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Abstract

CAD engineering graphic was proposed. The definitions of entity complexity, restriction complexity, and characteristic

Based on the characteristics of two dimensional CAD engineering graphics, the complexity of two dimensional

complexity were given,and their calculation methods were presented, respectively. Analysis and discussion illustrate the

proposed method can effectively evaluate the complexity of two dimensional CAD engineering graphics. Finally, the ap-

plication of the complexity of two dimensional engineering graphics in encryption and watermarking was discussed.

Keywords Two-dimensional engineering graphic,Complexity, Information security

1 v

[]

nf

5% T BA 5 R T LR oz P S e 1 480 A 1L, — 4 CAD
TERER—FMRERE, HARER TERTK. LK.
B AR . 0P B R 2B, AR 11481 7 —FhE
B E G A T IR S TR S YT SR S LR G
BIIRERERMARBEAEN T, BT -4 CAD T
BESAHERARERNAR, ZrEXEEENHT 4
CAD T#EHE. JXM[2]MR A C BRI B KX K& E
R B HTER, BT R ERBASHE Tk
WAXRERNERE, LR CHNEREFAESFUN. &
A4k CAD TR E HBE I &, WA B EITE i SEAR R
BTE 0 JLAT 29 5 LA B P T Sk B AR 5 R R AR B — B S
AT EATF BABFR 4% CAD TREEREKNRIEY
%, Rt #—33 "4 CAD TRERZREETREANALSE
IR AT TR .

2 EREREFIIAR

ERT4 X —4% CAD TREEKEHHRSEREERH
— AN, WATERCIRRE , MR ZRAH KX T H
HIFREE L. RIEHE AR NE R B Z AR ERREBR

SR H9.2011-02-12  R4E H 3. 2011-05-06
08]J4020) %% Bh .

FNERZ MRGEERERFTRR L WA ERSHRE,
BABETRERBARSRE , ZEERRE 2 K2, sk
BT SORR[2 1R g i T R A CEMITTE . & XK.

c21+(SSA) D

AL A R B HIER, S B 54 E EHFRK MR ER,

LA { BIE =078 I W R FIE 7S 8 o ) O
FDE=0EK CERK, MIENKER CHER/D. TR
IR ERIE » AR HHARBERNTE POLAERE
B ¥ GENE T B BRI TEBRAER 4 4
SRR TELTE—NE n i, Bl AX M REEE,
WRIE n LR R M AR S EEMEN, AT HE
RE CHEME MR, X 5CMBIFHRIS K —RMAIFEN, 5
BEEIN, REEXS & EE 8 C E# AT T3, WXt 3k & 0 B

W T BT A B B
F1 JIWZEMNERE CHITE
EZAH E W3 EXBH
#HK I l !
RS 3t 41 61
A V312/4 2 3V312/2
S 92 /4m 42 /x 912 /x
C 1.396 1.215 1.093

AR ER A RBAEE ST H (61001004, 61070195) , IR 4 B AR FIF H-4 W H (09]]4032,

# A977—), %, A, BB, EEF T VR 5 B4, E-mail: caslongm@yahoo. com. en; B 6 (1977—), B, W+, RIBE,

FEBRH TR A BUL  RMAERD .
+ 260 -



Ht, A % "4 CAD TREME RENE R Frit—8
B,

3 “HCAD IREESZE

T4 CAD THRE % il &R LR d i, F LGB L
AR RWEN—EE B XHEE, 5 RN, BRi&H =

% CAD T2 B m2 63 8 o s R a2 0907 X, B A
BN % CAD TR E B SR H B LR U B 5 B AHE %
TR, % 2% CAD TREF BN EBEBH—£1
3.
3.1 XUERE

Xt PRI SR, 5 BRI B B R 0% 2 fral.

#2 HREAARERFRHAHRER

Ltk 4 K g EH i LIS
A B
A A C
ZHEY A \ y
. B ¢ B

HREX —A R AR WA A —AE+—EE EAET-BEY
HRIEH 1 2 4 1 5 3.5
Lk 4K Enth# # B 5L HEEL

B
w ® @ W W

A Rl
BAEE —ARGEO A+ —AECE)FHEH ZARC—FO,BE LT D & -
B —EE+F+AH (A HKE ZEHEAN LSRR "
LTS 2.25 2 4 N n+1
EX (% CAD TEEMSHRERER -4 BIXO#THHE.

