O E o LR [F T @ 1992] o

3R (2002) 73 & ST 0 %zi%{#%-% R R OB F

i!s’(

21



2% B LB S8 5 FERADE A T TR J - BEE
AR o fmAR Y O & F_ % TR0 B2 7 (Pattern Recognition ) £
BAE > A ey L o O IR R A TR e R

MLk z 3G REFHY S mAR 2 R G F e T L B

R G B EURIE R B B AR AR

T‘if'lﬁﬁ“f’ﬁ’ﬁ DAL =

(1) =2 (End-Point) % ?‘W‘ﬁi‘}‘ﬂ'“,ﬁi o

(2) FRRAd S73 7 4

(3) A icig SBRIP G > @+ HBRBIAL
¥R AT A Bhedk 259 R c B AAETT Y Fl4R

* 18 Windows s std Nk 3 2 > 3§ F R o E
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MTAEA Y hmA it 32 ¢ hiE (The Medial Axis
Approach) % #| & ;* (The Peeling Approach ) -
1. © 2

Blum ** 1967 & #_% MAF (Medial Axis Function ) &8 & 1 7
fhik 3% ;2 (Medial Axis Transformation » MAT ) [Gonzalez & Woods >
1992] e iz > 2P A3 P EERGF S B GLER T H
- BHE EFAF G A ARG R TR A A
¢4 (Corner) > @ ¥ %i&‘{;}{.ﬁ g L > 4 ,7&{;’(% &g 2E o @
fhig ik ez i 4 & R et EHE Ik R R BB ER 10

BB R AP F 0 R AT B R AR e Bht o ¥ et B
FovAIr e G AR MY AHEREERL IS B T
$ FIE hflo gk ie £ 87 fho 40§ 2-12 #7757 [McAndrew, 2004] -
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B 2-12 8 e bt &

PoghiEdE . B W % 4 iR (4-Connected ) ~ 8 R
(8-Connected ) % # %t = 3t ( Euclidean Distance ) & & ;% o 404 2-6
T4 BB GARFSRES AN T o g g g
7O AR A F BN BAPASHR BV (TS @SB RO EEALR)
AR B Bk B R RS B 2 o @ R R e PEESE S i R 3H
EP e BTG AL A PR B > doB 2-13 #rA
[Parker, 1999] -
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(1) Bl& e n 4 Rika Rl - @ik > FtRETRHRE

S RE - R FREAFIE € E A EE LUK (Wave) 247
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EF R ;iiii’?%“*#‘”b PEEES 3
&

Zhang-Suen m# ;% & ;2 [Zhang & Suen, 1984] F_§> 4| 4 2
é’f‘l—-ﬁ;ﬁ_f’f—!'gﬁt%’&_: 2w B o 3Ix3 s 5 - FE H R
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el
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o B AHERPGIREFEY > FP AT R (TP =0) %L
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(1) %% &7 51 & BlsosP 0 -

(A)2 = sum = 6

(b)cycle=1

(c) P, xP4 xPs=0

(d) Py xPg xPg=0
sum=P, +P;+P4s+Ps+Psg+P;,+Pg+Pgo
Fsum=1> "3 1 BTG F » 273G F oz FERY o
Fsum=7 % EF T BTG F > EPIFERRA G A AR
cycle : ik P2~P9~P2 "8 R > ifFgd 1 (2 ) ¥ (W ) = dik e

(2) - %RIEHF (1) 286F erinilh B -

(3) %% KT 71 > BleseP AR -
(@)2 = sum = 6
(b) cycle =1
(C) P, xPs xPg=0
(d) P, xPg xPg=0

(4) - =¥ f’ﬁﬁ (3) 2383 Teknifh 2k o
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Z A& (2002) & * Zhang-Suen fm#R it 7 & x5t ¢
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47&%

D-3-4 B8 Yodh S ik

PR P2 VR EEFEMEDR 2 o P AT 2FA7 52

LA TR A AR 2 SRR T fnAE o i

1=
FERFERD RS o a 3PS b eniF e £ - 4517 % (2003)

