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Ŝ '̀ ('#.13,'#%D.3$3(#.($. (OD1,(,3#(3m*E%+ %D.<



J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

中国图象图形学报版权所有

234-3567.! +389:87.;(7.! <67.=-67>-7! 9-7?3@87! A:87.B37

!

!"

"#!

"

$#

#$!%

%

"

&

98.C87D6D3(7(5E-FGE()3;H-)C(76IJ 7(;-)8E F6E8;(73CHI(K8;5-LLJ 4GC867E M)-ED8I37.

(!)"%

3$3(#.%#$.1$%,(#3.D(D.LT(+#$G4'D2#1 3#NG#.(,($D.

4#'CD'G,.%#-E(,L3D(+#'D-E3(4#'CD'G,.%#mU. ,11$<

($D.! O#,L3D'#4D'(+$N+#'D2#'L,4 ',($D3(+,. (+#4'#<

2$DE3LT'#4D'(#1 3(E1$#3

#!7<!B$

$. 3#NG#.($.N3E-<3DL$1

.D1EL#3mbL(+DEN+ (+# 1$'#%(%DG4,'$3D. DC(+#3#

'#4D'(#1 D2#'L,4 ',($D3$3.D(,44'D4'$,(#1E#(D(+#E3#

DC1$CC#'#.((#3($.N1,(,3#(3$. 1$CC#'#.(3(E1$#3! O#

-#L$#2#(+,(-T%D.3$1#'$.N(+#1$2#'3#%+,',%(#'$3($%DC

DE'(OD(#3($.N1,(,3#(3! (+#U"HSWc,LND'$(+G$3,-L#

(D,%+$#2#+$N+#'D'2#'T%DG4,',-L#,%%E',%T$. 3#N<

G#.($.N4ELGD.,'T.D1EL#3$. 4,'($%EL,'(+#3E-<3DL$1

.D1EL#31#4$%(#1 D. ,1$2#'3#3#(DCLE.NW>$G,N#3

(+,. (+##M$3($.N,LND'$(+G3,44L$#1 (D4ELGD.,'T.D1<

EL#3#NG#.(,($D.m

WDG4,'$.N(D(+##M$3($.NG#(+D13! (+#U"HSWc

G#(+D1 +,3,.EG-#'DCE.$nE#,12,.(,N#3O+#.

,44LT$.N(D3#NG#.(4ELGD.,'T.D1EL#3mS$'3(! $(

%D.3$1#'3-D(+ (+#2#33#L33('E%(E'#$.CD'G,($D. ,.1 (+#

%L,33#32 1$3('$-E($D. 1E'$.N3#NG#.(,($D.m*#%D.1! $(

$3,3#G$<,E(DG,($%3#NG#.(,($D. G#(+D1 (+,(%,. -#

E3#1 $. ,-E3T%L$.$%,L#.2$'D.G#.(%DGG#.1,-LTm

>+$'1! 1E#(D$(3#CC#%($2#.#33$. ,11'#33$.NCEVVT,.1

E.%#'(,$. 4'D-L#GDC$G,N#3! (+#U"HSWcG#(+D1 $3

4'#C#',-L#CD'3E-<3DL$1 .D1EL#3#NG#.(,($D. (+,(O,3

L#333(E1$#1 -T3%+DL,'3m

K#34$(#(+##.%DE',N$.N'#3EL(3! (+$3$3,4'#L$G$<

.,'T3(E1TO$(+ ,.EG-#'DCL$G$(,($D.3mS$'3(! -#%,E3#

G#1$%,L$G,N#3%D.(,$. LD(3DC$.CD'G,($D. ,-DE(CD%E3

,.1 ($33E#3! O#3($LL%DEL1 E3#GD'#,1#nE,(#$.CD'G,<

($D. $.2DL2$.N$. W>$G,N#3(D1#2#LD4 CEVVT%LE3(#'$.Nm

*#%D.1! (+DEN+ O#CD%E3D. 1#2#LD4$.N4',%($%,LE($L$(T

3#NG#.(,($D. CD'3E-<3DL$1 .D1EL#3D. ,WbK3T3(#G!

