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Ô3-*8"-VC*<3> 5:*;3>39":O"<585"+ @5\3+;" ?3+;B5*"=,5" E=3+ H=3+;G5*" H=3+ Q,S,*+!&T#

!!!!!!!!!!!!!!

)*&+,A%-,$35&%-1%+ &%-;"*/#5,$B131"%

M3>5*+ 7#"6*5>3> "+#5+3:,#85V5+<8*+93#3*-+5+;45<,*#8-*9F5+; R*+;_3S5*+" ?=*+;2"+;" Q5+ _"+;" ?=*+;?=5-,5!Y1#

!!!!

LGO-3<<5"+ "7<O395*#>5-3985"+*#-3#*85"+ C*<3> "+ X,*>8-33=5<8";-*: ?=*+;J3"R*+;B5*"S53")5+ Q,3!%0%#

!!!!!!!!!

;"*/#5,$.$&/0123

\*<8+3*-V-3;,#*-83G8,-3<.+8=3<5<C*<3> "+ 8=39"+93O8"79"V34"#,85"+ R*+;B5*+;=*5" D*")5+;̀=3!%0]#

!!!!!!!!!!

U+83;-*#*#;"-58=:7"-;3+3-*85+;*+85V*#5*<3> <8-*5;=8#5+39"+8-"##3> C.;-*.583-*85"+

(5, @5*+X5*+;" ?=*+;H=3+;+*+" ?="+;@5+;!%%[#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

.,"1%("$*&5123

LG8-*985+;8-*77595+7"-:*85"+ 7-"::*<<543:59-"VC#";:3<<*;3< ?=*+;N3+;9*5" @, \3+;" E=3+ )53!%/1#

!!!!!!!!!!!



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

!

!"

"

#

!

!

#

$%!&

$

!

%

&'()(*+,

'()*+,-(./0,12,+3 4*,56789

:(-;!"! <(;!

',+;! $%!&

!"#$%&

" >$%"##

'()*+

" @##

',-&

" !%%AB"?A!#$%!&$%!B%!$&B%E

.'/012

"

úJo

!

ËC

!

0:

C

�dDE�±óª«yël

%'&C

&'()(*+,

!$%!&!!"#!$"!$&B!$?;

3456

"$%!$B%$B%A'

7856

"$%!$B%EB&%

9:;<

"

'@/WvOP÷'QR

#"A&$

EFGH

#$%!$@@!$@$!!$'

'@IJD+EFGH

#F%"E!!"F! F!!%!!F?$*

=>?@AB

"

úJo

#!?"D(#$!

S

!

&'D+q�§D+]Ò�OPÓ�(+]�§ª«`abcdeOPf

!

ghOP<ijt�

¬´xª«£`

)

ñòmn<§]mnFG

* HB0,7-" V6,+168I-*279C,8C8+

è,?@

"

ËC

!HB0,7-" -).I-*279C,8C8+

¡¢£¤�¥èU¦[qr

7��

!

K�

!

D�

&'D+q�§D+]Ò�OPÓÒ�]ÐÑª«`a'@;ZáÅª

!

lõ

#!%%!%!

M

#

N

"

�dDl«&¿_E�Xpr?ÏÑ«�y±óª«

!

ù±óßÁ

)

±óÈ£

)

±ó<î¹

!

ël£¤±ó

ª«_Êj~ayñéZ~´Iª5t"�p±óª«Cºë^�·��

*

J�

!

�dDl«r?yYô�

)

r

s�¶Í�­ÅT¨

!

�V�cp�dDl«&âã���ëlªH\±óª«;j<�

*

ëB����dDl

«&âãëlª«:±óª«yWv<=

!

MN��p"y�dDl«��¨ÜF�ª�¬��

!

J2�ÌE©

I/¬HyYô

N

\­<=�r?�º±óßày�dDl«épÅ�¸��¨�

!

klX�ºAª>#/y±

óßàr?

!

