
基于高光谱图像的改进SIFT特征提取与匹配

丁国绅, 乔延利, 易维宁, 杜丽丽, 方薇

引用本文:
丁国绅, 乔延利, 易维宁, 等.  基于高光谱图像的改进SIFT特征提取与匹配[J].  光学 精密工程,
2020, 28(4): 954-962.
DING Guo-shen, QIAO Yan-li, YI Wei-ning, et al. Improved SIFT feature extraction and matching
technology based on hyperspectral image[J]. Optics and Precision Engineering, 2020, 28(4): 954-962.

在线阅读 View online: https://doi.org/10.3788/OPE.20202804.0954

您可能感兴趣的其他文章

Articles you may be interested in

改进的视角鲁棒KAZE特征匹配算法

Improved KAZE feature matching algorithm with viewpoint change robustness

光学 精密工程. 2016, 24(3): 616-625   https://doi.org/10.3788/OPE.20162403.0616

融合全局-颜色信息的尺度不变特征变换

SIFT matching with color invariant characteristics and global context

光学 精密工程. 2015, 23(1): 295-301   https://doi.org/10.3788/OPE.20152301.0295

多模态鲁棒的局部特征描述符

Multimodality robust local feature descriptors

光学 精密工程. 2015, 23(5): 1474-1483   https://doi.org/10.3788/OPE.20152305.1474

自适应变尺度特征点提取方法

Self-adaptative variable-metric feature point extraction method

光学 精密工程. 2017, 25(1): 188-197   https://doi.org/10.3788/OPE.20172501.0188

采用改进尺度不变特征变换在多变背景下实现快速目标识别

Fast object recognition under multiple varying background using improved SIFT method

光学 精密工程. 2015, 23(8): 2349-2356   https://doi.org/10.3788/OPE.20152308.2349

http://www.eope.net/
http://www.eope.net/
http://doi.org/10.3788/OPE.20202804.0954
http://doi.org/10.3788/OPE.20162403.0616
http://doi.org/10.3788/OPE.20152301.0295
http://doi.org/10.3788/OPE.20152305.1474
http://doi.org/10.3788/OPE.20172501.0188
http://doi.org/10.3788/OPE.20152308.2349


!

!"

"

!

!

#

#

!$!$

$

#

%

! !

!!!!!!!!!

!

&' ()*+

!

%

&

'()*+,-./0)(*(1,2,

3

(,00/(,

3

! !!!!!!

4156!"

!

716#

!

8

&

/6!$!$

!!

!"#$

!

!$9:;9$;>9

"

%&#$

!

!$9:;9!;!$6

!!

'()*

!

D,0'ºÆ¤123456

!

716\@ff;9:D$$!

#

+,-.

!

9$$#;:!#@

!

!$!$

#

$#;$:=#;$:

'·¸[¹Iº@»¼

DM]F

67½¾¿ÀÁ

abc

9

!

!

!

def

9

!

ghK

9

!

ijj

9

!

k

!

l

9

"

"

96

BbH2; .mI26734OP` >nI2op5qrstuvwxy

!

.m z{

!>$$>9

$

!6

BbH2st12

!

.m z{

!>$$!?

#

CD

!

�HIM�7��7S

!

DM]F

#

t�­P¶�è��Þª�'

%

½»«ÕN+,

"

PQ8RS1°Õ&¼�èN~

x

DM]F

t�

$

��

"

ÈþjL

DM]F

t�DÕ"2T½N³É¾Ç

"

¨è§� ­¥£NÕ&¼�è��÷ ¿��

�N�Þ

"

�ùºÕ&¼�è×7Ç�t�DCÕ"7SÅ3N�è

"

HMâ�dN��_��&N��Þª�¯÷I

�

&

uù

"

jL

DM]F

t��L¯�N~xd�*µ|}6ò´éÀ�×g?Nèo<=à³É��ò>"

"

¶�å8

èoÞN¦%<=

"

»D�6ò´éN¦%<=��8��ò>"

"

§��ò>"N»Á¬¥

"

§aºÀ�×g?Nè

o<=xyf»Á.»

"

aº��ò>"DN¦%<=xy(�»Á

$

»¼_�¨©ªW

'

§ÔºÙ)¢öù)¢.ø

N^_£

"

¹ºÕ&¼�è³ÉÕ"2T½Ndó¬½¾I���ÞNP¶ª�

"

ÔThÂÃQ�èDNg¢Þ

&

§�

�ò>"D��6ò´éN¦%<=×7��Þ»Á!�¬¥N/êÈþ

"

vÙ»Áª�ÚdÇd�N

=:

m�=

"

g

¯Pü8t�N»ÁK¬

$

E

!

F

!

G

!

kPl!ªm!n

!

±,opq

!

rstu

!

pqvw

HIJK.

!

F.>:96#9

!!

+LMNO

!

8

!!

!"#

'

9$6><""

(

%.26!$!$!"$#6$:=#

F)

,

*"G&!=FHI%&.(0*&&J(*.'(#"/./!).('-#/

B

(&'-/">"

B5

1.+&!"/-

5,

&*+

,

&'(*.>#).

B

&

AM7IIK1;*O0,

9

"

!

"

JM8%Q+,;5(

9

"

QMH0(;,(,

3

9

"

A_L(;5(

9

"

]87I H0(

9

"

!

9@Z(

:

O)M$.)1$.

:

$

&

J

=

1+")%<)%+M.)1+$*)*,<#).)"1(.+S)1+$*

"

H*#2+0*/1+121($

&

J

=

1+"/)*,L+*('("#)*+"/

"

<#+*(/(H"),(3

:

$

&

!"+(*"(/

"

A(

&

(+!>$$>9

"

<#+*)

&

!@8*+9(./+1

:

$

&

!"+(*"()*,;("#*$%$

5:

$

&

<#+*)

"

A(

&

(+!>$$!?