(+#+$N+ SX̀ $33($LL,4'D-L#GmSD'(+#3##M$3($.N

4'D-L#G3O#O$LL34#.1 GD'#($G#$. DE'CE'(+#''#<

3#,'%+m

G#E4+,0D-14+

bL(+DEN+ ,%%E',(#3#NG#.(,($D. DC4ELGD.,'T.D<

1EL#3+,33$N.$C$%,.(LT3%$#.($C$%G#'$($. G,.T%L$.$%,L

,44L$%,($D.3$.%LE1$.NLE.N%,.%#'1$,N.D3$3! G,.,N#<

G#.(DC',1$,($D. (+#',4T! ,.1 #2,LE,($D. DC('#,(G#.(

#CC$%,%T! G,.E,L3#NG#.(,($D. DCAK 4ELGD.,'T.D<

1EL#31#4$%(#1 D. GEL($4L#W>$G,N#3L$%#3$3,1$CC$%EL(

,.1 ($G#<%D.3EG$.N(,3&mb3,'#3EL(! 1#2#LD4$.N,E<

(DG,(#1 4ELGD.,'T.D1EL#3#NG#.(,($D. 3%+#G#3&D'

,LND'$(+G3' +,3-##. ,((',%($.N#M(#.3$2#'#3#,'%+ $.<

(#'#3($. G#1$%,L$G,N$.N,.1 -$DG#1$%,L#.N$.##'$.N

'#L,(#1 C$#L13$. (+#L,3(1#%,1#mK#34$(#N'#,('#3#,'%+

#CCD'(3! ,%%E',(#LT,.1 'D-E3(LT3#NG#.($.N4ELGD.,'T

.D1EL#3! $. 4,'($%EL,'(+#3E-<3DL$1 .D1EL#3! E3$.N

%DG4E(#'$V#1 3%+#G#3'#G,$.3,(#%+.$%,L%+,LL#.N#m

Z,3#1 D. (+#,.,LT3$3DC3E-<3DL$1 .D1EL#32 %+,',%(#'<

$3($%3! %DG-$.#1 O$(+ (+#I#33$,. G,('$M#$N#.2,LE#3!

,AK%D..#%(#1 %DG4D.#.(L,-#L$.N,.1 GD'4+DLDN$%,L

(#%+.$nE#3! O#4'D4D3#,.1 (#3((+#U"HSWc%LE3(#<

'$.NG#(+D1maE'#M4#'$G#.(,L'#3EL(33+DO(+,((+#

4'D4D3#1 G#(+D1 #.,-L#3(D,%+$#2#GD'#,%%E',(#'#<

3EL($. 3#NG#.($.N3E-<3DL$1 4ELGD.,'T.D1EL#3(+,.

(+#D(+#'4'#2$DE3LT'#4D'(#1 %LE3(#'$.NG#(+D13mSE'<

(+#'GD'#! $(%,. 4'D2$1#,%D.3EL(,($2#'#C#'#.%#CD'

GD'#,%%E',(#LT#M(',%($.N$G,N#C#,(E'#3,.1 D4($G,L

%L,33$C$%,($D. DC4ELGD.,'T.D1EL#3$. 1#2#LD4$.N%DG<

4E(#'<,$1#1 1#(#%($D. &WbK' 3%+#G#3m

MNOP

!'()(*(+,(-"

# ! $=H,V#'DD.$\bm[E.N%,.%#'3%'##.$.N#d$m\E'm ,̀1$DLm*E4<

4Lm! :77F! !F&B',B8<F!m

# : $=I#.3%+&#[W! J,.&#L#2$(VKS! c$'(%+#2,̀ ! #(,LmW>3%'##.<

$.NCD'LE.N%,.%#', C'#nE#.%T,.1 3$N.$C$%,.%#DC4,'(<3DL$1 ,.1

.D.3DL$1 .D1EL#3#d$mbd̀! :77:! !)8&F', !7FA<!7F)m

# A $=Z'DO. c*! RDL1$. dR! *E+ `K! #(,Lm[E.NG$%'D.D1EL#3,

,E(DG,(#1 G#(+D1 CD'1#(#%($D. ,((+$.<3#%($D. W><$.$($,L#M4#'$<

#.%##d$m̀ ,1$DLDNT! :77A! ::/&!', :F/<:/:m

# B $=HDdX! Z#(&#cmW+#3(W>, ,E(DG,(#1 .D1EL#1#(#%($D. ,.1 ,3<

3#33G#.(DC%+,.N#D2#'($G#<4'#L$G$.,'T#M4#'$#.%##d$m̀ ,1$D<

LDNT! :77!! :!8&!', :/)<:)Am

# F $=*LE$G#'U! *%+$L+,Gb! X'D&D4 c! #(,LmWDG4E(#',.,LT3$3DC

%DG4E(#1 (DGDN',4+T3%,.3DC(+#LE.N, ,3E'2#T#d$mU\\\

>',.3mD. c#1mUG,N$.N! :77/! :F&B',A8F<B7/m

# / $=S#''#(($R! SpL$M[! *#'',<>D3$DR!#(,Lm̂ D.<3DL$1 ,.1 4,'(<3DL<

$1 4ELGD.,'T.D1EL#3D. W>3%,..$.N#d$m̀ #2mc,Lm̀ #34$'m!