YN

% 5 #F e P~ (Future Extraction ) Hir i3 A 4 ] ahygind §ivE &

e 3 B BAT ALY HPOTIRRL Y § ] R PR S

PorhPird A R NF LR ANPFRTEFIEL CELFTNEY @
B TE TG B 4R B PR B o T A B ACE R S S 2 A

BT Y
1. %3‘?2%5:4%?!-3’*'% (z“:

Nakamura * (1999) #& ) & B4 fc @ #7 2~if & 2 ( Skeleton
Revision Algorithm ) » §]#* — B 3x3 Y » & 4w {5 ehPi i o
2Itcd PITRERE P H LG AP)E k| T e
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i o A1) A(F’))’T‘L R P PERe AN Rl E 0 I F P B
- Bl KA FE i L Rl e Fomih R A ke AP)=1 0 R
3% iph 85 7 48 (End Point) #kc; AP)=2 5 %

Point); A(P)=3 7 = =

2t. ( Connect
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Point) - M ficF 4 5 6] » B H SRR BRIV d B ik ¥
B3

Brigb~1 B BEMZ | Be R Bz @8 4o 2-18 #7157
[#5t7 & > 2003] -
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( &
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2. PFH g D E
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SR AU R F BB E KT 2 L BT ARE KRB &

Yok OFF o Bt RS IRA s | B S LRG| B (TEACE

29



R L ad FECE TR Vg L

I

heF b o pulkpLd 2 kI3 B T REEL S ABC ¥

DE~F= BRH& > L ikypeRob kL2 Ls et £FE"F-
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ok Z G [SOBTE 5 1992] v1HcF 2052 A BFA C B0 F 2
10 BB B2 TR 1 2 LTS 0 T ka2 T &
B T RES pHEAES 1o FHE T SEARFAC
SEFEEE SRR LS AT B T SR Rl
KA m b E S 45 2 of] 2221 47 [AEITE 5 2003]
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2-4 SolidWorks = =x B 3

2-44-1 = ZBFEBA
= & B3 (Secondary Development) # it #4n CAD #ir 484k i3
% F TV LiRgp AT RIS I 3RS T
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CAD i 772 enst it " CAD # v 8 74 2 2oz £ 5|24
itenid 4% o p o §F L CAD #ic# » )4 : SolidWorks ~ Pro/E ~
AutoCAD ~ CATIA -~ Rhinoceros ~ UG ~ MasterCam--- % ‘Fﬂ”ﬁ FE- =X
Bl EAfite R * —‘ﬁ‘ *OREE L e o

* 7 ¢ 41 * SolidWorks # = =t B3 1 £ SolidWorks API
( Application Programming Interface > & * #4235 4 & ) % & Delphi
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4o @] 2-24 ¢ 0
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SolidWorks API
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2-4-2 J&* SolidWorks API 77 /&

228 (2006) ip J1E ™ SolidWorks API &7 j# i & 4 & OLE
P itid] ~COMia 32 F F VBAARN = fd > A 4™
1.OLE p # it #4]

OLE (Object Linking and Embedding » 4= # i /g 22 4% » ) &4~ i
g o P 4L o OLE #2871 2 @ engkjisdb ko p 7 4258 e

LA e Tl f4A2 Kk o f1% OLE $j - & % 57 11 ¥

kp A B 5B Windows & * 4250 e F R KR4 fe e f 4 o
SolidWorks ¥ - = éﬁﬁ"@? Windows % 8 ~ :57CAD/CAE/CAM/PDM #%
#ic 3D EW ks H A OLEHRE » # * 5+ {]* OLE p
B v APl 2 p22 4 OLE 2 R B 425" - SolidWorks API
%_SolidWorks 57 OLE B * f2; B & v » @ * —Fif?’ A T aE 2 A
% chge & % o SolidWorks # it » 2 OLE p # it #4]2 ;8 @ iv* EXE
FEF g Ao T & § 43 OLE ¢854 3% 5 > b4r ! Visual
Basic ~ Visual C++ ~ VB.NET ~ C# ~ Delphi ~ Java % 3% 3 AR

SolidWorks API B % SolidWorks =775 5t %2 - OLE £ 21 & eni® % 3 it

Sy s B o 4ok 2-7 47 [MB £ 2006] :