#2V"X�ºy±óJó>B"

*

E©0*�dDªlõ�¬yáÅ×pÅÆ~$%Wv<=y

�·�

*

OPQ

"

�dD

'

±óª«

'

¨Ü

'

Yô\­

'

Jó>

'

Aª>

IG*(+-*$)/ *(+''$-$)'&(.+*$&)'(&..+00$#".$-(&T5,&/ ."00+/"0

J6,+1U2+18,7! K) W2+1! N62+ '72

!)0)(D(4P0T$&9(3$J*"(30+/ '+2,*$+>(+)0%@+&$*>0),$+ 343)(>! @+3),)J)($&:($-*0B#,"!",(+"(30+/ F0)J*0%9(3$J*"(39(3(0*"#!

6#,+(3(W"0/(>4$&!",(+"(3! ;(,O,+-#!%%!%!! 6#,+0

450*(+-*" G78*(BM-(10299,129)9),--T8(+P,7+ ,1*2,P32,-(.P*,..787+.(*0,P7(+ 9)86 ,9P*,..788(+37P7(+9! P*,..782Q2+P9

,+3 P*,..788(+P*(-9! R6786 8,+ M2)9223 ,9,8(05-202+PP(8(+Q2+P7(+,-P*,..787+.(*0,P7(+ 8(--28P7(+ P286+(-(1729-7g2

.7_23 92+9(*9,+3 .-(,P7+18,*9CU(R2Q2*! 3)2P(,0M71)()9+,**,P7+1! )+82*P,7+PT! ,+3 P62)+9P*)8P)*23 86,*,8P2*79P789(.

078*(BM-(10299,129! 2_P*,8P7+1P*,..787+.(*0,P7(+ .*(0078*(BM-(10299,12979*,P62*37..78)-PC/+ P6795,52*! R25*(5(92

,+ ,55*(,86 .(*2_P*,8P7+1P*,..787+.(*0,P7(+ .*(0,-,*12,0()+P(.078*(BM-(10299,129CW7*9P! R2M)7-3 ,P*,..787+.(*0,B

P7(+ P,M-2MT920,+P78,--T2_P*,8P7+1P*,..78*2-,P23 R(*39.*(0078*(BM-(10299,129,+3 0,P867+12,86 R(*3 (+P(P628(**2B

95(+37+1*(,3 92102+P(.P62*(,3 +2PR(*g9C=62+! ,88(*37+1P(P62P*,..787+.(*0,P7(+ P,M-2! R22Q,-),P2P62671629P8(+.7B

32+82-2Q2-(.P*,..788(+37P7(+ .(*2,86 *(,3 92102+PMT)97+1,+2)*,-+2PR(*g M,923 W)VVTBNBG2,+9#WNG$ 8-)9P2*7+1

02P6(3! P((MP,7+ P620(9P8(+.732+P*(,3 8(+37P7(+9CH_52*702+P9(+ [27X7+1*(,3 +2PR(*g9R7P6 ,-,*12+)0M2*(.̀7+,07B

8*(BM-(10299,129Q2*7.TP622..28P7Q2+299(.P625*292+P23 ,55*(,86C

6"1 %&(30" 078*(BM-(1' P*,..787+.(*0,P7(+' R(*3 92102+P,P7(+' .)VVT8-)9P2*7+1' 8-2,*321*22' 321*22(.8(+.732+82

78

/

8

R

±óª«�p]Û§�B�ª«�LyzäW

v

!

?�^_±ó`ay;hÛ;P¨

*

±óª«

�À«�±óq

)

«��Á

)

±óíî

)

±ó<î

)

±

óÈ£

)

±óÌä]�6ÐÑª«¹

*

âã

)

¶Ñ

)

���kláÑôÅy±óª«

!

_ÊKF±óû



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+

!

!"

"

L

)

ë/±óo0·Ê

!

íú±óT9

!

Ø�ÐÑB

p

!

<�%¸B�

*

H�±óª«�pª÷nWv

÷'ìâ

!

±óª«�L*Zt{

!

jë/ÏÑB�

·Ê¶ÏÑ<§B"ë^~ìX¢Ô

*

H��;Áy±óª«�pWv�Àñé~´

IWv

#

´ã3ù

)

müÓÏª�1_L

$!

TM

4>̀

ªI3óªÉ¥y5t"Wv

)

mtóªãµ

ª@¨�Wv¹

%!BF&

*

£¤WvÎJV"~ÜÝã

Ì

!

f<µ�·e³S÷�±óÈ£ª«

)

èÑ±ó

<îª«

)

0|±óíîª«

)

Õ�vTé�Zyá

Ñ±óª«¶!,<µó×~´I_Ly±óÐÑ

:zª«

!