"

<#+*)

#

"

<$..(/

=

$*,+*

5

)21#$.

"

4>3)+%

'

&

N(+

!

)+$

&

3@)"@"*

31+(*.'(

'

8(V(,

3

+''O0*V+55,KVS0/1RR0+'K/0

&

1(,'*+,-O(

3

O0//1//+'0(,'O0'/+-('(1,+5D)+50M,;

[+/(+,']0+'K/0F/+,*R1/V

!

DM]F

#

+5

3

1/('OV

"

+,(V

&

/1[0-DM]F+5

3

1/('OVU+*(V

&

/1[0-S+*0-1,O

P

;

&

0/*

&

0)'/+5(V+

3

0*6](/*'

"

O

P&

0/*

&

0)'/+5(V+

3

0*U0/0K*0-+*'O0(V+

3

0*

3

0,0/+'0-S

P

I+K**(+,'/+,*;

R1/V+'(1,S+*0-1,'O0I+K**(+,

&P

/+V(-)1,*'/K)'(1,(,'O0'/+-('(1,+5DM]F+5

3

1/('OV+,-'O0)O+/;

+)'0/(*'()*1RO

P&

0/*

&

0)'/+5(V+

3

0*U('O'O0*+V0V+)/1;)O+/+)'0/(*'()*(,-(RR0/0,'U+[0S+,-*6FO(*

)1,*(-0/+S5

P

(,)/0+*0-'O0,KVS0/1R/0+5*(

3

,(R()+,'R0+'K/0

&

1(,'*-0'0)'0-6D0)1,-

"

'O0'/+-('(1,+5

DM]F+5

3

1/('OV+,-*0[0/+5(V

&

/1[0-V0'O1-*1,5

P

)1,*'/K)''O0R0+'K/0-0*)/(

&

'1/'O/1K

3

O'O0

&

(Y05



(,R1/V+'(1,(,'O0,0(

3

OS1/O11-1R'O0'+/

3

0'

&

(Y05+,-(

3

,1/0'O0

&

1*('(1,(,R1/V+'(1,1R'O0

&

(Y056M,

'O(**'K-

P

"

'O0

&

1*('(1,(,R1/V+'(1,1R'O0'+/

3

0'

&

(Y05U+*(,)5K-0-(,'O0R0+'K/0-0*)/(

&

'1/6FO0

&

(Y;

05(,R1/V+'(1,(,'O0,0(

3

OS1/O11-U+*R(/*'K*0-R1/)1+/*0V+')O(,

3

"

+,-'O0

&

1*('(1,(,R1/V+'(1,(,

'O0R0+'K/0-0*)/(

&

'1/U+**KS*0

X

K0,'5

P

K*0-R1/R(,0V+')O(,

3

6FO0*(VK5+'(1,/0*K5'**O1U0-'O+'S

P

5(V('(,

3

'O0/+'(11R'O0*KS1

&

'(V+5[+5K0

"

'O0V0'O1-1R)1,*'/K)'(,

3

I+K**(+,

&P

/+V(-U('OO

P&

0/;

*

&

0)'/+5(V+

3

0**(

3

,(R()+,'5

P

(,)/0+*0-'O0,KVS0/1RR0+'K/0

&

1(,'*0Y'/+)'0-

"

+,- V1/00Y'/0V0

&

1(,'*(,'O0(V+

3

0)1K5-S00Y'/+)'0-6]K/'O0/V1/0

"

'O0

&

1*('(1,(,R1/V+'(1,1R'O0'+/

3

0'

&

(Y05U+*

+--0-'1'O0R0+'K/0-0*)/(

&

'1/+*'O0

T

K-

3

V0,'S+*(*1R'O0*0)1,-*'+

3

01RR0+'K/0

&

1(,'V+')O(,

3

6

\1,*0

X

K0,'5

P

"

'O0,KVS0/1R)1//0)'V+')O(,

3

U+*+'50+*'=:'(V0*'O+'1R'O01/(

3

(,+5V0'O1-

"

UO()O

3

/0+'5

P

(V

&

/1[0-'O0V+')O(,

3&

0/R1/V+,)01R'O0+5

3

1/('OV6

4&

5

6"*!+

'

D)+50M,[+/(+,']0+'K/0F/+,*R1/V

!

DM]F

#&

O

P&

0/*

&

0)'/+5(V+

3

0

&

&

1*('(1,)/('0/(+

&

(V+

3

0

V+')O(,

3

7

!

5

!

6

!!

�èN23��-Ît�,ÄDÛ³ý�N

�Å

"

kTÎt�,ÄNÝº*-1°H�è2

3��<=NP¶ö»ÁÃÄ

"

øJ�Æ{0

%

h

�5X

%

>A

µÌ

%

>èðL��

)

9;#

*

$

Èþ23�

�N¸È

"

�è��P¶ÃÄ¯6Ið71°Þ

%

Zqc���È¸

"

Czt�DE

L%I

!

L+

&

5+;

)(+,1RI+K**(+,

#

t©

)

=

*

q

N%I

!

N(*'1

3

/+V1R

%/(0,'0-I/(-(0,'*

#

t©

)

?

*

%

IM�7��7S

!

D)+50;(,[+/(+,']0+'K/0 F/+,*R1/V

"

DM]F

#

)

<

*

$

uD

"

1°Z��qc���Nd�¯TH�è

IMq,ÞN7¥w7é!

"

1°Þ��N�è

��P¶d�ÇH�èNõR

%

,Þ

%

IM�7¥

é!Kw\

$

9:<<

$

"

C1/+[0)

PQ8��ÞN

�Åf§»_»Ç

)

"

*

D�uÝº°�è»Á

$

§

C1/+[0)

nÞâ�d��PQ.»

