


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

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

˚Ø˚Ø˚Ø

!!!!!!!!!!

!

!!!!!!!!!!

!

"

"

"

"

!"#$%&'(

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

!"#!

!

$

"

%

#

#&

$

%

#

$

%

!

&#

#'(

%

"

'

..

(

)*

!"#$%&

!/011

'()

"203#

*******************************

+,-./01234567289:;<= >?

$

@AB

$

CDE

$

FGH

"213#

**********

+,-./01

IJKLJMNOPQRS#$TUV<OW XYZ

$

[\]

$

I^_

"2/1#

************

`abcdV<efghSijklmbc#$noOW pq

$

rsb

"2/4#

************

tu^qSvwxqy#$z{|}!S~� �K�

$

��A

$

��

$

���

"235#

**********

+,23/45

����4�Sf��������OW ���

$

s]]

$

X�

"261#

***************

c�}����Sk��� ¡w¢£ ¤¥

$

¦A§

"264#

********************

#$¨©��Jª5«¬S­a®¯ °±�

$

²Z³

"252#

********************

V<´}µ}xqS¶·®¯ ¸¹b

$

�º»

$

�b¼

$

½"_

"225#

****************

¾¿��yÀÁ®¯!S~� ÂÃ

$

ÂÄH

"271#

************************

8*-#9

ÅJ��SÁÆÇÈÉÊËtÌ �AÍ

$

�ÎÏ

"272#

*******************

+,.6/789:;

ÐÑÒÓ��S­Ô~ÕÖ×ØÙ�4� Ú3"

$

ÛÜÝ

$

FÞß

$

àá

$

�â

"24/#

*********

lmã�äåS��æçOW è^é

$

�êë

$

°ìí

$

½î"

"24:#

****************

ï¿�ðñòWd�ÖóôSõ$öJ÷øù Xúû

"2:6#

*******************



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

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

üýþÿ�V<!"#4$��S7%&�®' ()*

$

+3,

$

�-

$

./0

$

¤1

"700#

******

789+<=

2ÙNyÙ�Å3Ö4ñ!S~� �5

$

@67

$

¤^8

"707#

******************

>?@ABCD@A

Áö9:!ç;ÿøS<ç} �=

$

>?@

$

Aús

"715#

********************

EF+,-.

^q"#BCDE�"&F2#$no °ÅG

$

�H

$

°I

"7/1#

*****************

F2#$JKc�}L#$1ËñËÿM NêO

$

PQR

"7/:#

******************

G.HIJK

STUV¡WXYSZù5~� [\]

$

^Qí

$

�_

$

[<ú

"760#

****************

!"#$#%&'

.

!"#$

!

%

.

&

.. ..

`a

"1::2

Íba

#....

c

17

d

.

c

5

e

. /01/

Í

5

`

12

fgh

LMNO

.

!",ij

L

..

P

.

!",ijF2~�:;k

!"#l#¡iim

no~�,J5ùOhi:;k

L

..

0

.

�^ú

0QRS

.%

!"#l#¡ip

&

qrghstm

no

:714

uv

.

wq

100101

xBuv

!;)%<)9=*>*?>?$

xy

!010@24607::5.010@4/2166/:

z {

!AAA>?;)%>?$

TUVW

.

nonA|}~

XYZ[\]^

.

o)%��ýc

0362

�

& _ `

.

nopa�Àl

W

..

a

.

�"��wl

bc_`

.

!""�#������

"

!""���

#

"

no

3::

uv

.

wq

100066#

)*+,-./0,/1,123.B")$,=,C?*D,EF#GH?),$?,=

)+4/54-,123 ..I$=J)J&J,#GK,E#J,H,$=)$%CLLM)?*J)#$$

BCH B")$*H#?),JF#GIE*%,*$D 89*L")?=

I$=J)J&J,#GCLLM),D N"F=)?=*$D B#EL&J*J)#$*M

O*J",E*J)?=

67.,8,1.04-...PI+)*#A,$

91.04-$:*2;.57,-. QD)J#9)*M*$D N&-M)=")$%R#*9D

#GS#&9$*M#GIE*%,*$D 89*L")?=

"N>T>R#(:714$R,);)$%100101$B")$*#

Q@E*)M!;)%<)9=*>*?>?$

<.50-.2*0,123.. R,);)$%R&9,*& G#9U)=J9)-&J)#$ #GV,A=L*L,9=

*$D S#&9$*M=

<4=,50.> ....CMMP#?*MN#=JTGG)?,=)$ B")$*

?4-,.@/.....B")$*I$J,9$*J)#$*MR##W '9*D)$%B#9L#9*J)#$

"N>T>R#(3::$R,);)$%100066$B")$*#

:-./0,123....R,);)$%R,)M)$ N9)$J)$%X#&=,

IHHV1002@4:21..BV11@3754Y'R..BTUQ!''+Z!..

"�w���

! 4/@431.

