


J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

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

!!!!!!!!!!

!

!!!!!!!!!!

!

"

"

"

"

!"#$%&'(

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

!"#!

!

$

"

%

#

#&

$

%

#

$

%

!

&#

#$&

%

"

'

..

(

)*+,-./

!"#$%

/012

&'()*+,- ./

#

01

#

23

#

4567

#

089

!3456"

:::::::::

;<=>?@ABCDEFGHIJ KLM

#

NOP

!3477"

:::::::::::::::::::

8Q?@RSTUVWXCYZ[\]^ _`a

#

0b

!3483"

::::::::::::::::::

cdefgh!"#CijefklIJ _mn

#

op

!3486"

::::::::::::::::::

qZrstuCvwxyz){IJ N|}

#

_~}

!3497"

:::::::::::::::::::

��rsR��tuC

:;)<)$)=)

|�IJ ��

#

���

#

���

!34>7"

::::::::::::::

)*01-23

�6��������C����J N��

#

���

#

p��

#

�� 

#

_a

#

�8¡

!346?"

:::::

cd¢£&'R¤tuC¥¦§¨©� ª«¬

#

N­®

#

¯L°

!334?"

::::::::::::::

±Z²³tuR´²ghC!"#µf¶·&' .¸¹

#

º»¼

#

½~�

!3346"

::::::::::

¾¿DE&'ÀÁÂ[\)zÃC#� ÄÅ

#

ÆÇc

#

È«´

#

ÉÊË

!3337"

:::::::::::

ÌÍMÎC¶�[\){ ÏÐ

#

ÑÒ}

!33??"

:::::::::::::::::::::::::

[\ÓÔ±ÕCÖf×Ø¤ÙÚÛÜyz ÝÞß

#

àáâ

#

àã

#

äåæ

!33?>"

::::::::::

)*,4-56789

ÃçèéH�<C[\êë Èìì

#

íî3

!33@7"

:::::::::::::::::::::::

!"#ïðñòC¤yó[\qZ ôËõ

#

ö÷ø

#

ùú

!3355"

:::::::::::::::::

û\üýþÿ!"#$%& '()

#

dÊ*

#

+`ß

#

º,

!3374"

::::::::::::::::



J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

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

:;<=>?@<=

-�./01�23&'Cf45k678 N9}

#

:;

#

<=>

!337>"

:::::::::::::

AB)*+,

±Z?@6rstuCABCDEFGHI JK3

#

L-M

#

öNO

#

PQ

#

_R

!338>"

:::::::

|�CSTU7[\){6VWXYZ[Z&'

N\]

#

^¸_

#

`-a

#

àb3

#

�c

#

Pd«

!3397"

:::::::::::::::::::

CD)*+,

6ñef[\ghi�ÌÍjk©� Èa

#

lm

#

þn

!33>3"

::::::::::::::::::

opqr

:#$A#&;B,A

?@6st[Zuv2wè±ZC

CD1

6¤6x[\qZ

=y

#

_zz

#

{|}

!33>>"

##############################################

::::::::::::::::::::::::::::::

$

!"#$%&'()

%

*+,-./

!3368"

::::::::::::::::::::::::::

!"#$#%&'

.

!"#$

&

%

.

&

.. ..

~�

!3668

���

"....

�

39

�

.

�

6

¦

. ?43?

�

6

~

38

���

EFGH

.

ÃM�ñ�

E

..

I

.

ÃM�ñ�ef#����

ÃM[�[?ññ�

��#��s6lI�ñ���

E

..

.

.

_8î

.JKL

.'

ÃM[�[?ñ�

(

�������

��

693>

g�

.

��

344343

�mg�

&E)%F);=*G*HGH$

��

&434I85>49667.434I>?8355?6

2 �

&JJJGHE)%GH$

MNOP

.

���cn��

QRSTUVW

.

��� ¡ï�

4@58

¢

& X Y

.

����£¤²

P

..

Z

.

´M¥¦�²

[\XY

.

ÃMM§[¨©ùª«¬

!

ÃMM§¨­

"

!