CAD TREEH, =& @

DB ZES, EMBNSHEL, HERBEN 1; n

3.2 ARERE

O FHREAERFHRERER . WKE. 7%, [
Ratr BB ES B TR, B 850 0. 5; FHE
25 H A BR, I A2 RBEER N Sh e b TS met, KE
ZI8B0H 0. 25;

X F—EB Wik, KM KR, HARBERRFF
KU RIS AR M T B B, R4 R R
o HERERECH o1, P17 2 BR A MA N
sk,

IR R E S, T RAXE JLFR RS I SE i i S 248 B AT 50
it.

R 8 HE LR b, % 4 CAD TREMLER
ZeEHATE .

EN 2(Z4 CAD TRELERERE) ZHEREMH
WA % CAD TRENELAMREENEEE. T
—E % CAD TREE G, MEEE n(n=D ALK, 8 i
RBYE ZAEEON o W 24 CAD TREMNLERENE CG=

EBE 1 WFEEWIE 4% CAD TRE, S aan
LM, WHLEE REHE.

A BiEEN 1 fiE XL 28iE.

WBIEEE 1A, — MM FE A&, TR AR RS
AN T E I BORA Y, Sk E 2 E R MR, X
—mSm2IPEE CER—HM.

EH2 —#H#CADITRAMELARELXESHHAEH
SRR R

UEH AR HEE X 2 F3HiE,

EN (T4 CAD TREFYLEFLE) 4 CAD
TREVHEEERE Ce BIEHTE B P ITA HR LK
FHEMBEE. —4 CAD TREN VY EEEJE C: 7]

R TR EHNAP, Rk A - g R P HFEE=EH
B A BB O .y B SIN A B BE U. .U, LR
—ANGERR.O O ¥ 3h ¥ 3 B B3 B ROT; Xt F AR, &
HEVFEEMFENEHESIRE 2.y BBIHE L3 E
HEU. U, 250mE 1 fE 2 iR,
A

A 4
I8 4

Bl RMAkE R H2 RRAEHEREAR

RAVBRBH R — % CAD TRER &L Rk G0
BB MAEB A M AR &S T . S LEH A
BHR 3G FRRBERAA 2.

WisEhs b, "4 CAD TRE S, &M LA FRFE
WRXRE), — BFEAR, B i EREEL

A y A}

¥y

p C

|- -
» »
X X

@ ®
B3 ZARMAIKESERER
Wk 3 PR, ALk B: AB h 6, 2 3(a) P, B B — &K%

+ 261



B AC 52 M, ENTMMERZ A —AR, ML B AB#
HHERFT - IETA ARSI EHE, RRERE AB
B A BB BA YR 3 MR 1A, FEER 3(b
t R B AB R 54 Bt AC DI R 2R B BD A%, MIAEEE R A
AR HEHER O,

RIS, 6 5& (44347 7 B s 7T LARE PR At B SR 1 B e
&,

EX 4”4 CAD TREARERE) AREREH
R "4k CAD TRERHREEZRNAREE. X F—IF
— 4% CAD THE G, MR T n(n=DASEK, 8 « TR
B BBEW Fe, Ml =4 CAD TRENAREIEN

Ce=233Fx, /3n (3

45 X 2, —4 CAD TRELRTRE T B
N

(DA G HSTH - RITA L EN S

(M FHAE— T E R 5 SRR Sk A
BRI T RSE AR B B Fr, =35 DRSSP AE
AL G ZTARMIL, BAE — AR TR B B R
Fp, =L IR BIMFELE SE LR, A AR T RET
2 B ARG B N Fr, =0;

(DI IR (2) M B X B — - EHi#tAT B i ERITE

COVEBTR SR F e E 0, 1820 BT 405 3 e PEC S
Fg 5

(5) "4 CAD TREMARERER :Co=31Fy, /
3n,

3.3 SEBEERE

BERSLERMAER, BRI KHS CAD RER XSRS
B, Bl R RMEE N —BR—-ERENEHY
BFRK. RITTUBEFTEENSHGRE-BRENE. &
85— b, 8T GHETEELH, B REERNRE 55
.

MTRAEERE, EITHIRFE#T TEERKRIIT, —
AR REFT, BIER, BERATE—%
PREE R R (g R B R RS SHEM XN Fr i & 2
— B8, E I B

Bl MNF—IEREN_4 CAD TRHAE, TE#EH
et 5 HBTTE 2 0038 R E— B

YF i@ "4 CAD TRE G, Lk EFRRN E=
{evser s =seis e sen ) s LM & A<i<m) WIBE FIHFIE C: /AN
C.=CIC} - C , S2hk o, FHEIE BB FIAEAE Cu, =L, CR,, -+
G,  BH A NMLRARBR TR -2, THRERFESE
AR S=s15p0005005,, HA 5, € (0,1}, WA T B =
% CAD T 72 B M 45 E SEATH B .