"��À��

! O1602.

"�ñM

! 65>00

�



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

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

˚Ø˚Ø˚Ø

!"#$%&'"()*&+,&%-.$&/0123

!4"%50'6"75&$5,-1%899:#

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

;"%5,%53

<,=1,>

/0+122314322543143 6743+$ -.%% 87+319:;43!<.=#

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

>?@+3A2B43 +CC2+5+3A20"?2#431+3? C7"D"52+#4BD4A523?25431"EC#+3D#2+@2B

F4+3 9:+3" 87+"67:3;4+31" G: H7231#4+3" I:"J43,:!<%=#

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

)*&+,?$"2,331%+ &%-;"-1%+

*"BDB4134E4A+3DK4DBC5"K+K4#4D,+54D702D4A?2A"?431E"540C5"@2? 40+12BD21+3"15+C7,

*+G47"31"G@J4+30431"I+"J4+"0+3!<-%#

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

L+BD3"3M#"A+#02+3BE"540+12?2M3"4B431"3 0"@431+@25+12+3? 0"?4E42? N2417DE:3AD4"3 J4"31O"" 943 87":C431!<-P#

!!!!

Q2+R23431"EB0"R2E"57"0"0"5C74AE4#D25431 L+3 9":A723" G49431A7:3" S+3 94" 87+31G+4T4+3!<=)#

!!!!!!!!!!

)*&+,@%&'6313&%-<,2"+%151"%

/0+12B21023D+D4"3 +#1"54D70E"552A"3BD5:AD4"3 #+K2#431N+D25B72? 43 A"#"5BC+A2 87+31I:4024" 87": *4310431" *+U2!<V%#

!!

("3M5414? A2##A"3D":5D5+AR43102D7"? E"5K+#+3A2? E2+D:520+DA7431 6723 9431" >467:3#:!<VP#

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

>:D"0+D4A+##,?2D2AD431C"B4D4"3 +3? B4W2"EK#"K E2+D:52B43 40+12B Q+318747231" G4: S"31043!<)<#

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

/0C5"@2? C"#+5402D54AN74D23431E4#D25E"52?12?2D2AD4"3 X231H7+"C431" 87+31Y4T4+3" G4Z431T4+31" S:+31I:"0+3!<<)#

!!!

Z2?2BD54+3 ?2D2AD4"3 K+B2? "3 A"0C":3? E2+D:52 9+319+31" 9+31Y431,:!<&%#

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

/##:043+D4"3 43@+54+3D2TD5+AD4"3 "3 I+K"5C7+B2 L+3 67:334+3" 87+31L:,+3!<&<#

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

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

>?+CD4@212"02D54A+#ME2+D:52MC52B25@4312#+BD4A[:+?5+D4AN4520"?2#

Y4+31Y4+31:""S+"H74;42"I:"9+35"31"87+3 H7:"G4S"31!<P-#

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

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

6"#"53417D@4B4"3 +#1"54D70K+B2? "3 #"A+#A"#"50+CC431 \4+3 J4+",+3" 87+31F4+3A4" Q+31O+31E231" S:+31H72311:"!<P]#

!

6+025+C"B22BD40+D4"3 :B431K5+3A7 +3? K":3? 02D7"? N4D7 #432+5C5"15+00431 *+Q23;:+3!<]V#

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

2̂+#MD402"K;2AD52D542@+#N4D7 ?"043+3D"5423D+D4"3 D20C#+D20+DA743140C5"@2? K,C,5+04? BA"5431

S"3167+"[:3" 87: Y4+3R2" G4(+" O: Y4+;:3" 6723 67:3!&..#

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

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

\:+B4MA:5@+D:52+3? 4DB+CC#4A+D4"3 43 B404#+54D,02+B:52023D"EA:5@2B

9: S+"" 87+"(+4#4+31" 6723 J4+"?4+"!&.&#

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

B1$5#&'<,&'156 &%-@#+*,%5,-<,&'156

!4B:+#4W+D4"3 "ED72@4B:+#5+312+BB2BB023D43 0+3M0+A7432B,BD20 G4\4+3" Y4J4+"043" G43 Q23W7":!&%)#

!!!!!!!!!!

<,*"5,7,%31%+ )*&+,?$"2,331%+

2̂0"D2B23B43140+12?2M3"4B431"3 C+5D4+#?4EE2523D4+#2[:+D4"3 43 N+@2#2D?452AD4"3+#B:KK+3?

Q+31J4+317+4"G4L+31"Q+31H7:+31!&-%#

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

/?2+#2[:+#4W+D4"3 "E520"D2B23B43140+12B+3? [:+3D4D+D4@2+BB2BB023D"E40+12[:+#4D, *231F4+3,":"Q+319:3;4+!&-]#

!!!!