��

@66

g�

.

��

344455"

'()*+,-.*-/*/01.:")$,=,DH*K,<L#MCH),$H,=

')2-32+*/01 ..N$=A)A&A,#M1,<#A,C,$=)$%DOOB)H*A)#$#

:DC :")$*C#H),AL#MN<*%,*$K P;*O")H=

N$=A)A&A,#MDOOB),K Q"L=)H=*$K :#<O&A*A)#$*B

0*A",<*A)H=

45,*6*/,.2+...RN+)*#J,$

7/,.2+#8(09,35*+. SK)A#;)*B*$K Q&-B)=")$%T#*;K

#MU#&;$*B#MN<*%,*$K P;*O")H=

!QGVGT#(693>#T,)E)$%344343#:")$*"

SI<*)B&E)%F);=*G*HGH$

:,3.+,0(.*/01.. T,)E)$%T&;,*& M#;W)=A;)-&A)#$ #MX,J=O*O,;=

*$K U#&;$*B=

:2;*3.,< ....DBBR#H*BQ#=AVMM)H,=)$ :")$*

=2+*,>-.....:")$*N$A,;$*A)#$*BT##Y ';*K)$%:#;O#;*A)#$

!QGVGT#(@66#T,)E)$%344455#:")$*"

8+,-.*/01....T,)E)$%T,)B)$ Q;)$A)$%/#&=,

NCCX3448I>683..:X33I@97>Z'T..:VWS!''+2!..

M®�£¯¢

& >?I>@3.

M°£¤¯¢

& 03548.

M®%±

& 57G44

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

˚Ø˚Ø˚Ø

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

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

!"#$%&'("$)'*+,-+./+0'12%1

;"%5,%53

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

345,-67+-80+98"#4 :;<=."4+#>"09?,+0@0+9"#?-6"A 0+B"A9-0?B-6"A

C8? :"AD" E6? F+6" G5"H6+" I?J5ADK?5ADL8+A" E6? M65"N65A!%2O)#

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

P"#"0B"A9-5ABJ5#D"06-8.9Q6-8 #?.6A5AB+@B".,+A95-6"A -05A9>"0..5-06R G?5A M6AD98+AD" F5ADC8+ADL86!%2SS#

!!!!!!!

:J/064 6.5D+4+A"96AD.+-8"4 /59+4 "A Q57+#+--05A9>"0.59Q+##59"A 59,509+5A4 0+4?A45A-0+,09++A-5-6"A9."4+#

E6:?6/6A" E6? =+AD!%2T%#

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

=59-."-6"A +9-6.5-6"A 5#D"06-8./59+4 "A ."-6"A 6A>"0.5-6"A 545,-5-6"A E6C6J6A" G5ADU6!%2T)#

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

V+R-?0+>+5-?0+>?96"A@/59+4 -Q"@9-5D+B#?9-+06AD9+D.+A-5-6"A 5#D"06-8. F5ADK568?5" E6W+8?5!%2&S#

!!!!!!!!!!!

X.,0"7+4 P06.6A6965#D"06-8.Q6-8 -8+-+R-?0+5A4 +4D+>+5-?0+9 <+A *8?"V5ADM65AD8"AD"Y5ADH65#?A!%2ZS#

!!!!!!!!!

)*&+,=%&'6313&%->,2"+%151"%

*+5..+59?0+.+A-/59+4 "A .6B0"4+,-8 ">>6+#4 #+A9>"0#59+0Q+#46AD

F5AD[6AD\65AD" :?5ADG5-6AD" U6H65AD>+6" [+AD=5ADJ?" E6]6A" V5ADM65"N6!%2)1#

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

5̂0#J9."_+4+-+B-6"A /59+4 "A B"4+/""_ ."4+#5A4 .?#-6,#+>+5-?0+9 H65AD;6ADR6A"F5AD:"ADJ?" P56M6ADJ5AD!%%21#

!!!!

345,-67+5B-67+B"A-"?0."4+#6A-+D05-6ADD#"/5#5A4 #"B5#6.5D+>6--6AD+A+0DJ C8? M65"98?" *?A U?5A9+A" M65W+98+A!%%2)#

!!