"

1SnÞâ

�t©÷r�PQ

"

��yªKN-

N+//(*

t

©

)

:

*

q

DM]F

t©

$

N+//(*

t©ýþèoÞÈM

NR¬!ðÎt�èDRkÞN��¢

"

/»§

(ºÀ�¯:N�èËD·¹Ù)NÞ×7�`

�èËN��ò>"

"

HõRqÈM¢7¥�é

!

"

-RS÷H<ºN�è��P¶d�

$

9:::

$

L1U0

)

9$

*

PQ8

DM]F

t©

"

DM]F

t©NK¬

÷ø°

N+//(*

t©�8í¯hPü

"

Ù½¾N¤

-u��IM�7K

$

nv

DM]F

t©RCPQ

¤kd8z{ANæÉlÊ

)

99;9>

*

$

DM]F

t©H�èNIM

%

õR

%

,Þq»¨

7S��ËxN<ºK

"

�íîÝº°�èN�

�P¶ö»Ás�

$

áâÝºz{Nã�

"

DM]F

d�N�[ÃÌÍ½Î

'

P¶N�è��Þª�

Ï'4�s[_�*×NO�

&

¹ºÀ�?N�

èË<=×7��ò>"

"

m/¬�ò>6ò�

�Þ

"

f§R÷�èDí�I¬0§��÷ñ�

�N� Þ

"

nv��¹ºÀ�<=×7��ò

>"I¬456½»Á

$

�H��+,

"

qTz

{APQ81S~xd�

$

eO+1

�

)

9#

*

µõ&M

QÏ

"

|}±B� ÈMÂNõ&ÓÝ

"

Pü�è

HøM

&

ÐÑ�

)

99

*

��2v8HøM²�Øª

"

/» a º ~ x N

d87D8\

!

d+,-1V D+V

&

50

\1,*0,*K*

#

d�Òd»ÁÌÈN��Gª

"

ú]

�è.]»Á

&

ÓÔÕ�

)

9>

*

��è�7.�M«

���Þâ�

"

ÖbZÓ��Þ

"

 2�À��è

Ë×ð7Tk ò7

"

³µ�2��Þ

&

QK

�

)

9=

*

§IM0/³É}+DØ�8Ù](5+­Óà

3]TIM�è

"

§|�6lN�Údô¶M8

wxNÓ©

"

~x»NÛZKTIM0/³µä

å7\<ÑøNÕ����ÞÛ�P´8Èþ

$

^»�H=>

DM]F

d�N�[

"

PQRS

1°Õ&¼�èN

DM]F

�è��P¶ö»Át

�

"

Pü8t�N��â�ö»ÁK¬

$

8

!

x�

DM]F

¡¢

!!

DM]F

t�-

A+[(-L1U0

§

9:::

$Ïªf

°

!$$#

$xyúgN1°IM0/�7KN�

è��â�d�

"

DM]F

��ò>"-1°6ò�

èN23��<=¶ö�èNõR

%

»¨qIM

N7¥Zl

"

nvit�kd8í¯z{ANÜ

==:

!

#

#

!!!!!

Ý,Þ

"

�

'

1°Õ&¼�èN~x

DM]F

��P¶ö»Á



ßfxy8ã�z{

$

DM]F

��ò>"N³É

*�ð7�£�k�à

$

8:7

!

ÂÃIº(ÄÅ

H6ò�èxyTIM��7S

"

Md� 

IMn©£N�è>�

$

�èNIM0/

O

!

?

+

"

:+

"

'

$

#

ª�7Ç��è

0

!

?

+

"

:+

#

öIMÍ7N�

�Õ"¶ª

\

!

?

+

"

:+

"

'

$

#

N"§ÀtN¨©

'

\

!

?

+

"

:+

"

'

$

#

B

9

!

$'

!

$

0Y

&

G

!

?

G

?

+

#

!

F

!

:

G

:+

#

!

!

'

!

! #

$

" !

9

#

O

!

?

+

"

:+

"

'

$

#

B

\

!

?

+

"

:+

"

'

$

#

"

0

!

?

+

"

:+

#"!

!

#

uD

'

'

$

c

'

$

$

!

$B.

(

/

"

- Õ " I M G ª

"

$

2

)

$

"

9

"

@@@

"

Jh9

*"

.

2

)

$

"

9

"

@@@

"

/B!

*"

ð0ª�Õ"

2T½NSªqRSN¦ª

"+

"

,

ª�"§Àt

$

�Ç��è�êxyÁ¹(

"

!

+B9

SN!

9

¦�èÀ!

+

SNáª!

>

¦ÍÎÁ¹(Md

"

�O�xyÕ"Ì�

$

2T½N¦ªÀÇ��è

qÙâ¦�èN¯:Ô <º

"

Jó

!

>

#

­�

'

J

B

51

3

!

.

V(,

!

'

"

P

#0

G

U

"

U

2

)

$

"

51

3

!

.

V(,

!

'

"

P

#0* !

>

#

uD

'

'

"

P

ª�Ç��èN¯:

"

U

7â¦�è

¯:NHª¢

$

8:8

!

67ÆÇÈ

÷ø°�èãM��qn��

"

Õ"þæþ

"¶ªNg¢��Ô�<º

"

¶IMäR¥NÕ

"þæþ"¶ªöÕ"!ð¶ªNK�Û³Î

ß

"

n v �   I M £

!

A(RR0/0,)01RI+K**(+,

"

A%I

#

NÕ"!ð�è³]8Õ"�è!ð2T

½

"

ºàâ��èg¢Þ

$

øw

A%I

0/DN

!

