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¸

!

�;�×p��~��!yØ�

* ,

è�{$

-

�Õ��{$]¬�*t�­&^yº»Èì:À

!

ù(

F

Ó�

!0

]­&^

3

!

ª

3

$

Èì÷À

* ,

è�

{$

-

ï{.2j

"

Qk{$][�­&^y·Ðº

»

!

®º»j

/

O

!

Ò¢

O

Fn·Ðº»yX¶�z�

¸

!

·Ðº»#¶yj

!!

Ò¢r·Ðº»%Qè|

!

Fn

/

!

]

/

O

#O

/

!$

y»^�é{$�,èÀ

!

Ú

/

!

/

O

-!

/!#O

/

! #D$

Z&

!

!

/#

!

/ l!$

jè�{$ï{º^

*

j~&;

�VOÜË�;­

!

£¸�Ìt�k���;�

*

(

F#,

è�{$

-

W71CF#,@0M71)()99,05-2-

4É

3

!

)3

$

j¬�­&^

!0

j0ùy-¨�Ê

(9{$

!

Þ(

F

¿1

!0

]

3

$

:À

!

¦Æwxyº»

j

/

!

!

f]

3

!

?:À

!

¦Æwxyº»j

/

$

!/

!

]

/

$

ì÷À

*

j~ÜË��

0

����è�

!

¿µ�{$

0

¨\�Ì¬�üýt�k�

#

Ï

0

]t�­&^:

ÀÑ

$

��¨F;­

!

#2Fn

0

]

3

!

)3

$

y:Àp

>¨�ý^

!

�;�y�¸��Aýxª

!

V"#ã

y/¨�Ê(9VO

*

ý;QkùZ

#A$(#"$

Ó�

*

//

O

\

!

$

0c3

O

$

$

$

!#O\!!+!B #A$

R

O

<

//

O

#

B

O<!

//

O

#E$

-

,

<

#

B

O<!

R

O

-

,O

#"$

Z&

!B

�]{$

0

#÷Ày­\m

!O

�

B

­&¥

º»�¶"X�¸2y!

O

­

!3

O

j]

/

O

:�ãy

­&^

!R

O

jµ�Åyý^

!-

,O

j¨\Fn

3

O

;�

V"y/¨�Ê{$

!

#ãy/¨�Ê{$

-

,

j

Z

#"$

Ó�yX;�/¨�Ê�¸yAýª

*

;8

µ¶j·

j~ÅÆëBy<=y�·�

!

�0ùy-¨

�Ê(9��

&

�gX

*

&-¨�Ê(9¨;àï

�X¶j

& s&

y(9VO

!

2:ãy/¨�Ê(9

VOX¶j

? s?!

j~í](9VOxy:Þ�

!

�-¨�Ê(9VO�Ì

!

�;N9 

!

2:ãy

/¨�Ê(9VO;N

&

�9 

*

Þ©7?�ê>

ª«Ü¹´

!

�©¡¤y

4̂[

(9

!

Nsõ;

f]:

(9

!

Ö

f

¨pC��É¨�Ê;�

!

�

]):

¨p

�ÌÏ^gX

*



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

FA###

&'()(*+,

#

RRR;8X71;8+

!

!"

"

�(

D

Ó�y-¨�Ê(9��~É¨�Ê;

�

!

¢�»~

[78)M78

Ï^

)f,+1

<=

%!%&

)`(.PN)P9

%"&

<=

)=:

52Å<=

%!A&

!Y,)M286729

<=

%!E&

!

2

F

�<=y�¸¿Ö%�

%!"&

&}"

*

!&$%<

=¨\�Ì

&

�<Z���»

"!$

�{$z��¨

­

!

j÷�9P{$��k�+«

!

J2Ì©;�

!

è

!

&Ì

,

I¨­

-

è�

'$$

�{$�Ì

b

°^��

¨­

!

¢ÖLM(9;�yÑà

!

j÷¥·Ðº»#

¶|}#À­&^�ãyk���;�

!

è

!