["0B+#56A 98504 6.5D+9B#5996>6B5-6"A /59+4 "A K5?9965A B"#"0."4+# C8+ADM65" :? :5"\6" C8"? ;6ADN?5A" =5A G5B8?A!%%%S#

!!

X.5D+9+D.+A-5-6"A >"0Q8++#9+-.+59?0+.+A-/59+4 "A 0+D6"A D0"Q6AD *86U65A" F? Y568?5!%%11#

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

*#646ADQ6A4"Q.?#-6@#5/+#,0",5D5-6"A B#?9-+06AD>"09+50B8+4 6.5D+9

K? <?6\?A" P8+A *8+AD#+6"P8+A K+AD" F5ADH65B56!%%1Z#

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

)*&+,?%-,$35&%-1%+ &%-;"*/#5,$@131"%

X.5D+.5-B86AD/59+4 "A -8+.+46?.96.6#506-J.+59?0+ C8"? (6ADA6AD" E7F+A\6+!%%`S#

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

;?#-6@>"B?96.5D+>?96"A ?96AD545,-67+46B-6"A50J#+50A6AD.+-8"4 G5A P8?A.5A" K?"]5"#"AD" G6;+AD!%%OO#

!!!!!!!

K+".+-06BB"A9-056A-9">#"B5-6ADB5.+0595A4 ,+",#+ V5"E6A.6" G? G5,+AD" W6:?6\?A" *?A E?"!%%S2#

!!!!!!!!!!

@1$5#&'>,&'156 &%-=#+*,%5,->,&'156

WJA5.6B+75#?5-6"A 5A4 ."46>6B5-6"A .+-8"495D56A9-5DD0+9967+.+98 86+050B8J."4+#9

F5ADW5A8?5" E? F+6" [5A H6AD?6!%%SZ#

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

4,-12&')*&+,<$"2,331%+

P".,?-+0564+4 465DA"969"A 6A-+07+0-+/05#469B4+D+A+05-6"A Q6-8 985,+5A4 -+R-?0+>+5-?0+9

:5"*86\6+" H65ADH65AD?"" K?"G5A0"AD"C85A *8?" E6:"AD!%%TZ#

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

X.,0"7+4 B"?,#+4 ."4+#>"0;<6.5D+99+D.+A-5-6"A 5A4 /6590+9-"05-6"A

F5AD*8?A>+AD"H6M65"A5"C85ADH65AQ+6"P8+A G?A\6+"=5ADE6A"C85A V65A.6AD!%%&S#

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

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

*86, 4+-+B-6"A >0".#"Q"/9+075/#+0+D6"A96A ",-6B5#0+."-+9+A96AD6.5D+0J C8"? F+6" K?5A H65A" :+G"?!%%Z%#

!!!!!!

*3<5A4 .?#-69,+B-05#6.5D+>?96"A 5#D"06-8./59+4 "A ,?#9+B"?,#+4 A+?05#A+-Q"0_95A4 A"A@9?/95.,#+4 P"A-"?0#+--05A9>"0.

H6A M6AD" E6:?68?6" *86[6#6!%%ZZ#

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



J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

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

:(-;!"! <(;$

=25;! %&!%

!"#$%&

" >?@$!;A!##

'()*+

" B##

',-&

" !&&CDE$C!#%&!%$&$D!&C!D&E

.'/012

"

;ÍÎ

!

/¼

F

7©�v½ÏÐÑÒ¯p�ÓJ(s÷¹

%'&F

&'()(*+,

!%&!%!!"#$$"!&C!D!&CE;

3456

"%&!!D&ED!K'

7856

"%&!%D&AD!C

9:;<

"

ÔvÕ97H+¿WMø

#%&&$'H!&!K$

=>?@AB

"

;ÍÎ

#!$EA(#$!

X

!%&&$

$VvwÖ�[+\;Æq+Lc×R+e

!