.,"1%("$*&5123

X2B413 +3? +CC#4A+D4"3B"EB2AD"5K:EE25BE"5C"43DE2+D:52

S": Y431N24" U"319:3E231" 87+31X4" G@U2N23!&V.#

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



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

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@!;G##

'()*+

! C##

',-&

! !&&DEF@D!"%&!%#&$E&D"DE&D

.'/012

!

ê"$

!

íZm

;4,U(*

¶T[ro_s7CYlÈe�

%'&;

&'()(*+,

!%&!%!!""$#$D"DEDF!

3456

!%&!!E&"E!$'

7856

!%&!!E!!E&"

9:;<

!

'3456+78

"D&"%B&&B#

=>?@AB

!

ê"$

"!@"@(##!

î

!

3J

!

ïkQ+½æçRS~�D²ABE^H

!

c�E^�bU(0ª«´(�)§

) LE0,7-$

.8+O+)79P;23);8+

U&/6+

E��÷O?F�GÏ�¯ÙS

=']

!!%

!

D^_

!

!;

ïkQ+½æçi

!

ïk

#%!&&@%'

%;

ïkóI12Q+½æç´éØ+ñ

!

ïk

#%!&&GG

G

#

H

!

Uw¹�7Cl!6_s)§o½¾

!

e�°�7�

4,U(*

¶T[ro7CYlÈe�æ¯

)

læ¯Ç

È6(0¯»7C¨°!

!

°a2p���wY·7CDØo½¾

'

5\MS°SY·�bo

%

�m

4,U(*

³R6

(0¯»lP

!

�ßàWÃ´¶TóIoÆÇÐSÍlP\o

4,U(*

iã

!

e�¥¶T[r

!

âÂ7CYlÈ

)

�

S,-2\

}

V=_A/L

_sC�omy¾¿��

!

læ¯����¹�7Cl!6_s)§o½¾

!

e�o7CYl

ÈG�°ao01,

)

IJK

! 4,U(*

³R

'

¶T[r

'

7Cl!

'

_s)§

$::=%*)&1*6)*)>&+*&)1(Z1+&21*6)6)U&/6+B-&0(

J,+ V6)++7,+

!!%

! R6,+1J)>,+

!

!:!"#$%&'"(&)*9)'#3&"%>-."(-"$(? 0"-2(),)/6! W$(8.(/ 4(.5"%1.&6! W$(8.(/#%!&&@%! 92.($'

%:9)'#3&"%$(? >)*&Y$%"<(1&.&3&"! W$(8.(/ 4(.5"%1.&6)*<(*)%'$&.)( >-."(-"̀ 0"-2(),)/6! W$(8.(/#%!&&GG! 92.($

./01+&21$ /+ (*32*P(2-707+,P2P622..28P(.T,*>7+17--)07+,P7(+ (+ .,82*28(1+7P7(+! ,+(T2-7--)07+,P7(+ 7+T,*7,+P02P6(3

U,923 (+ P624,U(*56,92E.*2Y)2+8>.2,P)*2795*(5(923;?6202P6(3 .7*9P52*.(*097--)07+,P7(+ +(*0,-7M,P7(+ (+ 70,12

)+32*T,*7()9-716P7+18(+37P7(+9! W6786 8,+ *23)82P622..28P(.T,*>7+17--)07+,P7(+ P(9(022[P2+P;H28(+3->! ,92P(.

%K*2,-4,U(*W,T2-2P9W7P6 37..2*2+P37*28P7(+9,*2)923 .(*70,12P*,+9.(*0,P7(+! ,+3 0)-P75-24,U(*8(2..7872+P9,*2

8(0U7+23 7+P((+2W6(-27+ 8(+9732*7+19528P*)0,+3 56,92;],9P->! P627--)07+,P7(+ 7+T,*7,+P79(UP,7+23 U>2[P*,8P7+1

P6256,92.2,P)*2.*(0P628(0U7+23 8(2..7872+P9;L[52*702+P,-*29)-P9(+ P62S,-2.,823,P,U,92\,+3 (+ P62V=_A/L

3,P,U,9296(WP6,PP625*(5(923 02P6(3 8,+ 2..28P7T2->2-707+,P2P622..28P(.T,*>7+17--)07+,P7(+ (+ .,82*28(1+7P7(+! ,+3

P6,P2[P*,8P23 7--)07+,P7(+ 7+T,*7,+P79*(U)9P;

3(4 56+70$ 4,U(*.7-P2*' 56,92E.*2Y)2+8>.2,P)*2' 7--)07+,P7(+' .,82*28(1+7P7(+

"8

/

8

L

Ø$Ù

!

_s)§ab�âw¨Q¯�

%!&

!

�

%&&D

$o

JI:?"J,82*28(+1+7P7(+ T2+3(*P29P#

%%&

÷

æ&

!

ÃÄ_s)§i¼��.÷

)

Å_s)§i

n°­j�n��µo�Í

!

7Cl!n¥&��

ÌÍt°

%%EB&

)

���µ7Cl!ÌÍo�¯À¦

U

B

®

$!#

7C¨°!