!

¦Âáª!

!

¦NRR¦�è=NRRkè

oÞöuÀßN

!?

kèoÞN¯:

"

�^¦�è

N÷À

"

kÞq=£÷ÀIMHÝ¦%N

:

kè

oÞ

"

Md�èN23g¢Þ

$

8:9

!

67ÆrÉ

C}��Þâ�MdNµ-RØ�¸�N�

�Þ

"

¼_0/DN��Þ¦%O�å¢Bè§

¬�Ô�(ÙhÙº

$

7v

"

H

A%I

IM¶ª

xy8©´éå¢

$

H°4�¶ª

&

!

?

#"

uÞæ

Ð�óJó

!

#

#

­�

'

&

!

#

#

3

&

!

#

$

#

F

4

&

F

4

#

#

F

9

!

#

F

4

!

&

4

#

!

#@

!

#

#

!!

nvI�Md

A%I

¶ªNÞæÐ�¶ª

'

C

!

$

#

B

C

!

$

$

#

F

4

C

F

4

$

$

F

9

!

$

F

4

!

C

4

$

!

$

"!

=

#

uD

$

ª�g¢ÞN¦%Ê�

$

1

C7

!

$

#

c$

"

Mdg¢ÞN�úÊ�

'

$

BG

4

!

C

G

9

!

$

#

4

$

!

4

C

!

$

#

4

$

@

!

?

#

!!

�ó

!

?

#

y�ó

!

=

#"

Md

C

!

$

#"

J©u:°

VºNç¢

"

Çj7iÞ�<º

"

��×7��Þ

|è

$

ã@

"

A%I

t©§6l£Å3Ng¢Þí�

<º

"

78]b6lÓÝ

"

Vº86lg¢ÞN*

c«ç¢

"

§vç¢×g?Ng¢Þ�|è£à

"

¿Qç¢Ng¢Þ*�Öb

$

8:;

!

67Æ�ÊJÁ

§Md��ÞN¦%<=.»

"

¤�Ùº�

�ÞNdÊ

"

|}��Ê�NõR�7K

$

��

`��Þ×7õRDò

"

ÎtººÀ�×g?N

�èãMð9¢

"

uÌ¢qdÊÎtÕóð0J

ó

!

<

#

qó

!

"

#

­�

'

3

!

?

+

"

:+

#

B

!

O

!

?

+

F

9

"

:+

#

G

O

!

?

+

G

9

"

:+

##

!

F

!

O

!

?

+

"

:+

F

9

#

G

O

!

?

+

"

:+

G

9

##��
!

" !

<

#

*

!

?

+

"

:+

#

B

'+,

G

9

!!

O

!

?

+

"

:+

F

9

#

G

O

!

?

+

"

:+

G

9

##(!

O

!

?

+

F

9

"

:+

#

G

O

!

?

+

G

9

"

:+

###

@

!

"

#

!!

�ººQÂN7iÀ�Èù®ð7

>?

k©

dÊ

"

RkdÊDé

9$j

�?NãM¢<=

"

LÎ

Mdê�ãM¢Ù¯NRS

"

¯Cë�Zå¢�

Ùº8��ÞN*dÊ

$

8:<

!

67ËÌÍÎr

×ð��ÞººQÂNÀ�c�7

#a#

k

©c�

"

Rk©c�¿®ð]

"

kdÊ

"

ÎtRk

©c�NRkdÊ=NãMê�¢

"

Md

9!"

�

NÊ�

"

�7i��ÞN��ò>"

$

78Á\

&�H��ò>"N>O

"

H3]Nò>"

A

x

y8äR¥ì×

$

A

�76ò��ÞN

9!"

�

N��ò>"

$

A

3

B

#

3

5

9!"

*

B

9

#

!

�� *

"

3

B

9

"

!

"

@@@

"

9!"@

!

:

#

9

!

)Ä±,opqSªmyzVvw

9:7

!

ÂÏ'·¸[¹Iº@Ð_ÑÒ

jL

DM]F

t�N�èIM0/N³µ-È

��èNÕ"Ì�_`N

$

ººR÷íP¶��

?=: !!!!!

&'

!

()*+

!!!!!

!

!"

"

!



NÇ��è

"

�uö��� Ì�ØªN��Õ

"¶ªð0xy"§Àt

"

Md� Ì�Øª£

NÕ""§�è

$

¯HÇ�¦áª!

>

¦N�è

xyÁ¹(

"

/» (�uö��� Ì�Øª

NÕ"¶ªxy"§Md!

!

S�è

"

�v¸®

³É�è2T½

$

m/³É8�èIM0/

"

f

À°0/DbÇ��è@NRR÷�è*-|}

Õ"Ì�WÕ"Ì��Á¹(NdóMd

"

IM

0/g¯�èg¿ë

"

î¹N�¼<=gT

"

nv

áâÌ�+MNI�

"

¬P¶dN�ºN�è�

�g'

$

Õ&¼�è-(&¼ð(«Úd

9$,V

�

=N&¼�è

"

§� ­¥£H R6òc� 

2]è

"

1­¥£N�è§÷ ¦%��� N

A7

!

A(

3

('+57KVS0/

#

¢

"

­¥/ïg:

"

�è/

N

A7

¢!"g:

$

kÕ&¼�èK�NFÏ

"

^»ý¤³É8

�èNIM0/

"

�ùPQºÕ&¼�è³É�

è2T½Ndó

"

�sì×J£

'

!

9

#

§I�&­¥×g?

"

·¶RSÕ&¼�

è×7�è2T½NÇ�¦�è

"

^¦DNRR

÷�è*bCÕ""§ì×

&

!

!

#

!

!