&Ì

,

¨­I;N

-

è�

'&$

�{$��¨­

!

¢�Ì

$C&

Ã��y

,

è�{$

-

Û§<Z��tk�;�

!

l

;�Aýª^Ùj#ãy�¸

!

è

!

&Ì

,

¨­;

N

-

è�

*

�Ì

f,+1

%!%&

y²³(9Ì©k�²³

!

rl�l

D% %%%

�{$

!

&{$¨;

D!

­

!

�

,

è

�{$

-

yÛ§&

B

,

&*

�Ì

eG>

k=�-¨�

Ê(9VO��¨F

!

#X��úû

P \A*

(

A

j

$%<=y;��¸(

!

è

!

j$%<=]�»<

=y;��¸�_Õ¢

*

Þè

!

¿1

!

[~

M)PP2*.-T

(9

!

$%<=y

&

�<Z&Üû��È»!,

D

�<=��Ü/y

>̀<̂

ª

``/G!

¢=

,

¨­I;

N

-

<Zy;��¸Y©

,

I¨­

-

<Zy�¸

!,

¨

­;N

-

<Zy�¸?Y©

,

¨­I;N

-

<Zy�

¸

!

£èø�{$��¨­²³ª­\:Ày

,

è

�{$

-

Û§<Z�ð©ë/(9y;�Bp

*

M)PP2*.-T

(9��"#yìí�­

!

ù(

A#8$

Ó�

!

£5�E©

=:

yÉ¨�Ê;�yYZ

!

f�&$

%<=;�y

M)PP2*.-T

(9]E©

=:

<=y;�

�¸yÂÃ��»�

!

ù(

E

Ó�

!

E©

=:

<=y

;��¸ÖéêëìC���Ëy;��¸

!

f�Ö

íîªï(CBº~ÂÃ×"#yzIJmn·¸

*

(

D#

-¨�Ê(9

W71CD#K̂ 70,129

]

98

9Uî¬ï$yz¾ðj·

@+5,"98!"0L,*0&'0LB"(T("0&,L*$&)("-&)0*(L-*$&)5+0"3&)("0$3L+,"((&(

(9

17*- 5,**(P M)PP2*.-T .-(R2* 6,P *,88((+ 5-,+P9

"°

[78)M78

``/G %CE?? %C""$ %C"$% %CE"" %C"$" %CE$D %C"A" %C"!D

>̀<̂ d3[ &$CA?? $"C%?" $FC%D& $ECFDD $?C!?F $"C&?$ &!C%"? $"CE!!

f,+1

%!%&

``/G %C"!& %C""E %C"!F %C"%" %C"&? %CEFE %C""$ %C"$E

>̀<̂ d3[ &$C?E% $"CE"A $FCE"$ $EC?$E $?C?&F $"CA$$ &!CA"D $?C$FF

`(.PN)P9

%"&

``/G %CEE% %C"EF %C"DA %CE"& %C"&% %CA"? %C"A$ %C"%?

>̀<̂ d3[ &!C"!? $EC??F $FCE&" $EC&%" $?CD%! $EC"$F &!C!"" $"CA$D

=:

%!A&

``/G %CE"" %C"?% %C?%% %C"!D %C"F" %CE%E %C""% %C"&&

>̀<̂ d3[ &!C$F& $EC"F" $ACDAD $ECD!% $?C!?? $ECDF$ &!C&F$ $"CED%

Y,)M286729

%!E&

``/G %C"!! %C""? %C"&& %C"!A %C"&" %CEDD %C""! %C"&$

>̀<̂ d3[ &$C??D $?C!F& $DC$!" $"C&%% $?C?$F $"C"%F &!C?AA $?CFE?