!

xS(0ª«~�6_s

(0¯»¤ª«T¨°!7C

!

Ïï�(M²!

,

4,00,

@V

,

6ãlP

%G&

]·VQR

%$&

?

'%#

_s

L(�¯

!

/L°­òSo

B

�_s(2TÍÎY

·�V}Y·7CDØo_s(0

)

l�¯�·N

�µ7C}�VÌÍ

!

èõ��

$

��DÜoNO§



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

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

!

$

# ê"$

!

?

$4,U(*

¶T[ro_s7CYlÈe�

D""##

Þ

,

��ÂË_s(0no¾/

,

æ¯oOBp�

>

!

YwS�mvo_s)§i¼

%DE"&

'B#

e�7C

YlÈ

!

æ(e�67Cl!G�01,o_s[

ro�¯

)

Ïde(

,

DpIã

%B&

,H /̂

%F&

,=HI

%@&

,

]?:

%!&&

,4\

%!!&

}]ps

%!%&

�¯?

)

_®p¼i¼&p¼UÖÀ,�bG�?b

,

,

�b,}áò[,

!

E^ì����o(0�Þ

�¯RLx�?=

,

�b}Ä¦]^o7¹�

%!B&

)

¸Ü

!

¶TóI7 wÃÄ��o(0[r

!

E^�

��n°�7CY"öo[r

)

Þm{e�7CY

lÈ©%

!

æ(e�°���o67Cl!G�Y

l,o(0[r

)

q�

4,U(*

³R[r4ówào

Hä+�|}7CY"ö,

%!G&

!

e�°�7�

4,U(*

¶T[ro7CYlÈe��¯

)

ÇÈ6_

s(0¯»7C¨°!

!

�°a2p���7Cl

!oYM½¾

'

5\MS°SY·�bo

%

�m

4,U(*

³R6(0¯»

4,U(*

lP

!

�ßàWÃ´¶

TóIoÆÇÐSÍlP\oÄ­

4,U(*

iã

!

e

�¥¶T[r

!

âÂ7CYlÈ

)

Uwyze�o7CYlÈo,�

!

�

S,-2\

}

V=_A/L

_sC�¥w6Lmy

!

¾¿��

!

Þ

mæ¯����¹�7Cl!6_s)§o½¾

!

e�o7CYlÈG�°ao01,

)

#8

�#;N

#;#8

�GH>�

7C¨°!+Swmq

%$&

&·VQR¾Íï

�(M²!o�¯

)

·VQR7�pq7C(2

!

n°��Wb&X÷(0�pêëo·N6q(0

6Lpo6q�¯

%!$&

)

·VQRoæ¯³2Ï(

!

CÞ

)

(

!#

·VQR³2(

J71;!#?62.-(W86,*P(.6(0(0(*5678.7-P2*7+1

 ¡pq7C(2

!

°JDp(0

*"A!6#

À�

ÞUCp¦È}QL¦Èo¡.

!

:

*"A!6# d."A!

6#%"A!6#!

¥&

."A!6#

UCp¦È

!

6R(0o�

W=¦

!

|

%"A!6#

UQL¦È

!

�Þ(0oy�[

r

!

ø�(0o7CYlÈ

!

��µ�äJoQL^

}��¯bÈ

!

6R(0o>W=¦

)

Uw�ä�

7Cl!o½¾o·N6q(0oGKóI

!

mq

%$&

·VQR&oQR'

@"3!5#

�S°��y`

Cp¦È·N6qQL¦Èo>4s¦QR'

"K(4#)

·VQR\

!

��w7Cl!o½¾

!

ì6

qwGK

!

Å(0Dpé&��DpaÕb

!

(0t

Mo®J�ps÷�Q

)

U¸

!

mq

%$&

ÔxSw

ï�(M²!Ù�µ-­ÌÍ

)

7C¨°!\o(

0Ï(

%

CÞ

)

(

%#

7C¨°!µ\_s(0

J71;%#c*717+,-,+3 P627--)07+,P7(+ +(*0,-7M23 70,129

#Q!8U&/6+

kÛ�ï

4,U(*

³RlP��ïp�E)lP

!

À�

WbY·fp

,

Y·�b�e�¶�[r

)

�´

_aoHäsS¶=

!

:ç«®�_®p¼i¼

&��Góop¼r´¾R

!

�e�:ºo?=

mM}W^bóI��G�wào[,

)

¸Ü

!

�67Cl!Y"ö

!

��ef67Cl!ow

àowR,

)

4,U(*

³RmÔ�n°­í>4

"4,)99#

�ã

pqC´`oR�ã

!

òXY·o

4,U(*

�ãï

!

À

âÂ°S

4,U(*

³R

)

mv&°ê ¡��/ÁY

·o

4,U(*

³R

)

MS°S

%

�

4,U(*

³RÀ¤(

0¦�U°iOW^á

)

UjkOBoOã½æ

!