FRALEBp 5 atpe it FRE
FE R GARMER RaBRATHRIENFAL L A TR
B s s FAELPN g o
(2) 42
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| swhtmlinterface

| SwuickTip

SldWorks

IH|

—| SwihlanipulatorHandler

— SwAddin

—|UserUnit

—|Cu5tnmPrnpemManager

—| Erwirarirment |

—| Frame

_| AttributeDef |

—| todeler

—| SWPropertySheet |

— MathPaint

—| tathTransform

— Mathltility

—| tath'ector

—| FroperttyhanagerPage2 |

hodelDoc2

|PanDnc

| |AssemthDnc| |DrawingDuc |

IE

Other Objects:

-

-

| Parameter | | ErumLoops2 |
[ Entity | [ ErumComporents2 |
| EnumBadies2 | [ EnumbDrSections |
[ ErumCaEdges | [ EnumSketchHatches |
| EnumFaces2 | [ EnumSketchPoints |
| EnumEdges | [ EnumSketchSegments |
| EnumbDocuments2 | [ EnumbDisplayDimensions |

| Enumtlodeliews

—| Feature

-~

—| Annaotation

-~

—| Feathdgryiew

— Modelview

—} Dimension

— Sketch

_| DesignTable

—| Attribute

—| Selectionbdgr

—| Layerhdgr

_| Configuration

—| ModelDocExtensian

—| Configurationtdanager

—| Model'iewhanager

—| sketchianager

] 2-25 SolidWorks API 4~ i+ & &
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2. COM it 2 B jie

COM (Component Object Model » =~ i# 4 2 - ) § - fd£ = ¥
Bl LATER SR T RIF LT PASFEL PR B
Pt A2 H- afele o FRNSERD VI P P g
e P i AEAR g R 0 Tl H 2 BB FAR 0 e o MEF K

RETHEHEE RLER  BASRNER S EL £ AEFAZ
Fo Ft g 0 AN KRF 2 DEd o 4oB] 2-26(a)FTor 0 L AR
i T REARAN e s P2 DLL & *EXE iF 5 A 25
i e fEE e s s &~ %42 ( Components
Architecture) » @ COM j]&;{*r Btz o I i Bt
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AL Crtt ARl Crft
BT et (C MR- RARNDTA
Escét E
(a) ~ 3% efg 3t (b) ~ 24zt eh{ A7

B 2-26 COM it 2 3t jiv
3. E % VBA #&3¢
E & (Macro ) #% (&% 8 5 VBA (Visual Basic for Application )
i Microsoft Office » > #r5 # * E & i * 425" :}la’lgi—_ - faEr A

Basic 35 2 el * B FiF o BERH AR il ] R R
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» 4o @] 2-31 #7T o

BElSolidWorks

W VBA 425575 > 4Bl 2-29 #o7
H A2 3578 5 & SolidWorks ¥ % % -

Rl 2-30

g o iE A P

BEF) REE) R

a
a
a
a

> e B 4 @@@@

C IS
Bl 2-29 %iEiF B

‘um Microsoft Yisnal Basic - Macro7 - [Macro71 (Code)]

Ta-&
== (@
= &% Macro7
# [ Sobd Works Objects
= 55 Modules
% Macro7l

)(nnnm?! h&oduh
Ah:habehc | Categorized |

[T Mocro1

.

&Els Edit Yiew Insert Format Debug RBun Tools Add-Ins ‘Window Help
O A

» on o mB 0 M EFE T @ 1, cat

|(: General)

~ | maimn

==

_Dim longstatus As Long, lengwarnings As Leng

|_'.‘.

T TTTTTTTTTTThTTTTTTTTTOTETTE

: C:\Documents and Settings\TYHS3\Local Settings)\Temp'\swx3356\Macrol.swb - macro recorded on

R e A e e e T T e T T e

Dim swApp As Object

Dim Part as Object
Dim boolstatus As Boolean

lSul:l maing )
Zet swhApp = Application.SldWorks

Set Part = swApp.aActiveDoc
boolstatus = Part.Extension.SelectByID2( "BUELHETH -,

"PLANE ",
Part.ClearSelection? True

0, 0, 0, False, 0, Nothing, 0)

Dim pointArray As Variant

Dim points{) As Double

ReDim pomls(ﬂ To 11) As Double
points{0) 0.0495373145502
points{1) 0. 0035?0256905163

points{2)
points(3) 01056201001112
02528931974494

L 05548774273449
-0.02052897720472

polnls(ga .07028045543561

points(10) = 0.006545470002808

points{1l) = O

pointArray = poinis

Dim skSegment As Object

sa‘; sklslegment = Part.SketchManager . CreateSpline((pointArray))
End Sul

<

points{4)
points{5)
points{&)
points(7)
points(8)

o0 o000 !