��ÖìXyãÌOí

%D&

*

À�$Í9y�dD

#078*(BM-(1$

Wvj±ó

ª«�pë^~0y��

*

�dDÙj��0�y

ª«¨N

)

~}µ¶kl"Í

!

��Ü0ã>â

)

�

]7mt

)

Ì¬¨nÜÝyTZ

*

�dD"Í

#

ù

=R7PP2*)

0*�d

)

OP�d¹

$

yBº

!

5ÖØô7

Æ~èª«y1À

!

�ÂÃ;jû�XpÌ¬y9

0y7â±q<Z¶ª«¨N<Z

%A&

*

Þ©�d

Dl«Xt]ÏÑf�+¶:z

!

�ÏÑf�ßà

yáÑEy

!

ø®

!

�dDl«&E�sÄÿy±ó

ª«

!

Q�X�±óª«­�

!

��ì/yÑ·�

!

�=rs�dDÌ¬my|}

!

¾IjóX¸y

)

z

R÷n¨NyáÑ±óª«&@~!|t

!

�V²

ÑxëklXpáÑ±óª«

!

x!�!,WvC

º<µ�pyáÑ±óª«;j¿_

*

¿µ58

!

�dD&¿_;jkláÑ±óª«y0�WvC

º

!

¢]!,�p<Z*;�·t�

*

J�

!

�dDl«yr?��ì�yYô�ª

Í�­ÅT¨

!

=t�z~�dDÌ¬l«Ór?

ëÞwx¿_�Örsüý��

!

��dDl«&

ël±óª«�iFG&%¨Ü

)

l«H\

)

Ñ·�

»Å

)

l««:¹��

!

o_�·klÏÑ«��º

yáÑ±óßà

*

Õ�C?��

!

|ø�dDl«

&%¨Ü

)

l«E�±óª«y*ZÅªépÅr

?

)

tl«yYô\­¹zäÐÃ'u

!

ëB��d

Dl«&ëlª«:±óª«yWv<=

*

98

¡¢£�¦!'$Q

IJå¿¨Ü��dDl«ëlª«yzäÐ

Ã

*

H�gqyIJå¿¨Ü<=�E©ÜÇy¨

Ü<=

#

#X��

)

ÂÜ}¸<=

)

ëiÓr<=

¹

%E&

$

]E©aQY�y¨Ü<=

#

E©Aý�í

ßàsõl

)

dÐÑDÒY�

#UGG$

¹¨Ü<

=

%"&

$*

$%MN�&%�dDl«���×�

!

§í�]±óª«:zy�dDl«Ì©±óª«

yël×p

*

Þ©�dDl«²¶

!

#tzÉ×

!F%

�xk

!

=$%��dD&ëly±óª«b

c���

!

�Ö�Öy§FÕê

!

ø®

!

Ö¨�Xp

áÑ�Áª«yåvÇÓ­�y�9ÜÇ

)

<i

ÜÇ

)

È£ÜÇµ¶ %é@ÜÇyENwC

!

�

Ì�#ëBy±óª«|¹¨Ük=

%?B!%&

áº�

dDl«y&%¨Ü×p

*

+k=�¨ôõ~±

óª«IJå¿r?ÜÇ®}}>TZ

!

�Ì%Ü

Ç�BôÅyt¹|�&%¨Ük=

!

ë/~¨Ü

·Ê

*

<8

¡¢£�¦fH

<:98

Y§

A

¨%w#

�dDl«t�©%¸

!

Îî©X�(£

!

�d

Dl«r?�ÖìXyYô�

!

¢=z~Ì¬÷`

�dDl«¿_�Örs

*

ø®

!

wh��dDl

«��Yô\­

!

�z~Ì¬÷`y�dDl«&

ëlB¿ª>#/y±óª«

*

\­y$B��~­wxyr\#¶

!

­\w

xyr\#X

*

Yô

N

\­

#WNG$

Þ

Y)++

©

!?E&

$ëB

!

ðÌé%>¾�é� %©v�­\p>

!