NWU_s(0ÞóG�6î,

!

��

%

�6îm

4,U(*

³R

!

¥ï�ã*�ÏÐ

$

H"A!6!

,

J

!*# B2[5

M

!

%

AC

1

( )
A

%

E

6C

1

( )
6

( )( )%

8(9"%

!

*AC#

"!#

ACBA8(9

,

J

E697+

,

J

"%#

6CB68(9

,

J

MA97+

,

J

"B#

�&

!*

} ,

J

¦§UVóRo&åW^}�b�

!

,

J

aÛU



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

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

D"F##

&'()(*+,

#

WWW;8N71;8+

!

!"

"

,

J

B

!

(

"JM!#!JB!!%!6!( "G#

-E

!(

aÛwQR'o�b­ã

!

Þm&�aU

F)

��

*d&!%!G!F!!D!B%) 1

A

}

1

6

¦§n

A

}

6

�bomMµ÷iã

!

g`QR'>�¾Ro

�p

)

¤a®ã

1

A

!1

6

\

!

°JDp(0

*"A!6#

¯»

4,U(*

³RlP\âÂ

9"A!6!

,

J

!*# B*"A!6#

/

H"A!6!

,

J

!*# "$#

\�=¦¤

9"A!6!

,

J

!*#

�+U

9

,

J

!*

)

C�o

4,U(*

³Riã�ÞU

49

,

J

!*

5!*B&!%!G!F!!D!B%'JB!!%!6!F "D#

#;?8

E��÷ÙS

¯»

%

�m

4,U(*

³RlP\

!4,U(*

iã

49

,

J

!*

5

ZZ7 wWÃóI

!

UwßàWÃ}¶T

óI

!

aÛOP�

4,U(*

³RiãU

9

1

,

J

!*

B9

,

J

!*

2

.

,

J

""#

SÍ·°­&åW^

*

ÐoÄ­O

4,U(*

³R

iãsU

4,U(*

[r

>

*

!

:

>

*

B

*

"

!

UF

,

J

B

!

UF

9

1

,

J

!*

"F#

S`e�o¶T[r�ÞU

4

*

"A!6# B,*8P,+

/0">

*

"A!6##

I2">

*

"A!6##

�&

!/0">

*

"A!6##

}

I2">

*

"A!6##

¦§n

>

*

"A!6#

oM=}m=

)

·°­_

%

�Y·7Co@$(0]e�o7

CYlÈ

"

&åW^

*d&#

Ï(

B

CÞ

)

(

B#

_s(0]¥7CYlÈ

J71;B#c*717+,-70,129,+3 P627*7--)07+,P7(+ 7+T,*7,+P

{�

"D#

&ÀTÁ�

!

&åW^Y·

!

e�o

de[rì�s÷

)

:µ

!

&åW^o��i5

n°­Êµ,oÌÍ

!

ÞmòXmyÙ��SÍ

wo&åW^

)

my�

S,-2\

ã¡C�¯»

!

m

y&�¯»

%

�

4,U(*

³RlPN

!

&åW^¦

§ËUU

&,%,G,F,!D,B%!

,�¦§e�¶Tó

I

!

K�7CYlÈ

)

�)§gh

!

ÈS

AVC

�

¯��\e�®J[r

!

,�xS7�e)f©

oSØ>¦®'6_s(0¯»¦®

!

½æ¢4

oÇ×)§^

)

�

DG

®7CDØÐ

!

�ç��

!&

�7CDØÐo(*SÎ

!

­hésUNO

é

!

¥ÊhésU÷æé

)

UwâÂÀóomy

ã¡

!

�Olºs

$&

×¸�PMa

!

(

G

¡�w

my¾¿

)

my¾¿��

!

�Þmæ¯&

!

>&

åW^U

&,G

Î

!D

N

!

)§�¿Sà

)

-ES

`��&åW^U

!D)

(

G#

Y·

*

�aoÇ×)§^

J71;G#?(5 ! *28(1+7P7(+ *,P29T2*9)95,*,02P2**

!8

x¥�\]

Uwyzæ¯o��,

!

^]��¿­Îö

o7C_sC

$S,-2\

}

V=_A/L

¯»6Lm

y

)

my&Þmæ¯´

=HI,4\,]?:

?�¯¯

»wL�

!

¡�w¶Romy¾¿

)

Y·�¯e

�o7CYlÈÏ(

$

CÞ

)

my&

!

�[re

�gh

!

+S67Cl!"öo

AVC

�¯67C

YlÈ¯»��

!

e�®J[r

'

�)§gh

!

x

S7�e)f©oSØ>¦®'6_s(0¯

»¦®

)



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

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

!

$

# ê"$

!

?