SDNRR¦�è*-ÀÇ�¦�

è�C}Õ"Ì�ÍÎÁ¹(Md

"

�v¸®³

É�è2T½

&

!

>

#

1SD÷ÀNj¦�è÷9MdÕ"!

ð2T½

$

�

9

7�èIM0/³É���

$

�

9

!

�èIM0/³µ

](

3

69

!

MV+

3

0*)+50*

&

+)0)1,*'/K)'(1,

9:8

!

'·ÉÓÔÕ@»¼

=FHI

67½¾¿ÀÁ

µÕ"2T½N³µd��ò>"N3]*

-78ú]»_N��P¶ö»Á*×

"

/¶�

ð-jL

DM]F

t�Ó-qT�H

DM]F

t�Ð

�NRØ�z{*Z�êë½»Á`´

)

99

"

9>

"

9=

*

$

��t�|}1S~xÙÚI���ò>"N�

�K

"

PÕ��P¶ö»ÁNÓ«

"

f§³É��

ò>"2¯*-¹ñ6ò��ÞººÀ�?N�

èË<=��

"

��LÎ'NnMàøw6ò�

�Þöí»Á��ÞN÷ñ+M

"

¶¬�676

ò��Þ§Ç�èDN¦%<=

$

nv^»�Ð

8ò>"Ê�

"

HuDé8¬�ª�ò>"N¦

%Ê�

"

§xy��Þ»Á2ð7f»Áö�»

Ájk�à

$

§jL

DM]F

t�N»Á�àD

"

¹ºÙß

ÀöùßÀNø¢×7»ÁöòN/êÈþ

"

L1U0

)

9$

*

§M»óÃWÙ(Qv£Nç¢V7

$6"

$

§ç¢Õ°

$6"

2¬MdÔTNvÙ»Á

"

f½»Á«Ãá.I�

&

ç¢\°

$6"

2I�Á

\½»Á«

"

f 2vÙ»ÁH49'

$

78P

Q�R+,

"

^»PQ8Ìý»ÁNäå

$

��

§f»Á¬¥È/F_ÙßÀöùßÀNø¢×

7»Á/êòØ

"

fv£Nç¢Vº�8w¯P

ü

"

¬�DéÔTNvÙ»ÁH

$

§ú]f»Á

ì×.»

"

H»Á¨©'÷ñK+Mxy;>

"

¶

÷ñK+MÙÕN

>

H��Þ×7(�»Á¬¥

N1Ø»ÁH

!

Q

"

Q7

#$

P¶f»Á¬¥]Ë»

ÁN1��ò>"N¦%Ê�

!

%

"

%7

#"

ÎtÇ�

�ò>"N¦%Ê�

%

÷H1Ø»ÁH

Q

N÷

H7S

"

/»ýþv÷H7SNô7S

"

ÎtMd

öÇ��ò>"_�»ÁN��ò>"N¦%Ê

�

%k

F/K'O

"

Ù»øw

%7

ö

%k

F/K'O

N÷H½!

+

"

�

+

¿Qººç¢×g2Çj7»Á¹v

"

�v»Á

Hµf»Á¨©DÖb

$

À°�è15N-È�

0/§��0/DN5¨lØ

"

nvv£���

¿ô7²õ>(�»ÁNÇ�

$

J�

!

­�

"!

3

"

*

"

=

#

2

Q

"!

37

"

*7

"

=

7

#

2

Q7

"

f��

3

6

37

"

*

6

*7

"

=

6

=

7

"

6

ª�»ÁH

$

%

7f»Á¬¥»Á]ËNÇ�èDN¯R��

Þ

"

¦%Ê�

%c

)

%

?

"

%

:

*

F

&

%7

7u÷ÝN6ò�

è D H Ý N » Á Þ

"

¦ % Ê �

%7 c

)

%7

F/K'OY

"

%7

F/K'O

P

*

F

$

À°

!

Q

"

Q7

#

-1Ø»ÁH

"

n

v¿ô

J

!

37

"

*7

"

=

7

#

Ie×-¿ô

J

!

3

"

*

"

=

#

C

<=:

!

#

#

!!!!!

Ý,Þ

"

�

'

1°Õ&¼�èN~x

DM]F

��P¶ö»Á



�

!

!

1Ø»Á�����

](

3

6!

!

!A-(+

3

/+VV+'()*Z0')O1RS+*()V+')O(,

3

RØ�õR

%

¿ú

%

öR

%

þ÷ì×¶Md

$

ÍZ

O+*(

!

3

"

%

#"

O+*(

!

*

"

=

#

ªÚóJó

!

9$

#"

ó

!

99

#'

!

%

:

G

3

:

#

?

F

!

3

?

G

%

?

#

:

F

3

:

!

%

?

G

3

?

#

G

3

?

!

%

:

G

3

:

#

B

$

" !

9$

#

!

*

:

G

=

:

#

?

F

!

=?

G

*

?

#

:

F

=

:

!

*

?

G

=?

#

G

=?

!

*

:

G

=

:

#

B

$

" !

99

#

1

%

:

h3

:

c)

9

"

3

?

h%

?

cM

9

"

3

:

!

%

?

h3

?

#

h3

?

!

%

:

h3

:

#

c"

9

"

*

:

h

=

:

c)

!

"

=?

h*

?

cM

!

"

=

:

!

*

?

h

=?

#

h

=?

!

*

:

h

=

:

#

c"

!

"

Ç�Þ

&

Nôò7

'

&?

B

!

M

9

"

!

G

M

!

"

9

#(!

)

9

M

!

G

)

!

M

9

#

&

:

B

!

)

!

"

9

G

)

9

"

!

#(!

)

9

M

!

G

)

!

M

9

.

#

@

!

9!

#

!!

1

.