T\Ë:Û§Yôp:\­��

%!!&

*

$%�Ì

WNG

\­k=áº�dDl«yYô\­×p

*

4é�dDl«pj

1\0-

!

!-

$

!+!-

+

1!+

j

�dDl«mp

!WNG

k=&�dDl«¨j

B

­

!

[�­\y\­&^j

:

O

!J

,O

j�dDl«

,

%

©!

O

­yYôé%>

!

�J

J

,O

äå(£

#

B

O<!

J

,O

<!!

=

J

,O

!

%%!!&

:

O

]

J

,O

j

J

,O

<

#

B

G<!

$

-

,

?:

O

$

$K#>?!$

$

-

,

?:

G

$

$K#>?!

[ ]
$

?!

$

-

,

?:

G

$/

%

!

$

-

,

?:

G

$

<%

=

##G<O

%

$

-

,

?:

G

$

<%

=

##G

/













O

#!$



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

!

!

# úJo

!

¹

"

�dDE�±óª«yël

!$D##

:

O

<

#

+

,<!

J

>

,O

-

,

#

+

,<!

J

>

,O

#$$

WNG

k=yÞÃ×p��YôH¢ámj#

¶Åy×p

!

YôH¢ámQk%Zj

[<

#

+

,<!

#

B

O<!

#J

,O

$

>

$

-

,

?:

O

$

$

#&$

Z&

!>

jYôý;Õm

*

Yô\­ÞÃ×pùÒ

"

!$

¼é­\mp

B!

Yôý;Õm

>!

¿EÅ\

­&^

:!

ÞÃQm

)'

$$

FnZ

#!$

QkYôé%>��

'!

Fn

Z

#$$

Qk\­&^

2'

&$

FnZ

#&$

�éYôH¢ám

[!

Qkúû

(£

$

[

#,)Z!$

c[

#,)$

$,*

#F$

Z&

!

*j5N¼éyïð¡r

!

àäå2k=ã

ì

!

,2si!½

$$*

<:<8!PR

©ªp«¬»

~ay

WNG

k=�òómn»�¹´

!

�xù

OP#Y

*

Þ©z~±óª«­\r\�¶

)

òó

mn�t

!

XXíî~

WNG

k=Ö�dD±óª«

ël&yãÌ

*

2©®

!

ëBE©ÀiEám

# [̂W$

I/¬Hy

WNG

\­k=

!

ðÌ

[̂W

I/

¬HYÅYô\­�¸

!

ë/\­_>

!

áº��d

Dl«&E�áÑ±óª«y«:

*

[̂W

I/¬H���Þ0ùß

)

d�ß¶0B

ßÛ;y�iES¬H

*

!TZ�²³W:

!

+«

|æã>â

!

�Í3�¼ûám���ËyJÀ�

_

%!$B!F&

* [̂W

I/¬Hy0ùßÙÌ�í©mn

~è

!

d�ßó×ÀiEám�0ùmn��yi

ôõ

!

áº-b0ùmn"/b´xysÅ

*

�(

��/ðámÙjd�ßyÀiEám

!

Ú

9

,#A$

\2_5

$

- cF

,

$

$

$

)

( )$

Z&

!-

j0ùip

!F

,

jd�ß

,

�ÃZy/ðá

my&^

!

)j/ðámy<r

!

�d�ß"0Bß

j3�Ë¾

!

2I/¬Hy0Bj

4

O

<

#

G

,<!

R

,O

9

,#A$

Z&

!4

O

j0Bßy!

O

�0BÃZ

!R

,O

jd�ß"

0Bßy¼÷ý^

!G

jd�ßyÃZm

*

<:;8

¥èU¦qr

MNéêÓ��dDl«®}pj

D

M-(1

!

«�

�ºp:j

G!

±óª«�ãÑxZj

I

P*,..78

!

«�

�ºyJó>p:

/

8-2,*

!

�ãAª>p:j

H

9)55(*P

!

áÑ±óª«Ü0èj

%

7+.(P,M-2

*

éêr?«��ºp:

G

&!

%

(«��º

9

%

±óª«y�dDl«®}pj

9

%

\09

!

!9

$

!+!9

7

!+!9

+

q+

-

!1

Z&

!+

j���º

9

%

±óª«�dDl«®}�

m

!