$4,U(*

¶T[ro_s7CYlÈe�

D"@##

(

$#

Y·�¯e�o7CYlÈ

J71;$#/--)07+,P7(+ 7+T,*7,+P9(.37..2*2+P02P6(39

!Q#8I&:(T

?FIOx¥\]

S,-2\

%D&

_sCK

S,-2

Q+½æp¼´g`

&åLx

!

�7 w

!&

­_o

$ "D&

JC7ð(

0

)

ë_G�

@

�A=�V

!

ë��VÐM�

DG

�

Y·7CDØo(0

!

@$(0Q³U

DG& jGF&)

C�(0Ã¯»w%16s�¯»w_1!"ZÄ

É�=Õb

!

(0Q³í­®U

!@% j!DF)

Þm�

C�¹�7Co½¾

!

W¸my&ZxSV�(0

!

�½

DG&

J¯»my

)

g¡7ð�b

"

�T�}t

�

#

¤-

DG&

J(0¦U

$

­hé

$

hé

!"

�p

p

!%s#!

hé

%"%&sp

�p

p%$s#!

hé

B"B$sp

�p

p

$&s#!

hé

G "D&sp

�p

p""s#

}hé

$ "

¥Ê

#)

(

D

�Þw¥&°­_¢héo

$

J(0]Þmæ

¯e�o7CYlÈ

)

(

D#S,-2\

_sCo7CYlÈ

J71;D#c*717+,-,+3 P627*7--)07+,P7(+ 7+T,*7,+P9(+ S,-2\

##

my¦

B

S¯»

!

ëSNOéY·

)

¦§��

7Cl!�³ohé

!,

7Cl!Qohé

G

T]

�ç��

!&

J(0sUNOé

!

¥ç(0sU÷æ

é

)

��ç��

!&

J(0sUNOéomy&

!

U

wâÂÀóomyã¡

!

�Olºs

$&

×¸�PM

a

)

my¾¿Ï�

!(

�

B

CÞ

)

oÉ

!

½æPM

)§^N+Swï´PM

!

´�U¢­héC7 

o(0L^

)

T

#8

JK

#

?LMNKÏÐ©#OOP�

9&/:(#8G(26')*1*6)+&1(06A>&+*6=0%(1-6705-()=0*)'

*%&'(06A0=/0(1# &01+&*)*)' 0(1

Q!

�¯ hé

%

hé

B

hé

G

hé

$

PM

@(

F@;!" G&;FB !D;GB !!;&$ B$;&@

=HI @";$& DG;!" G&;&& $F;@$ DB;$!

4\ @$;&& @F;BB D!;GB %F;@$ D$;GG

]?: F$;&& !&&;&& F@;%@ @F;G% @B;DF

Þmæ¯

@F;BB !&&;&& @";FD @@;G" @F;@$



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

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

DF&##

&'()(*+,

#

WWW;8N71;8+

!

!"

"

T

!8

JK

@

?LMNKÏÐ©#OOP�

9&/:(!8G(26')*1*6)+&1(06A>&+*6=0%(1-6705-()

=0*)' *%&'(06A0=/0(1@ &01+&*)*)' 0(1

Q!

�¯ hé

!

hé

%

hé

B

hé

$

PM

@(

!$;"! %%;$& G%;$& %$;%D %";G&

=HI "%;FD "&;&& $&;FB F!;&$ "&;&&

4\ "G;%@ $D;D" "$;&& DF;@$ DF;%&

]?: @G;%@ @$;&& !&&;&& @@;G" @";F&

Þmæ¯

!&&;&& !&&;&& !&&;&& !&&;&& !&&;&&

T

?8

Q�RÎ

#"

R"D?LMNKÏÐ©#OOP�

9&/:(?8G(26')*1*6)+&1(06A>&+*6=0%(1-6705-()

+&)76%:4 2-660*)' 1()*%&'(0B(+B(+06)&01+&*)*)' 0(1

Q!

�¯ hé

!

hé

%

hé

B

hé

G

hé

$

PM

@(

%&;&& %D;D" $&;&& B@;%@ %&;$B B!;%$

=HI @G;%@ @!;D" $D;D" "!;GB @&;&& F&;G"

4\ FG;%@ "&;&& FD;D" FF;$" "$;"@ F&;G"

]?: !&&;&& @@;!" !&&;&& !&&;&& @@;G" @@;D@

Þmæ¯

!&&;&& @@;%& !&&;&& !&&;&& !&&;&& @@;FG

{�

!

ÀTÁ�

!

>��7Cl!�³ohé

!

sUNOéN

!

67Cl!Qohé

G

}

$

o)

§^s§ß�Q

!

6¥n

4\

æ¯

!

)§^ZU

%F;@$!!

-��

4\

æ¯Z��°a2p���7

Cl!6)§o½¾

!

�7Cl!L�QN

!

,�}

��Ð�

)

¶LtÐ

!

Þm�¯6¢­héo)§

^s§YQ

!

MÄé��>oO£

)

-¯°±��

wÞmæ¯o01,

)

{�

%

&ÀTÁ�

!