I¨­

``/G %C"!? %C?%! %C"D" %C"$" %C"D& %CEDA %C"?D %C"FF

>̀<̂ d3[ &&C$DF $?C$D? $DCD&D $"CFFF &%C!?E $"C"D$ &$C$AD $?CA"E

¨­I;N

``/G %C"$% %C?%F %C"E! %C"$" %C"DA %CEDE %C"?E %C"FE

>̀<̂ d3[ &&C&&? $?C&?! $DC"!$ $"CFD& &%C&?A $"C"EE &$C&E! $?C"%A

¨­;N

``/G %C"$% %C?%F %C"E& %C"$? %C"DA %CED" %C"?" %C"F"

>̀<̂ d3[ &&C&FA $?CFFF $DC?%" $"CF"E &%CF!D $"C?!? &$CF&% $?C"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

!

!

# 0¥¥

!

¹

"

E©�ry(9É¨�Ê;�

FE###

(

A#

$%<=yáÅ�¸(

W71CA# 2̂9)-P9(.P625*(5(923



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

F"###

&'()(*+,

#

RRR;8X71;8+

!

!"

"

(

E#M)PP2*.-T

(yÂÃ

W71CE#Y2P,7-9.(*M)PP2*.-T

D8

j

8

.

ëB��E©(9�ryÉ¨�Ê;�k=

*

+<=µ-¨�Ê(9{$T¨ª(9�rÙj{

$���

b

°^¨­

!

¢�X­{$�¨\²³k

V-¨�Ê]/¨�Ê(9k��

!

ðÌk��(

9�r��;­¢�:-¨�Ê(9yÏ^�¸

kV/¨�Ê(9

*

áÅ�¸èø

!

$%<=�

�ÜËy;�·¸

!

¢=²³{$¨­ª:À­

\Ó;�y�¸yAýª�ð©ë/(9;�

Bp

*

lm'(

#!"'"(")-"0$

% ! &#K7L! e*86,*3#G =C<2R2312B37*28P23 7+P2*5(-,P7(+ %'&C

/HHH=*,+9!(+ /0,12>*(8299! $%%!! !%#!%$"!D$!B!D$EC

% $ &#J6,+1K! O) LC@+ 2312B1)7323 70,127+P2*5(-,P7(+ ,-1(*7P60

Q7,37*28P7(+,-.7-P2*7+1,+3 3,P,.)97(+ %'&C/HHH=*,+9C(+

/0,12>*(8299! $%%A!!D#"$" $$$AB$$&"C

% & &#J6,+1L! O) LC/0,127+P2*5(-,P7(+ MT,3,5P7Q2$Y,)P(*21*2B

997Q20(32-7+1,+3 9(.PB328797(+ 29P70,P7(+%'&C/HHH=*,+9C(+

/0,12>*(8299! $%%"!!E#A$" ""EB"?AC

% F &#/*,+7G! >2-21̀ CG(P7(+ ,+,-T979.(*70,122+6,+8202+P" *29(B

-)P7(+! (88-)97(+ ,+3 P*,+95,*2+8T%'&C'()*+,-(.:79),-N(0B

0)+78,P7(+ ,+3 /0,12! !??&!F#F$"&$FB&&DC

% D &#Y,7̀ ! U,+ G! O) f! 2P,-C[7-,P2*,-M,8gB5*(X28P7(+ .(*97+1-2

70,129)52**29(-)P7(+ %N&dd>*(8C(./+PCN(+.C(+ G)-P70237,

,+3 H_5(C[27X7+1!N67+," [27X7+1/+P2*+,P7(+,-N(+Q2+P7(+ N2+B

P2*! $%%E"!%&?B!%F$C

% A &#Y(+1O! J6,+1K! `674! 2P,-C<(+-(8,-M,8gB5*(X28P7(+ .(*

,3,5P7Q270,122+-,*1202+P%N&dd>*(8C(./+PCN(+.C/0,12>*(8299C

N,7*(!H1T5P" /HHH`71+,->*(82997+1̀ (872PT!$%%?" &F?B&D$C

% E &#W,*97) `! (̂M7+9(+ GY! H-,3 G! 2P,-CW,9P,+3 *(M)9P0)-P7B

.*,029)52*B*29(-)P7(+ % '& C/HHH =*,+9C(+ /0,12>*(8299!