(DIRBEE — AL e MBRRFE G =C GO

(PRBUEE— LK e FIER B ARHE Cu, =CL,CL,
e

(3% C 1 Co, FATHE: REAFE C#CL, A<i<h)
il s.-=1,§ﬁlll 5i=0;

(O WA ARFNE m ATk, BE (D — () B8R,
TSR TRERMIFE S=as s 5.

. 262 -

ENS(Z4% CAD TRESEFIEEHE) BRI
BREMRT 4 CAD TEERNABEE. SEFMERE
8 CAD THEY AR IE 5 A BN IEAS —B K2
B

HitBHes.
_isi
Co=" 4

n
5, 0<Cc<1.

4 HH5itie

THERE Ce ARERE Cr URSBEREEZRE Cc
SRIRIET — 4 CAD TREAEAFXRFEEE THENEE,
X 3AMERR—EMRT 4 CAD TREWNE ZRENERE
bro WS, AT LR B

EE3 X THIBE-SHEETRN 4 CAD THE,F
SBWEERE C=0FHRT MRS EERRE N _% CAD
TREMERERS.

VEHE . BE

AHSE AL, 7T IR F) .

EE4 N THIEESHERELENY 4 CAD TRE. 7
AWBERE Cr HEWERT, MMEESRMKMN —4 CAD T
BENERERS.

VEHA  BE

X H, 7 AutoCAD2006 ) VBA 1, R{TSLH T ALK
BERENEFE. VB 4R/, &1 E %R 4% CAD T#
P o LA SRRl 528 4, iR E 24 Ry 825. 5, AR
B2 R 0. 2064, FEEZREE R 2. 6515X 1072, B L&
ZEETUITE S PR REN 1 5634, FHZ _4
CAD TEEMHANFERHLME; ARE FHERMK, £H
Z T4 CAD T2 R BA B I LT 213 FRAE B 2B BB
%, MIFR B Z 2% CAD TREEABIFHMHEE.

LK 0
[ 1

£ e

>

)

m

- o T

o

==

(@4 —%CADLEHE

B g
1%

T, |

e e een T
-

P AWEH - HCADLEHE

(b & 9 ~ H#CADTHH

Bl 4 % CAD TRERH

Heoh, R RSCER (419 iy — 4k CAD TREMHEE LM E
A TN B PIINE G i — 4k CAD TREE, A 4(b) B
TR SR SCERI5 1 Ay — 4 CAD THRE/KEBEAR 4()h
B AIKED, BB KEN 4 CAD TREE,. A 4 iR, £
i, A R AR 3 5. BRI ATA, TR
TS E R AKER, 4 CAD TRERNLEB U RELKE



FEWRE, REMBEFENKNEERARE LRENE
PRABA B SEARSSRY s B R AK BN B LR RS
T 3R B 22 ok T 5 R A K B SR [E] B 4 O s I S Y
—4 CAD TRRE 55k =4 CAD TREMFIEERHE—K
RN L WA M 4 CAD TR E R4 BRHE X 53
BR(4 ] BEm R R — B, Tk AKEl G — 4 CAD T#
Pl AP A 52 2% BE R KR A » 33 /2 DR A SCHIR L5 J e BRI K BIHER A D
BRI B RS BRI AKED, AT B ERRER
RAHEIN. B e, 7T LUE 5470 % R B A K Bl e 4
CAD T2 & 2% 5 i 2% (078 BE R 45 B 0 8 3 1 Ok B Bk
HItEE.

£33 EREHEERIIR
ZHCADIREXE ZHhE LAARE ARARE HELRE

Fi#-#% CADTRHE 528 825. 5 0. 2064 2. 6515E-2
kGt 4% CAD LEHKE 528 825.5 0. 2468 2. 6515E-2
ek EREy % CAD TR E 528 825.5 0.2374 19. 6970E-2

B BT A, SRR R Ce EhR ERNETR WA
WER M &3 "4 CAD TREMERERTER, BEHAH
AL, KR R, R, B a& mERE
BschRe, ALk FREOBR. A5 ARERE Cr
R T H BT LR T AR R R X AR K RS
LESEBEA EEAEW. RIX530m2 T ke
SE B RIER TR SL IR A RSB E , B SRR
BHRSBE , ZERERBE S RZ, Sl 8. " e ki 2
— B, TRHMERRE Co 8951 ANE—B#R T —4 CAD

TREAMEEE.