&l«'�Ø&Ùud[+

#M8(-2h2+Q*,-2VZD

(+$

¤Q�pq+LcQRhiS

!

fghijklqr(stu

*@

ÚwÛnoã

@

ÚwÛ¯&noy

) MD0,7-"6)7R7+;-7O28D-Z(+;.*

��qr�����i�U��"j��

345

!

#6

vwÖ�[+u+{_`p¤QH+a

!

vw

#"!&&A$

O

#

P

"

l��

mD=:L

j«·¸¤¹º��®

!

�� ¡7©�ÏÐÑÒ¯p(s÷¹j«

(((

¨ú�XY7©

mD=:L#=VWmD=:L$)

Ý�}Ã¹(sÜ¨ú�7©�v

!

7kÆ

mD=:L

Q«}�vk�(sÖÆaq+���

Ý9:;rÞ

!

%}VÀY7©aqÖ¦¨Ô�

!

HkÆß7©�vÚö!R(s

)

¬�­®¯°

!

p

mD=:L

j«

�\

!

��j«[�àì�·¸¤¹ºêá

!

¥�¬¤¹ºo

#

j�âV

K&

½

!&&$!

!R(s_¹\�À1�

&FK(!FK 3 !̂

(ã�1

mD=:L

j«÷¹k(s�&�°¦©x�;

!

[�òI�(\�®

)

QRS

"

(s÷¹

'

7©�v

'

ÏÐÑÒ¯p

'mD=:L

!:8.*&*2'F,&,60/*6F 2,)-0&8'/,&06;'+,1,)).'6/30.2

'/;,11'/06' /('./,'6&.,&46&'6).,(./,,6)')*06/20&,1

V7G)7R7+! V7) J2+1

L3G+0)*3-)$&/-&$0*+),$- +-. ;$*G(),-2 !",3-"3! !"#$$%$&!",3-"3! 4,R+- K,+$)$-2 6-,7308,)9! 4,R+-#"!&&A$! ;#,-+

%8/).'7)" /+ (*32*Q(705*(T2Q62+(7926,+3-7+1(.D=:L9Q*(+102Q6(3! ]25*(5(92,+2]70,1232+(797+102Q6(3 R,923

(+ ,95,*92,+3 *23)+3,+Q*25*292+Q,Q7(+90(32-7+ Q62],T2-2Q3(0,7+ 8,--23 =7+1-2=8,-2V(]D.*2\)2+8ZW,T2-2QmD=:L

#=VWmD=:L$;>62R,978732,79Q(.(--(]Q6*229Q259" .7*9Q! )92Q62],T2-2QQ*,+9.(*0(+ Q62+(79Z70,12! Q62+ 205-(ZQ62

mD=:L,-1(*7Q60(+ Q62-(]D.*2\)2+8Z],T2-2Q8(2..7872+Q9! ,+3 .7+,--Z! *25-,8Q626716D.*2\)2+8Z],T2-2Q8(2..7872+Q9RZ

N2*(9;>622P52*702+Q,-*29)-Q996(]Q6,Q8(05,*23 Q(Q62mD=:L02Q6(3! Q625*(5(923 02Q6(3 790(*2*(R)9QQ(9Q*(+1

+(792;BQQ6217T2+ 9Q*(+1+(792-2T2-#T,*7,+82.*(0K& Q(!&&$! Q62?=<I(.Q6232+(7923 70,12705*(T23 ,R()Q&FK(

!FK 3 ;̂H2,+]67-2! Q625*(5(923 02Q6(3 8,+ (T2*8(02Q625*(R-20(..-)8Q),Q7(+ (.Q6232+(7923 70,12]62+ )97+1Q62mD

=:L! ,+3 705*(T2Q62T79),-2..28Q(.Q62*28(T2*3270,12;

9,: ;0.&/" 70,1232+(797+1' ],T2-2QQ*,+9.(*0' 95,*92,+3 *23)+3,+Q*25*292+Q,Q7(+9' mD=:L

<=

/

=

T

Æ$Í

!

_�p(sÏÐÑÒ¯p>?^öw

ä�6Ï�¯phi

)

æ¿X�tÄ¥ Gi�¬

ª��q¾7Vrq��*åRS&

!