$%%A! !D#!$" !F!B!D?C

% " &#Y,7̀ ! U,+ G! L) O! 2P,-C`(.PN)P9" ,9(.P231290((P6+299

5*7(*.(*8(-(*70,129)52*B*29(-)P7(+%'&C/HHH=*,+9C(+ /0,12

>*(8299! $%%?!!"#D$" ?A?B?"!C

% ? &#`)+ '! `)+ '! L) J! 2P,-C/0,129)52*B*29(-)P7(+ )97+11*,372+P

5*(.7-25*7(*%N&dd>*(8C(./HHHN(05)P2*:797(+ ,+3 >,PP2*+

2̂8(1+7P7(+C@+86(*,12!]̀@" /HHHN(05)P2*̀(872PT! $%%""!B"C

%!%&#f,+1'! O*716P'! G,f! 2P,-C/0,129)52*B*29(-)P7(+ ,995,*92

*25*292+P,P7(+ (.*,R70,125,P8629%'&C/HHHN(05)P2*:797(+

,+3 >,PP2*+ 2̂8(1+7P7(+! $%%"! !"!B"C

%!!&#Y,Q794! G,--,P̀ ! @Q2--,+23,GC@3,5P7Q21*223T,55*(_70,B

P7(+%'&CN(+9P*C@55*(_! !??E! !&#!$"DEB?"C

%!$&#G,--,P̀ ! J6,+1JCG,P867+15)*9)7P9R7P6 P702B.*2S)2+8T378B

P7(+,*729%'&C/HHH=*,+9(+ `71+,->*(8299! !??&!F!"&&?EB&F!DC

%!&&#>,P7fN! 2̂V,77.,*̂ ! b*796+,5*,9,3 >`Ce*P6(1(+,-0,P867+1

5)*9)7P" *28)*97Q2.)+8P7(+ ,55*(_70,P7(+ R7P6 ,55-78,P7(+9P(

R,Q2-2P328(05(97P7(+ %N& dd>*(8C(.P62$EP6 @97-(0,*N(+B

.2*2+82(+ `71+,-9! `T9P209,+3 N(05)P2*9C>,87.784*(Q2!]̀@"

/+9P7P)P2(.H-28P*78,-,+3 H-28P*(+789H+17+22*9! !??&"F%BFFC

%!F&#N62+ `! Y(+(6(Y! `,)+32*9GC@P(078328(05(97P7(+ MTM,979

5)*9)7P9%'&C`/@G'()*+,-(+ `872+P7.78N(05)P7+1! !???!$%"

&&BA!C

%!D&#[*,3-2TH=! =*2Q(*U! K,7+ '! 2P,-CK2,9P,+1-2*21*2997(+%'&;

/+9P7P)P2(.G,P620,P78,-̀P,P79P789! $%%F" $#&$$"F%EBFD!C

%!A&#G,*S)7+,@! e962*̀ 'C/0,129)52*B*29(-)P7(+ MT=:B*21)-,*7V,B

P7(+ ,+3 [*210,+ 7P2*,P7(+%'&C'C̀87CN(05)PC$%%"!&E"&AEB&"$C

%!E&#Y,)M286729/! Y2.*7292G! Y2G(-NC@+ 7P2*,P7Q2P6*296(-37+1

,-1(*7P60.(*-7+2,*7+Q2*925*(M-209R7P6 ,95,*97PT8(+9P*,7+P

%'&;N(00)+C>)*2@55-! $%%F!DE"!F!&B!FDEC

%!"&#Y(+1O! J6,+1K! `674! 2P,-CH_52*702+P,-*29)-P9(.P62

0,+)98*75P" 70,1232M-)**7+1,+3 9)52*B*29(-)P7(+ MT,3,5P7Q2

95,*923(0,7+ 92-28P7(+ ,+3 ,3,5P7Q2*21)-,*7V,P7(+ %H[deK&C

#$%!!B%"B%"$ %$%!$B%DB!&&C6PP5"ddRRRFC8(05C5(-T)C23)C

6gd 89-V6,+1d@̀Ỳ j@̂ 21C6P0C
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