B 2-30 VBA #2;\ 5

Bl 2-31 VBA #2575 (B] 2-29) #735 @ «RE =)
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Fo R ARE N O ASUE R NI ES FEE M 7§
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BB G R e £ V22 .

ZN =gk - I

Y

g8 A 2 TrueType » £33 > B 323 N 5 £33
#F SR FAEHEFTHRT I Microsoft( i )57 MSDN( Microsoft
Development Network ) ¢ B~iF o &= 7 + & 41 * Win32 API ¥
GetGlyphOutline 3 #c:# B’»#;] T F ~enF A 4p B T o TrueType w £
FAP 3 AR GRS 4T 0 - B F A~ (Character) ¥ 1A
d

5 B43 (Contour) 2= > m& - BFEE4/xd 5B 5 (Curve)

AN

WA ho] 31 H5F o e AR E § 23230 BF A5 178,196

BRI
a Y
Character

=13 1 =15 2 EI 3 =THE]- IEIM
Contour 1 Contour 2 Contour 3 Contour:-* Contour M

fITseL - fITssL .-
Curve:-- Curve:--

EI[n‘g;L...

e fITseL -

Curve:--- Curve:-- Curve---

E 7L N EHE’&LN
Curve N Curve N

HIA N

E||§§LN EH?&LN
Curve N

B 3-1 TrueType F 3|




F1* GetGlyphOutline & #c#7 {7 3] chF ~ Tkl g4 » $5]3 N 4r
T e TE - BF AT LA~ B S BIL (Contour) @ E -

(25 M8 R gl Nor) )‘If‘u{* # TTPOLYGONHEADER =g 4 °

JER LN

Contour 1’s TTPOLYGONHEADER =» TTPOLYCURVE 1-1..... TTPOLYCURVE 1-N1 =
Contour 2’s TTPOLYGONHEADER =» TTPOLYCURVE 2-1..... TTPOLYCURVE 2-N2 =
Contour 3’s TTPOLYGONHEADER =» TTPOLYCURVE 3-1..... TTPOLYCURVE 3-N3 =

Contour M’s TTPOLYGONHEADER = TTPOLYCURVE M-1..... TTPOLYCURVE M-NM

# ¢ TTPOLYGONHEADER {r TTPOLYCURVE nf sl % ’fﬁ

40T #7575 o TTPOLYGONHEADER % ’}# o AW Zesrd d 0T iken
BT (cb)~ AliE (dwType) ™ % d4=4-8Li= % (pfxStart) o

B TTPOLYGONHEADER 7 L % ’f?

typedef struct  TTPOLYGONHEADER {
DWORD  cb; /I ({7 4 Bytes * cb F[leﬁlﬁjﬁfjt@ 16
DWORD  dwType; // I'#TE'J 4 Bytes
POINTFX pfxStart;  // {{i*'] 8 Bytes ° F——[H%& il Jﬂé't* A
}TTPOLYGONHEADER, *LPTTPOLYGONHEADER;

& TTPOLYGONHEADER & #& ¥ 0 & - B & % B >

TTPOLYCURVE %% ﬁ ¥ TTPOLYCURVE % A = = BItA

B TTPOLYCURVE F # %

typedef struct tagTTPOLYCURVE {
WORD  wType; // I’FH'J 2 Bytes r—.ﬂ*‘%&aé&l' *EIRE
WORD  cpfx; // [f*'] 2 Bytes > [%‘JIFE‘T
POINTFX apfx[1]; // I",JTE' 4+cpfx*8 IF Bytes
}TTPOLYCURVE, *LPTTPOLYCURVE;
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I - B3> 50 RAVGE (Wlype) » ¥ 4 & = fEd SMEFA] 0 R
# (Polyline) % Fr4lgb— Bfr= Benb 4d M > 4ok 3-1 #77 o