:77)! :B&!7',!:/F<!:)/m

# ) $= ,̂&,(,c! *,#&$I! >,&,(,U! #(,LmSD%,LN'DE.1<NL,33D4,%$(T

1#(#%(#1 -TLDO<1D3#+#L$%,LW>#d$mW+#3(! :77:! !:! &F',

!B/B<!B/)m

# 8 $=HD3($3"! #̀#2#3b! J,.&#L#2$(VK! #(,Lm>+'##<1$G#.3$D.,L

3#NG#.(,($D. ,.1 N'DO(+<',(##3($G,($D. DC3G,LL4ELGD.,'T.D1<



J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

中国图象图形学报版权所有

'()*!"!+(*"!,-./#$!%

(!*!%

EL#3$. +#L$%,LW>$G,N#3#d$mU\\\>',.3mD. c#1mUG,N$.N!

:77A! :: &!7', !:F;<!:)Bm

# ; $=K#IDD4 Z! R$#(#G,I! 2,. R$..#&#. Z! #(,Lmb%DG4,'$3D.

DC3$M3DC(O,'#4,%&,N#3CD'#2,LE,($D. DC3DL$1 LE.N.D1EL#3E3$.N

3#G$<,E(DG,(#1 2DLEG#('T, O+,($3(+#G$.$GEG$.%'#,3#$. 3$V#

(D1#(#%(N'DO(+ $. '#4#,(#1 W>#M,G$.,($D.3#d$m\E'D4#,. ,̀<

1$DLDNT! :77;!!;, 877<878m

#!7$=f+,.N[! f+,.N>>! D̂2,& W[! #(,Lmb%DG4E(#'<-,3#1 G#(+<

D1 DC3#NG#.($.NN'DE.1 NL,33.D1EL#3$. 4ELGD.,'TW>$G,N#3,

%DG4,'$3D. (D#M4#'(',1$DLDN$3(32 $.(#'4'#(,($D.3#W$99X'D%##1<

$.N3DC*XU\m*,. K$#ND! Wb, *XU\! :77F! F)B), !!A<!:!m

#!!$=f+DE dI! W+,.N* c! c#(,M,3K !̂ #(,LmbE(DG,($%1#(#%($D.

,.1 3#NG#.(,($D. DCN'DE.1 NL,33D4,%$(T.D1EL#3#W$99X'D%##1<

$.N3DCcUWWbZ#'L$., *4'$.N#'! :77/&B!;7',)8B<);!m

#!:$=JDDJ! *+$GI! [##* Y! #(,Lm*#NG#.(,($D. DCN'DE.1 NL,33

D4,%$($#3-T,3TGG#('$%GEL($<4+,3#1#CD'G,-L#GD1#L#W$99X'D<

%##1$.N3DC*XU\*,. K$#ND! Wb, *XU\!:77/!/!BB, !)7;<!)!)m

#!A$=Z'DO1#'" bm>+#3#NG#.(,($D. DC.D.3DL$1 4ELGD.,'T.D1EL#3

$. W>$G,N#3#K$mWD'.#LL, S,%EL(TDC(+#R',1E,(#*%+DDLDC

WD'.#LLY.$2#'3$(T! :77)m

#!B$=>,DJ! [E [! K#O,. c! #(,LmcEL($<L#2#LN'DE.1 NL,33.D1EL#

1#(#%($D. ,.1 3#NG#.(,($D. $. W>LE.N$G,N#3#W$99X'D%##1$.N3

DCcUWWbU:77;mZ#'L$., *4'$.N#'! :77;,)!F<):Am

#!F$=",.Nk! *D.N! \! d$. !̀ #(,Lm*#NG#.(,($D. DCLE.N.D1EL#3$.

%DG4E(#1 (DGDN',4+T$G,N#3E3$.N1T.,G$%4'DN',GG$.N,.1

GEL($1$'#%($D. CE3$D. (#%+.$nE#3# d$m b%,1#G$% ,̀1$DLDNT!

:77;! !/&/', /)8</88m

#!/$=HE-D(,>! d#'#-&DbH! K#O,. c! #(,Lm*#NG#.(,($D. DC4EL<

GD.,'T.D1EL#3DC2,'$DE31#.3$($#3O$(+ GD'4+DLDN$%,L,44'D,<

%+#3,.1 %D.2#M$(TGD1#L3#d$mc#1$%,LUG,N#b.,LT3$3! :7!!!