9

c

7

*

&

7

(

7

*

=

7

"

.

!

c

7

3

&

7

(

7

3%

7

"

Ç

'

.

9

B

!!

*

?

G

&?

#

!

F

!

*

:

G

&

:

#

!

#(!!

*

?

G

=?

#

!

F

!

*

:

G

=

:

#

!

#"!

9>

#

.

!

B

!!

3

?

G

&?

#

!

F

!

3

:

G

&

:

#

!

#(!!

3

?

G

%

?

#

!

F

!

3

:

G

%

:

#

!

#

@

!

9#

#

!!

À°�è§7S}+D

"

1kÞN÷H¦%

�7

"

n¶0§�£lØ

'

]

*

&

]

(

]

*

=

]B]

*7

&

7

]

(

]

*7

=

7

]

"

]

3

&

]

(

]

3%

]B]

37

&

7

]

(

]

37%

F/K'O

7

]

"!

9=

#

Ç�Þ

&

7

Nôò7

'

&?

B

.

9

!

=

7

?

G

*7

?

#

F

*7

?

"

&

:

B

.

9

!

=

7

:

G

*7

:

#

F

*7

:

@

!

9?

#

!!

^²D

"

À°

%

?

(

3

?

"

nv

%k

F/K'O

Nôò7

'

%7

F/K'OY

B

!

&

7

?

G

!

9

G

.

!

#

37

?

#(

.

!

%7

F/K'O

P

B

!

&

7

:

G

!

9

G

.

!

#

37

:

#(

.

.

!

"

�

!

&

7

?

G

!

9

G

.

!

#

37

?

#(

.

(

37

?

" !

9<

#

%7

F/K'OY

B

&

7

?

G

!

&

7

?

G

37

?

#!

9

F

.

!

#(

.

!

%7

F/K'O

P

B

&

7

:

G

!

&

7

:

G

37

:

#!

9

F

.

!

#(

.

.

!

"

�

!

&

7

?

G

!

9

G

.

!

#

37

?

#(

.

*

37

?

@

!

9"

#

!!

Ît

O7

ö

Ok

F/K'O

N÷H½!

+

'

+

?

B]

O7

F/K'OY

G

O7

?

]

"

+

:

B]

O7

F/K'O

P

G

O7

:

]

@

!

9:

#

!!

Ù»/ê

+

-ò§pq½!×g?

"

þv/

ê-òayÖbì×

$

;

!

£¤CDV�¥

!!

À°^»-�ù�Õ&¼�èºà³É�2

T½

"

nv_��è¹ºN-vs7

MD!9$;$6#;96

$;L

N

G/(V/1*0

Õ&¼]è&¼�øªMd

$

»

¼Î�7

H(,-1U*<

!

?#

¦

#

ì×ØL

"

M,'05d\1/0

FC(=;!#>$C\._

!

>6!$INW

£�Ó

"

#6$$IG

?0

"

C8FL8Gd!$9"+

��

$

78�}­P~x

t�NIyKLt�K¬

"

^»¹ºjL

DM]F

t

�q~xt�xy �_�

"

�}~xt�NK

¬

$

M»_�DºdN���èïÎ7

'

O''

&

*

'((

&

+,6S+(-K6)1V

(

*

(

9H]

P

K>Q[#f

&

!S,_!"+VD

P

8

3

Hø_�ð7

#

S

"

!

9

"

>

S¹º8 RS

Õ&¼�è

"

HÝN­¥/ïð07

!=,V

%

>=,V

q

=$,V

"

�}­¥/ïN¯:H��Þ¹

ñN>O

&

!

#

S¹º8\õ&«£­¥/ï

7

=$,V

NÕ&¼�è

"

ö!

>

S_�xyH

ø

"

�}Õ&¼÷�Nõ&«H��Þ¹ñN

>O

$

�

>

q�

#

-§­¥/ï7

=$

q

!=

"

Ù

ßÀöùßÀø¢ð07

$6"

q

96$

2jL

DM]F

t�§R¦�è=N»Á¨©�qÙßÀ

öùßÀø¢7

96$

2~xt�§Õ&¼�è

2T½qÕ&¼�è2T½�L¦%ØÇ£N

»Á¨©�

$

7|}»Á(M

"

¦%ØÇN/

ºç¢Vº7

!

$

µ1S_�

!

�

>

q�

#

#

N�

!

+

#

q�

!

S

#

I

�eQ

"

1°¥­¥�èNjL

DM]F

t�P¶

dN��Þª�Û³�Ô

"

¶�0§qT½»Á

$

jS�

!

)

#

ª�§~7�è2T½N³Édó£

"

t�P¶dN��Þö»ÁÓ©

"

½/1°

>69

¼N�è2T½³Édó¬¯¯PÕâ���Þ

Nª�

$

÷ÝN�

!

-

#

ª�§³É81°Õ&¼

�èN�è2T½.»¥¹º81°¦%ØÇN

��P¶ö»Ád�NÙ}¨©

"

I�eQt�

"=: !!!!!

&'

!

()*+

!!!!!

!

!"

"

!



�

>

!

­¥/ï7

=$

2N��Þ»Á¨©

](

3

6>

!

C+')O(,

3

/0*K5'*1RR0+'K/0

&

1(,'*+'=$S+,-(,'0/[+5*

�

#

!

­¥/ï7

!=

2N��Þ»Á¨©

](

3

6#

!

C+')O(,

3

/0*K5'*1RR0+'K/0

&

1(,'*+'!=S+,-(,'0/[+5*

:=:

!

#

#

!!!!!

Ý,Þ

"

�

'

1°Õ&¼�èN~x

DM]F

��P¶ö»Á



�

7

!

67ÆÀÁÖ×

F+S69

!