<åHæü

r�u�çJÍ¯p¬ª�'�k@

!

�_�W(

s

!

�Þ±RS�l��ÝrÞ

!

ær�l¨^

)

±

>?èé1`bÕÖ¿¯p_��ð¸

!

H[z�

êë1ÑÒ¿�J%

)

ø~

!

ÏÐÑÒ¯p>?|

5�;ÆV(s÷¹

%!DC&

*

ì�íuAÑ

%"&

*

@A

B

%@!E&

½(sÁR

%@DA!ED$&

y��

)

ÏÐÑÒ¯p¥(s÷¹&�;ÆÄwä�

¯�fghijk� 

) h62+

ywîÏÐÑÒ¯

p>?ïðl-Jy��

!

­JëUQ«��1

?̂L<# R,9785)*9)7Q32+(797+1$

(s÷¹Q«

%K&

)



J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

J I
G

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

!&C%#

&'()(*+,

#

]]];8_71;8+

!

!"

"

4)-2*Z)N

Ù61�v�÷¹Q«

!

¥��Ýd/�

� aru��vã�;�'u�Î¸IÃ

!

(

}ñGsó÷¹k�P¤aq��HJçJò

þ

!

\Ú1�óôá�÷¹­®

%C&

) M-,3

yw¿

V

mD=:L

Q«

%!&&

+�õS�9:;ÑÒrÞ�

�1¿V

mD=:L

�(s÷¹Q«

%!D%&

)

�k

!

¿V

9:;ÑÒrÞ+�

#mD=:L$

ÏÐÑÒ¯p>?

�÷¹Q«¶6Ïhi

)

ö>÷yw

%!!&

�rÞ+

���÷y5 Gøµj���Ùù��

!

(¬

�:J[Ù>eQ�Ñ«

)

úûüyw

%!%&

�ÏÐ

¯p��t;ÆV7©÷¹IÃ

!

��H7y'

�7©aq�Gqõö÷¹�ø�

) :,-7(--,6N,D

326

%!@&

ywÖhi1ÆóQ«ÐÑ(s÷¹�Ï

Ð¯p>?

) L(+1

yw

%!A&

´�î�(s�ðñÏ

Ð­s½2ð9�å­s

!

��1¿Vøä�Ï

ÐÑÒ¯p>?

!

(¬�1ÐÑ±ÈÏÐÕÖy

���Q«

)

7%

!

/{j«�+�¤etu¤¹º�Q«

�J%

!

�oÄ

mD=:L

j«¥(sÃ�"¤¹º

�

!

!R(s�_¹\p(\�®°¦"�

%!&

!

f

g¨Û¥V±Q«}¹º"l�G

!

§¹º"¤�

!R(s¥èý£�[�°¦�þÿ©x

%%&

)

l

1ã�ÿ T!

!

XBÅÆ7©�vê��Aª(

sÀXYê@

!

%¿V

mD=:L

Q«�ÏÐÑÒ¯p

>?ê��·¸X¹º�ç9J%

!

¥¨ú�7©

mD=:L#=WmD=:L$

Q«

%!K&

¿}�/

!

� ìhi1

7©�ÏÐÑÒ¯pÓJ(s÷¹Q«��ê

)

�

�}a¬�

!

".17©AÑ|qÎãÀY7©a

q�³´tuòþ}÷¹Q«�ê�º»

)

�%\

"1��¨ú�XY7©

mD=:L

j«p¨©

mD

=:L

j«�÷¹�ê

)

¬�­®¯°

!

}V¤¹

º

!

��Q«³"°¦�À1!R(s�¼=_¹

\

!

%)ã�1

mD=:L

j«÷¹k(s�&�°¦

©x�;

!

[�òI�(\�®

)

>=95CJL

���#

>A>=

�&����i�HI

¬ª_�

!

#

#

-

ã��ÝrÞ

+ %̀&

!!

&

%

!-!

&

J

&

#

#

- fJ

#- gJ$!

m&

+&

A

,

J
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