GRIE ASUANLEERE HRERE LU RS BRI
BHREINTHERSTMIER T — 4 CAD TREMRE 2
WERTE HAMT LR SMERENIHTREI . A5
SR B 3 M ERB RN Z 4 CAD TR KM E RE#
AR E R, Rl E 57 N ja 89 4k CAD TR AR
SRR LR B, SR VNN B 3 1k LA B K BN vk P BE
fEiX 3FERBEZRMXRSHELES 4% CAD TEAE
BEEREZRNRRRKE 4 CAD TRENEZ 2P
B — 2P AR A T RABISR .

2 % X

(1] B=®.AFN,KEH. S ARFERRYESRIZEWRR
V1. B8 F2£#,2006,34(6) ; 1048-1052

(2] Bifes, X, en M. S LB E 2 EHREI] T
FRE 22247 , 2006,5: 94-97

(3] &Iohk HFEBLBEERRSI M M LB T REH
FfiAL 1990 186-207

[4] Li Shuaijun,Peng Fei. An Encryption Algorithm for 2D Engi-
neering Graphics’ Content Based on Chaos Systems[ C] // Proc
of 9th International Conference for Young Computer Scientists
(ICYCS2008). Zhangjiajie, 2008 :1435-1439

[5] Fei Peng, Guo Re-si, Li C T, et al. A Semi-fragile Watermarking
Algorithm for Authenticating 2D CAD Engineering Graphics
Based on Log-Polar Transformation[J]. Computer-Aided De-
sign, 2010,42(12).1207-1216

(4% 256 ®)
PREEREA RS H R IR MR SR BRSNS
BT RBURITEL A &5 ST AR E R S S — R T ik

BRIE  ACSCHS T NESR R R EME R E
G, 440 T 3 R M B M 5 1 ELR v, BN A R e
S MERSLRRR R, R S AU E MR, EHRE
P AR R E K AR b IR AR A A i A 2 A A
o7 BB S 25 » VA 0 AT A M A 57 [0 B 5 D R A Rk
R i A A7 16 B T 4 AR O M R A 18 BLER s SLARAR
B R BRUAT AR AR R R EAA TN EL. RE
SRR BAR NS B Rk T B LR, IR 4 K
T B AR S ) Ay BT ik 2 75 TR D1 5 T LA 0 A T AR B
T 2pEERRE, 3 AN 3 RS TIREMN, S8
EHAEBNRT L HERERGERSE, EARTE
£ MK R R A, TSR A R

T RATEH A BRI R L B REE I
A5 AT , 202 i & IR LB X RUSRF B L i 2 ik H
AR ST R EE , T S A A B2 B » D R X SRR Tk
EHNENLEMEFROSS, URBREN SR, 2
SEN SRR E BMER RGN, MARTF &
ZAPETFHRFEMRED 3D Wkg e 51
HREHMESE,

2 X X #

(1] Bill B. Multi-touch systems that I have known and loved [OL].
http: //www. billbuxton. com/multitouchOverview. html, 2008-

12-20

(2] EM@BE, KRE, BEE S HBRRGLDENSHEMERR
U BB 5 B 224 , 2009, 21(10) :1507-1512

(3] RBH. HEYAEPROEFETEIM], LR Bl i, 2008

(4] ATEE. ERERGUTERRDI] STEEBRIT S BB
3] ,2005,17(4) : 723-728 '

[5] Torr P H S. A structure and motion toolkit in matlab[R]. Cam-
bridge: Microsoft Research, 2002

[6] Camera Calibration Toolbox for Matlab [OL]. http: //www. vi-
sion, caltech. edu/bouguetj/calib_doc/index. html, 2008-12-20

[7] Khurram S, Mubarak S. A Non-iterative Greedy Algorithm for
Multi-frame Point Correspondence [J]. IEEE Trans. Pattern A-
nalysis and Machine Intelligence,2005,27(1) :51-65

[8] Wu M, Shen C,Ryall K, et al. Gesture registration, relaxation,
and reuse for multi-point direct-touch surfaces C] // Proceedings
of The First IEEE International Workshop on Horizontal Intera
ctive Human-computer Systems, Adelaide, 2006 :183-190

[9] Morris M R,Huang A,Paepcke A, et al. Cooperative Gestures;
Multi-user Gestural Interactions for Collocated Groupware[ C] //
Proceedings of CHI 2006. ACM Press,2002:1201-1210

[10] Frank S, Klaus H, Johannes S, et al. Multi-touching 3 D Data:
Towards Direct Interaction in Stereoscopic Display Environ-
ments Coupled with Mobile Devices[ C] // Proceedings of PPD
2008: Workshop on Designing Multi-touch Interaction Tech-
niques for Coupled Public and Private Displays, as part of AVI
2008. Naples, Italy, May 2008 46-49

e 262 o