C+')O(,

3

/0*K5'*1RR0+'K/0

&

1(,'*

A(*';/+'(1 C+')O;,KV != >= =$;L =$;A A(*';/+'(1 C+')O;,KV != >= =$;L =$;A

$6? DMF];1/(

3

(,+5 99 9$ !$ $ $6"= DMF];1/(

3

(,+5 :: !#! !<# $

DM]F;R(,+5 # # # $ DM]F;R(,+5 < 9$ ? $

%K/* ? ? # $ %K/* 9$? "# 9# #

$6?= DMF];1/(

3

(,+5 9? 9? >! $ $6: DMF];1/(

3

(,+5 9<< ?9? ?:# 9

DM]F;R(,+5 = # # $ DM]F;R(,+5 " 9> < $

%K/* 99 9! # $ %K/* 9:? 9>> 9: ?

$6< DMF];1/(

3

(,+5 !9 !! #> $ $6:= DMF];1/(

3

(,+5 >!9 9=$? 9?<> !

DM]F;R(,+5 = = # $ DM]F;R(,+5 " 9= " $

%K/* 9" 9" < $ %K/* >!9 !!$ >$ 99

$6<= DMF];1/(

3

(,+5 >> #> <9 $ 96$ DMF];1/(

3

(,+5 ?$9 >#:! >::# #

DM]F;R(,+5 = : # $ DM]F;R(,+5 9$ 9" : $

%K/* >! >9 " $ %K/* =:$ >?9 => 9=

$6" DMF];1/(

3

(,+5 ?? 99$ 9!" $ 96$= DMF];1/(

3

(,+5 ?$! >=$! #$$< #

DM]F;R(,+5 ? 9$ ? $ DM]F;R(,+5 9$ 9" : $

%K/* ?# #: 9! # %K/* =:? >?# => 9?

ZM-§��ÞP¶Nª�Ó-§»ÁNÓ©=

*Md8í¯Pü

$

ª

9

ºQ8§��ò>"NÙßÀöùßÀ

ø¢ð0§

$6?

"

$6?=

"

$6<

"

$6<=

"

$6"

"

$6"=

"

$6:

"

$6:=

"

96$

"

96$=

2jL

DM]F

t�â�dND/

­¥�èN»ÁHª�

!

DE½»Á

#%

vÙ»Á

Hª�q^»t�â�dN»ÁHª�

$

À°\

­¥qÕ­¥N�è¬�M\

"

DM]F

t�NÁ�

-¥­¥�è

"

n¶7|}_�Õ¿Kv£·¹

D/­¥�è

$

|}�Mðiö�*2�

"

^»

t�Ù}N»ÁH­DéN½»Áª�7

$

H

$

ýþ_�¨©I�Ï`

"

áâÙßÀöùßÀø

¢NI¯

"

DM]F

t�­P¶ö»ÁdN��Þª

�§�êI�

"

f½»Áª�Ãá.I�

"

ö

L1U0

N_�`´R6

$

ã@

"

^»­P~xt

�§��Þª�NP¶=�8í¯PÕ

"

}W�

Õ&¼�è×7�è2T½N³Édó-§g�

ÓN

&

¶�¬�½»Á

"

}WùúN1°¦%ØÇ

NÌý»ÁäåÃ-V_IyN

$

�

=

-��»

ÁHÙßÀöùßÀø¢§

$6?

"

96$=

2jL

DM]F

t�§­�­¥£��ÞN¿®vÙ»Á

Hª�ö^»t�NvÙ»ÁHª�cZ

"

Ô¬

Í�h15Q~xt�§K¬=NPü+M

$

�

=

!

¿®vÙ»Áª�cZ

](

3

6=

!

8[0/+

3

0)1//0)'V+')O(,

3X

K+,'('

P

)K/[0

2/ûü-x�t�Ó«NRk§g(ò

$

C}LÎ

"

^»t�N2/ûü÷ø°jL

DM]F

t�ö»æ

)

9?;9<

*

N+M÷�

$

�}^»ý§

PQRS¤N¾ÁàüÐ

DM]F

t�N)¥d

Ê

"

H°2/ûüN)¥�§£R�N*×Dx

y

$

hèàe

"

^»t��ÓPü8t�N��

$?: !!!!!

&'

!

()*+

!!!!!

!

!"

"

!



ÞP¶ö»Á¬G

$

<

!

T

!

X

!!

�èN��ÞP¶ö»Á-�è£�s�Ù

ý�Nì×.R

$

^»�HjL

DM]F

t�­0

§NP¶��Þª�'

%

½»«ÕNþÿ

"

PQ8

RS¤N;<!�

$

§�è2T½N³Édó

=

"

"#8Hº¥R�èC� +MÕ"Ì�Å

3� IM£N�èSN��

"

�� ­¥NÕ

&¼�èxyÍÎÁ¹(3]�è2T½

"

�|

}¬P¶dÔTNÇ�<=

$

78ª$»Á¬¥

vÙ»ÁHª�ö½»Á«N<%

"

ùúPQ8

Ìý»ÁNäå

$

§f»Á¬¥È/F_ÙßÀ

öùßÀNø¢×7»Á/êòØ

"

fv£Nç

¢Vº�8w¯NPü

"

¬�DéÔTNvÙ»

ÁH

$

§ú]f»Áì×.»

"

H»Á¨©'÷

ñK+Mxy;>

"

ú]!�¬¥N(�»Áì

×

$

_�¨©Ã½�8^»­�~xdóZM§

��ÞNP¶ª�dôÓ-§��ÞN»Á(M

dô*'d8í¯N×º

"

PÕ8t�N�ÓK

$

£R�*×�1°^»Nz{

"

�ýÞ@§t�

NÓ«)¥=

"

xR��ôBè~xÙÚ

"

PÕt

�NBsK¬

$

gh+L

!