���

7Cl!Qohé

G

sUNOéN

!

Þmæ¯o)

§^M{Âw

!&&!!

-{1°­Õ���l�¯

6ª«�;7CDØÐo_s(0G�FÂo.

<

)

Ï�

B

CÞ

!

>�ç��

!&

J(0sUNOé

N

!]?:

}Þmæ¯M�âwYðo)§�¿

!

PM

)§^M�

@@;D@!

T�

)

T�

B

Smy¦§��

wY·oNOé

"

787Cl!�³o(0

!

7C

l!Qo(0T]�ç7Cl!o(0

#!

{my

¾¿&ÀTÁÂ

!

Þmæ¯o)§^M>�¥Ê�

¯

!

�7Cl!QoÆÇÐ.<î��

!

-��Þ�

¯67Cl!G�01,

!

n°���o£É7C

Ðo_s[r�Þ�¯

)

!Q!8,H[S$K

?FIOx¥\]

V=_A/L

%!D&

_sCKu'þv7¿wQ+ú

L

!

l_sC7 

DF

Ttx&o

G! BDF

JÄ��

V

,

Ä�7CÆÇ}Y·�Æo�=(0

)

C&o

�V}7Cl!(0n�ü"og`DØÐ+é

o

)

@$(0Q³U

DG& jGF&!

C�(0Ã¯»w

%16s�¯»w_1!"ZÄÉ�=Õb

!

(0

Q³í­®U

DG jDG)

Þm��V�

,

Ý�Æ

,

Y

·7CÆÇo_s(0sUmy6)

"V%"#)

(

"

�Þw°­_C�Y·7C(0]Þmæ¯e�o

7CYlÈ

)

(

"#V=_A/L

_sCo7CYlÈ

J71;"#c*717+,-70,129,+3 P627*7--)07+,P7(+ 7+T,*7,+P9(+ V=_A/L

##

my&�ç��

G

J(0sUNOé

!

¥ç(

0sU÷æé

!

�O

$&

×-§oºs

!

¸�PM

)§^

!

my¾¿Ï�

G

CÞ

)

my¾¿��Þ

mæ¯�

V=_A/L

_sC�o,�g5.�¥Ê

æ¯

)

T

@8

Q�RÎ

@

R"D?LMNKOº»OP�

9&/:(@8.>(+&'(+(26')*1*6)+&1(06A>&+*6=0%(1-6705-()

+&)76%:4 2-660*)' @ *%&'(0B(+B(+06)&01+&*)*)' 0(1

æ¯ @(

=HI 4\ ]?:

Þmæ¯

PM)§^

Q! G%;!" FG;$& @%;&% @@;B" @@;FG



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

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

!

$

# ê"$

!

?

$4,U(*

¶T[ro_s7CYlÈe�

DF!##

?8

\

8

.

7�

4,U(*

¶T[ro7CYlÈe�æ¯

!

¨Q2p�¹�w7Cl!6_s)§o½¾

)

¶

L�¥Ê�¯

!

læ¯Y��

B

�*�}7ð?È

yóI

!

NONìY��QÈoNO§Þ

!

Àï,R

S��NO§Þo_s)§

'

¸Ü

!

�¯»

4,U(*

³

RlPN��w

%

�m

4,U(*

ï�ã

!

jkwOB

oOã½æ

!

¶L´¥Ê7�

4,U(*

[ro�¯

!

¥

½æOBpQQ��

!

ÀRS�mvo_s)§

i¼

)

lm'(

#G(A(+()2(0$

% ! &#R6,(a! V62--,55,I! A67--759A'! 2P,-;J,82*28(1+7P7(+$

,-7P2*,P)*29)*T2> % '&; CV= V(05)P7+1 H)*T2>9! %&&B!

B$"G#$B@@EG$F;

% % &#A67--759A'! H8*)119a?! cn?((-2C'! 2P,-;J*TP%&&D ,+3 782

%&&D -,*12E98,-22[52*702+P,-*29)-P9%'&;/LLL?*,+9,8P7(+9(+

A,PP2*+ C+,->979,+3 =,867+2/+P2--712+82! %&!&!B% "$#$FB!E

FGD;

% B &#C37+7S! =(929S! _--0,+ H;J,82*28(1+7P7(+$ ?625*(U-20(.

8(052+9,P7+1.(*86,+1297+ 7--)07+,P7(+ 37*28P7(+ %'&;/LLL

?*,+9,8P7(+9(+ A,PP2*+ C+,->979,+3 =,867+2/+P2--712+82!