!

,

(�dDl«

9

,

�Ì

!

bipè�

!

Ú

9

,

\#E

,

!!

B

,

!I

5)M-796

,

!P

,

!8

,

!6

g225

,

!6

.(*R,*3

,

!6

8(002+P

,

!;

,

$

E

,

j÷è+l«yÌ¬¢[

'!

E

,

jÌ¬

E

,

)á>

!

=`a¿EßàÑ

!

E

,

\%'I

5)M-796

,

l«÷èÑx

'P

,

l«r?y�Z

!

¿µ�"6¡¢*×IJå¿r

?

'8

,

\%%!!&

jl«÷èD¬µ

!

mtD¬µl^

j

!!

,2l^j

%'6

g225

,

j+l«|TQm

'6

.(*R,*3

,

j+l«s÷Qm

'6

8(002+P

,

j+l«\�Qm

';

,

j+l«ëÞ

'

Jó>p:

/

8-2,*

EyÏÑX�º±

óJóéÁ

!

$%�ÌYôm+<=

!

µ^Uóx

%%!!&

¾EyX�ºy±óóJp>

!

Jó>�/

Ãè�º�Jó

'

Aª>p:

H

9)55(*P

&X� Ey

~�ãy�ºJó>�¸yAªp>

*

E©

[̂W

y�dDl«

WNG

\­]±óª«

ël�q!½ùÒ

"

!$

FnÓwef±óª«yÑxZ

I

P*,..78

¶Ñ

xRmp !

)

­��·Ñx��

I

7+P2*Q,-

*

$$

ðÌ

I

7+P2*Q,-

¶«��ºp:

G

��dDl«

p:

D

M-(1

��×�¨Û

!

­��º

9

%

Ó�ã

9

%

*

&$

ðÌ±óª«r?ÜÇF�

9

%

&�dDë

Þ

!

ël�ãy±óßàª«¶<ir?

!

épÅè

Â�d±óª«

9

+2R

*

F$

ï{±óª«­�

!

%&��¬­±óª

«

!

�­j±óíî

)

±ó<î*!,±ó:zª

«

!

ùS÷�±óÈ£µ¶TéZ±óßà

#

ù±

¬�*Té@A

$

r?ª«¹

'

Ò�­j�Á�y

±óª«

!

ù«�Jó>*�Uã>ª«

*

D$

Éé¿E±óßà­\mH

+J>!

�¨Ûé

pÅ2y�dDl«

9

+2R

>�

WNG

\­

!

V"[­

±óßàYôé%>��

'

¶\­&^

!

[(�d

Dl«ëly±óßà­\

!

ï{�,Â"Éé\

­_> *

!

à

,

�

-

s!½

?$!

à

,

,

-

s!½

A$*

A$

�lº[�­­\&^#Ày

B

��dDl

«®}

!

­�0�dDl«{$mn®}p

9

9,05-2

*



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

!$A##

&'()(*+,

#

RRR;8X71;8+

!

!"

"

E$

ðÌ{$mn®}p

9

9,05-2

²³

[̂W

I/¬

HY�

!

V"²³ËyI/¬H

+()*

"$

&�dDl«

9

+2R

&yÓ�l«Ùj²³Ë

yI/¬H

+()

y0ùmn

!

FnI/¬H0B¸

�&�dDl«;0¨j

+J>

­

*

?$

xB[�±óßà­\&Ó��dDl«

ël±óª«{$y"°^

>(0+

¶�dDl«m

p

>!

�l[­ë

>

#Xy±óßà­\y"°^

j�º

9

-

Ö�·Ñx�ëyJó>

H

8-2,*

*

!%$

�ÌÓ�é±óßà­\]�dDl«mp

y»^Ùj+(±óßà]QyAª>

H

9)55(*P

\>d+*

!!$

&

H

8-2,*

]

H

9)55(*P

Ïù

%

7+.(P,M-2

*

Wvqpù(

!

Ó�

*

(

!#

�dDE�±óª«ëlqp

W71C!#W-(R86,*P(.2_P*,8P7+1P*,..787+.(*0,P7(+

.*(0078*(BM-(19

;8

µ¶^\.

;:98

µ¶$�

áÅp¸LMo�ÐÑj
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