% 3-1 TrueType F 3] thd 47 fg

(1) Polyline (% i+ d 41 )

90 3 1 g H POR i~ 9 P2 PienE 80 b4 ¢ § =025
o PO - 5 d BEPo I PR IZ e A 2 - e

Pit)=(1-t)Py, +tP,;,0<t<1

(2) QuadraticBezier Spline  ( Quadratic B 3% & 4% )

P(t)4y it — % d PoX Pyz. B 4e b — BT 4IBEP T HE = chd 8 &4 o
= ;R_;“_—.'r :

Po' = (1-)Py +tP, , P! = (1-t)P, + P,

P(t) = (1-t)Py' + tP,' = (1-)[(1-t)Py + tP1] + t[(1-)P; + tP,]

= (1-t)°P, + 2(1-t)tP; + t°P, ,

P(t) = Yiz02 Bi’(t) P;

e o PoIPchil FEP, o f5 it - BEAMEE WA Ao

e o P IP il FEP, o 5k ¥ - GEAIEE W Ao

e d Py ZP el FEP(t) Fit— 1EC NP Hd Ao
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(3) Cubic Bezier Spline (Cubic F #%d )

P)fw it — i5d P2 P32 B 4c }F = B4 8EP, 2 Pzﬁﬁ‘*ﬁq\;ﬁj@, 5
SRS R FRARL 5?48 Cubich W MUBYZ
R AR T OMRME W g A8 PP P ed - %
0 g BRSPS

P(t)=Po (1-t)” +3 Py t(1-) “+3 P, t* (1-) + P3 13, 0 < t < 1

2. %A AW s enghiic (epfx)e

3. R =3 e MR hgh R (apfx) o @ BFR DT RS
POINTFX + # ¢ 3 4 & i FIXED xy A 3B 744 xy &
B0 @& - B FIXED SHE~ A %4 B304 : value (FHTA ) %

fract (/] #I%i> ) o

W POINTFX 7 #4514

typedef struct tagPOINTFX {
FIXED x;
FIXED vy;

}POINTFX, *LPPOINTFX;

W FIXED 7454

typedef struct FIXED {

WORD fract;
short value;
}FIXED;
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7] 2 Y QOO0 il M L

0=16+(®+© )*4+(O+0O)*8
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e
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B R
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g
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s
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e

5
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|

e

4
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3
>
<
fEh
o

(e
lagl
F_*
a

c\s |

T
2
\\%
e

S04 2 F (Byte)

176,0,8,0,16,392,-%,1

380,2,17,2,34,707,-%,2

148,1,6,1,12,487,<,3

416,0,20,0,40,451,<,3

216,0,10,0,20,383,-% 4

1
7
»
.

216,0,10,0,20,382,-%,5

F13-2 #hth T, FhRpLRFR



£

TR % - T S AR K 0FE M 8 R
WA W MY 16BE (- B REY 2B &L 392
Bog* 2B 5 16+ (0+8) *4+(0+16)*8=176 i3 Bytes » 4@ 3-3

’”TT_I’ °

1) 2] © (4) 5] 6] (7] (8]

176 = 0 8 0 16 | 392 & 1

3928
B33 TA, Feh%- BEFFTH
BAT Y AT A MF S T X T R g F o

Bt P EREBE B aGYFEERC SEH DI HIFEE I ko T
NEFAFAL o doh frergr TR ¢ > L g
PERYRE AR F AL RN PRI R LR & E IR
ol 3-4 417 o Blde T2 T - BEL (FIET) fr¥ o B
L3 (ed Fr) - RFBYR LR - L3 L FALFIRF
AL dd e o p TELFIFTHRER > L FEHELPIN P E- &
E B R e
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7\
[\
—
(U
-
o0
2
=8
i
e
L
=3
P
ETIAS