!F&!', !AA<!FBm

#!)$=K#+G#3+&$d! bG$. I! ],L1$2$#3Dc! #(,Lm*#NG#.(,($D. DC

4ELGD.,'T.D1EL#3$. (+D',%$%W>*%,.3, ,'#N$D. N'DO$.N,4<

4'D,%+ #d$mU\\\>',.3,%($D.3D. c#1$%,LUG,N$.N! :778!

:)&B', B/)<B87m

#!8$=d,$. bH! cE'(Tc !̂ SLT.. XdmK,(,%LE3(#'$.N, ,'#2$#O

#d$mbWc, WDG4E($.N*E'2#T3!!;;;! A!&A', :/B<A:Am

#!;$=f+,.N*! KD.Nd"! *+#[Im>+#G#(+D1DLDNTDC#2,LE,($.N

3#NG#.(,($D. ,LND'$(+G3D. G#1$%,L$G,N##d$mdDE'.,LDCUG,N#

,.1 R',4+$%3! :77;! !B&;', !8)F<!887m

#:7$=[$#Ob! J,. Imb. ,1,4($2#34,($,LCEVVT%LE3(#'$.N,LND'$(+GCD'

A<Kc̀ $G,N#3#NG#.(,($D.#d$mU\\\>',.3mD. c#1mUG,Nm!

:77A!::&;', !7/A<!7)Fm

#:!$=W+#. * W! f+,.NKkm D̀-E3($G,N#3#NG#.(,($D. E3$.NSWc

O$(+ 34,($,L%D.3(',$.(3-,3#1 D. .#O&#'.#L<$.1E%#1 1$3(,.%#

G#,3E'##d$mU\\\>',.3mD. *T3(mc,. WT-#'.#(m! :77B!

AB&B',!;7)<!;!/m

#::$=Z#V1#& dWmX,((#'. #̀%DN.$($D. O$(+ SEVVTa-P#%($2#SE.%($D.

bLND'$(+G3#c$m̂ #OJD'&, *4'$.N#'! !;8!m

#:A$=f+,.NKk! W+#. * Wmb.D2#L&#'.#L$V#1 CEVVTW<G#,.3,LND<

'$(+GO$(+ ,44L$%,($D. $. G#1$%,L$G,N#3#NG#.(,($D.#d$mb'($C$<

%$,LU.(#LL$N#.%#$. c#1$%$.#! :77B! A:&!',A)<F7m

#:B$=lE#Rd! ",.NJ! f+,DI>! #(,LmUG4'D2#1 CEVVT&#'.#L%LE3<

(#'$.N,LND'$(+G#d$mW+$.mdmc#1mUG,N$.N>#%+.DLm! :77F!

:!&!7',!/7;<!/!!m

#:F$=S',.N$bS! $̂#33#. "d! ]$.%&#. H[! #(,LmcEL($3%,L#2#33#L

#.+,.%#G#.(C$L(#'$.N#W$99cUWWbU!B;/mZ#'L$.! R#'G,.,

*4'$.N#'Z#'L$. I#$1#L-#'N! !;;8,!A7<!A)m

#:/$= ,̀3+$.1',c! ]$#'N#2#'cb! $̂#33#. " dm]#33#L#.+,.%$.N

1$CCE3$D., ,3%,L#34,%#'#4'#3#.(,($D. DC2#33#L3('E%(E'#3#d$m

c#1$%,LUG,N#b.,LT3$3! :77/! !7&/',8!F<8:Fm

#:)$=l$,.N* d! [$Z! >$,. [S! #(,Lm*E34#%(#1 LE.N.D1EL#3#N<

G#.(,($D. G#(+D1 DC#1N#<4'#3#'2$.N3GDD(+$.N,.1 $G4'D2#1

SWc # d$mWDG4E(#'\.N$.##'$.N,.1 b44L$%,($D.3! :7!7!

B/&A:', :7:<:7Bm

#:8$= #̀#2#3bX! Z$,.%,'1$bc! b4,.,3D2$%+ >]! #(,Lm>+#[E.N

UG,N#K,(,-,3#WD.3D'($EG &[UKW', ,%DG4,'$3D. DC1$CC#'#.(

3$V#G#('$%3CD'4ELGD.,'T.D1EL#G#,3E'#G#.(3#d$mb%,1m̀ ,<

1$DLm! :77)! !B&!:', !B)F<!B8Fm

#:;$=d$f! l$,J! *E. k! #(,LmSEVVT[D%,LR,E33$,. c$M(E'#cD1#L

CD'-',$. c̀ $G,N#3#NG#.(,($D. #d$mU\\\>',.3,%($D.3D. U.<

CD'G,($D. >#%+.DLDNT$. Z$Dc#1$%$.#! :7!:! !/&A', AA;<AB)m


	fm.pdf
	目录.pdf
	20130817.pdf