!@@"! !@ ""#$"%!E"B%;

% G &#H6,+ H! 4,(a! V,(\! 2P,-;/--)07+,P7(+ +(*0,-7M,P7(+ .(*

*(U)9P.,82*28(1+7P7(+ ,1,7+9PT,*>7+1-716P7+18(+37P7(+9%V&QQ

A*(82237+19(.P62/LLL/+P2*+,P7(+,-a(*X96(5 (+ C+,->979,+3

=(32-7+1(.J,829,+3 429P)*29"C=J4/ &B#;<782! J*,+82$

/LLLV(05)P2*H(872P>!%&&B$$"E!DG;

% $ &#J,+ V<! R6,+1JS; (̀0(0(*5678.7-P2*7+1U,923 7--)07+,P7(+

+(*0,-7M,P7(+ 02P6(3 .(* .,82 *28(1+7P7(+ % '&; A,PP2*+

I28(1+7P7(+ ]2PP2*9! %&!!! B%"!&#$!GDFE!G"@;

% D &#42(*167,329C H! \2-6)02)*A <; J*(0 .2W P( 0,+>$

/--)07+,P7(+ 8(+20(32-9.(*.,82*28(1+7P7(+ )+32*T,*7,U-2

-716P7+1,+3 5(92%'&;/LLL?*,+9,8P7(+9(+ A,PP2*+ C+,->979

,+3 =,867+2/+P2--712+82! %&&!! %B"D#$DGBEDD&;

% " &#\,9*7I! ',8(U9K a; ],0U2*P7,+ *2.-28P,+82 ,+3 -7+2,*

9)U95,829%'&;/LLL?*,+9,8P7(+9(+ A,PP2*+ C+,->979,+3

=,867+2/+P2--712+82! %&&B! %$"%#$%!FE%BB;

% F &#a,+1̀ ?! ]7H R! a,+1SH;J,82*28(1+7P7(+ )+32*T,*>7+1

-716P7+18(+37P7(+9)97+192-.Y)(P72+P70,12%V&QQA*(82237+19

(./LLL/+P2*+,P7(+,-V(+.2*2+82(+ C)P(0,P78J,82,+3 429P)*2

I28(1+7P7(+;H2()-! f(*2,$ /LLLV(05)P2*H(872P>!%&&G$F!@E

F%G;

% @ &#'(U9(+ K'! I,60,+ R! a((32--4C;C0)-P798,-2*2P7+2[.(*

U*7317+1P621,5 U2PW22+ 8(-(*70,129,+3 P626)0,+ (U92*T,P7(+

(.982+29%'&;/LLL?*,+9,8P7(+9(+ /0,12A*(82997+1! !@@"!

D""#$@D$E@"D;

%!&&#V62+ ?! S7+ a ?! R6() ZH! 2P,-;?(P,-T,*7,P7(+ 0(32-9.(*

T,*7,U-2-716P7+1.,82*28(1+7P7(+ %'&;/LLL?*,+9,8P7(+9(+

A,PP2*+ C+,->979,+3 =,867+2/+P2--712+82! %&&D! %F"@#$!$!@E

!$%G;

%!!&#4*(99I! \*,N(T78:;C+ 70,125*25*(82997+1,-1(*7P60 .(*

7--)07+,P7(+ 7+T,*7,+P.,82*28(1+7P7(+7+ %V&QQA*(82237+19(.

C)37(E ,+3 T732(EU,923 U7(02P*78 52*9(+ ,)P62+P78,P7(+

"C:\ACn&B#;4)7-3.(*3! _f$ H5*7+12*!%&&B$ !&E!F;

%!%&#R6,+1?A! ?,+1SS! J,+1\! 2P,-;J,82*28(1+7P7(+ )+32*

T,*>7+17--)07+,P7(+ )97+11*,372+P.,829%'&;/LLL?*,+9,8P7(+9

(+ /0,12A*(82997+1! %&&@! !F"!!#$%$@@E%D&D;

%!B&#K(= <! :2PP2*-7=;?628(+P()*-2PP*,+9.(*0$ C+ 2..7872+P

37*28P7(+,-0)-P7*29(-)P7(+ 70,12*25*292+P,P7(+ % '&; /LLL

?*,+9,8P7(+9(+ /0,12A*(82997+1! %&&$! !G"!%#$%&@!E%!&D;

%!G&#Z72Z! ],0fE=;C+ 2..7872+P7--)07+,P7(+ +(*0,-7M,P7(+ 02P6(3

.(*.,82*28(1+7P7(+ %'&;A,PP2*+ I28(1+7P7(+ ]2PP2*9! %&&$!

%""%&&D# D&@ED!";

%!$&#R6,+1S';/0,12L+17+22*7+1"!#%=&QQ/0,12A*(82997+1;%P6

23i\27N7+1$ ?97+16),_+7T2*97P>A*299!%&&D$!$!E!$B;%
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! %&&D$!$!E!$B;&

%!D&#H70?! \,X2*H! \9,P=;?6280) 5(92! 7--)07+,P7(+! ,+3

2[5*2997(+ 3,P,U,92%'&;/LLL?*,+9,8P7(+9(+ A,PP2*+ C+,->979

,+3 =,867+2/+P2--712+82! %&&B! %$"!%#$!D!$E!D!F;
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