= 388,408,428,548,628,648,768
(3) 128 =vm 23|37 F %] 5 508,588,628,648

(4) 148 s o 235 F < /] % 380,408,428,448,468,608,648,668

TR AN $ L2 F 2 LR L HhiTE s
e s P ehy (4) 78 148 % g X F 2 B 5 380 /&% - £41F
L EH S AR O00R L L HLYY F - LhF a0 Hw

00000 p |5 Apteeh™ 3% o 4R 3-5 #7oT o

+ N\ =

EEm I T EEBALRIFT R

380,2,17,2,34,707,-% ,2

‘ 528,3,23,3,46,707,%,2
148,1,6,1,12,487,-X,3

W3S AL o EE Rz a4k
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P font bt - A E_|@|E|

BEE REE B0 WK S

416,0,20,0,40,525, % .4
236,0,11,0,22,139, 5
176/,0,8,08,16,392, 3,1

528,3,23,3,46,707 3,2
416,0,28,8,40,451, 35,3
216,0,10,0,20,383, 5,4

216,0,10,0,20,382, 3,5
76,0,8,0,16,371,7,1
76,0,8,08,16,386,71,2

236,0,11,0,22,643,71,3

236,0,11,0,22,107,}1.,4
276,0,13,0,26,840,71,5

,8,8,0,16,485,5] ,1

,8,8,0,16,394,5] ,2

3-8 FALZ M A | A4p ke i )
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B8] 3-9 #1771 o
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536 [2,24,2 48], 482,7],1

336,8,16,0,32,538,7/,2
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P font ixt- SpBAE |Z”E|[$__<|
wEE REmE ES0 WwE00 SR

876,2,41,2,82,489,74,2
616,0,30,0,60,[352

L !1
356,0,17,0,34 1623, 11,2
16,0,208,08,408,24Y, 1

35.2 &

2.3F

B 3-10 "4 ; £4lehxy & &
Wip b= A p R FAREY DL LAP R DI0A P
%o ZABES MO RIRERRAF S ALY IR
A LIV RE F G AL S EAITIARS R R A
FleeT 4 10218 LT > A LHHFHFTHE R * Microsoft
Access a8 Ar U B o 4o B 3-11 A1 o

E font : THEE (Access 2000 E3THE ) E@
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Ji bufsize allnum lingcomnt | curvecount linesize Cirvesize font token?

3 1 316 216015030105 0 15 0 30 105 — 211220021200001
L 2 736 736036072451 0 ki) 0 72 451 7 221410021200031
L 3 318 316015030038 0 15 0 ki) s 211220021200001
|| 4 308 3060190387 36 0 19 0 38 736 I 121320001200012
|| 5 236 236011022131 0 11 0 2 13+ 211220002100001
| 1] 396 396019038533 1} 19 1} 38 533t 221410000100001
|| 7 276 276013026588 1} 13 1} 26 588 Ty 222320000100001
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% SolidWorks #5 &1 = =& ;% Quadratic £ % & 485\ 78 & £
swapp:=CoSldWorks .Create; // & % SolidWorks #/{F

swapp. Visible :=True;

swdoc :=swapp.[ActiveDoc2;

swdoc.Extension.SelectByID2('Front plane','PLANE',0,0,0,False,0,n,bres);
swdoc.ClearSelection2(true);

nPtdata :=VarArrayCreate([0,18],varDouble);

nPtData[0]:= 3; // Dimension

nPtData[1]:= 3; // Order » = “%=% Quadratic /2% fliAsL

nPtData[2]:= 3; // Number of control points » 2 illR (e

nPtData[3]:= 0; /1 Periodicity

// Knots

nPtData[4] = 0;

nPtData[5] :=0;

nPtData[6] := 0;
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nPtData[7] = 1;

nPtData[8] = 1;

nPtData[9] = 1;

// Control points

nPtData[10]:=-66.6/1000; nPtData[11] :=0/1000; nPtData[12]:=0;
nPtData[13]:=-19./1000; nPtData[ 14]:=58.5 /1000; nPtData[15] := 0;
nPtData[16]:=54.9/1000; nPtData[17] :=0/1000; nPtData[18]:=0;
swdoc.InsertSketch2(True);

swdoc. CreateSplinesByEqnParams (nPtdata); // & % flizsl
swdoc.InsertSketch2(True);
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