#

9

$

!

K{

&

|}~

&

k��

6

Û²�&£*]ð'8ª

�ö\(ð;N�Æ{0

)

f

*

6

#�V��

&

!$9:

"

>#

!

"

#'

"9?;"!#6

\N27G

"

A%7IQeN

"

eN_f76]+)0/0)1

3

,(;

'(1,S+*0-1,*

&

+/*0/0

&

/0*0,'+'(1,1R

&

/(,)(

&

+5)1V;

&

1,0,'*+,-51U/+,Z-0)1V

&

1*('(1,(,K,)1,'/1550-

*)0,0*

)

f

*

6<#+*(/(I$2.*)%$

&

O+

T

2+,<.

:

/1)%/)*,

C+/

=

%)

:

/

"

!$9:

"

>#

!

"

#'

"9?;"!#6

!

(,\O(,0*0

#

)

!

*

!

@_@D

"

Q_2eQ

"

eN87IF

"

(1)%66C0'O1-1,

K,-0/U+'0/+**(*'0-,+[(

3

+'(1,*

P

*'0VK*(,

3

'U1;-(;

V0,*(1,+5'0//+(,R0+'K/0V+')O(,

3

S+*0-1,NKV1;

V0,'*

)

f

*

6I$2.*)%$

&

<#+*(/(0*(.1+)%;("#*$%$>

5:

"

!$9=

"

!>

!

>

#'

>?>;>?"6

)

>

*

!

Q_87DN

"

eN27IF6>A/0)1,*'/K)'(1,S+*0-

1,*

&

+'(+5[+,(*O(,

3

(,R1/V+'(1,

)

f

*

6<#+*(/(J

=

1+"/

O(11(./

"

!$$=

"

>

!

>

#'

9#?6

)

#

*

!

k��

&

�Õ[

6

1°:­D��N)�>èðL

)

f

*

6

?bp�p@d·

&

!$9"

"

>

!

"

#'

??!;??=6

eN_DNL

"

JM87eG6F0Y'K/0-(V+

3

0*0

3

V0,'+;

'(1,K*(,

3

U+[050'

&

+)Z0''/+,*R1/V

)

f

*

6I$2.*)%$

&

03)

5

()*,\.)

=

#+"/

"

!$9"

"

>

!

"

#'

??!;??=6

!

(,

\O(,0*0

#

)

=

*

!

C8ddA

"

NMLAd2FN 26FO01/

P

1R0-

3

0-0'0);

'(1,

)

f

*

6-.$"((,+*

5

/$

&

1#(K$

:

)%!$"+(1

:

$

&

O$*>

,$*@!(.+(/Q

"

Q+$%$

5

+")%!"+(*"(/

"

9:"$

"

!$<

!

99?<

#'

9"<;!9<6

)

?

*

!

A8L8L76L+*,+*

5

-($

=

%(+*03)

5

(/)*,W+,($/

)

A

*

6I/0,1S50

"

]/+,)0

'

FO0]/0,)O7+'(1,+5M,*'(;

'K'0R1/d0*0+/)O(,\1V

&

K'0/D)(0,)0+,-\1,'/15

"

!$$?6

)

<

*

!

L%H2A6A(*'(,)'([0(V+

3

0R0+'K/0*R/1V*)+50;(,;

[+/(+,'Z0

P&

1(,'*

)

f

*

60*1(.*)1+$*)%I$2.*)%$

&

<$3

=

21(.W+/+$*

"

!$$#

"

9?$

!

!

#'

:9;99$6

)

"

*

!

C%d842\N.6JM/1)"%(H9$+,)*"()*,P)9+

5

)>

1+$*+*1#(K()%E$.%,M

:

H !((+*

5

K$M$1K$9(.

)

C

*

6M7D.Md2;N2.

"

9:"$6

)

:

*

!

�@

&

��

&

­�

&

n

6

ªT�=D1°)¥

N+/;

/(*

nÞN÷¦*Ît�

)

f

*

6

ZLV#,=q

&

!$9:

"

#"

!

99

#'

99!?$$!6

b%7I C

"

N8%L

"

LM_ H

"

(1)%66.O+*0*

&

5()(,

3

+5

3

1/('OVS+*0-1,1

&

'(V(W0-N+//(*)1/,0/(,-(

3

(';

+5O151

3

/+

&

O

P

)

f

*

60*

&

.).(,)*,O)/(.4*

5

+*((.>

+*

5

"

!$9:

"

#"

!

99

#'

99!?$$!6

!

(,\O(,0*0

#

)

9$

*

!

L%H2AI6%S

T

0)'d0)1

3

,('(1,R/1VL1)+5D)+50;

M,[+/(+,']0+'K/0*

)

\

*

60444<$3

=

21(.!$"+(1

:

"

9:::

'

99=$;99=<6

)

99

*

!

Õ�

&

r�I

&

���

6

~xN

DM]F

��P¶q

»Át�

)

f

*

6

,d op=q

"

!$99

"

9:

!

?

#'

9>:9;9>:<6

e27IL

"

H87IQJ

"

F87fG6MV

&

/1[0-+5

3

1;

/('OVR1/DM]FR0+'K/00Y'/+)'(1,+,- V+')O(,

3

)

f

*

6J

=

1@-.("+/+$*4*

5

6

"

!$99

"

9:

!

?

#'

9>:9;

9>:<6

!

(,\O(,0*0

#

)

9!

*

!

e27IJ

"

8A_f

"

LM_f

"

(1)%66d0+5;'(V0+-+

&

;

'([0[(*(S50+,-(,R/+/0-(V+

3

0/0

3

(*'/+'(1,S+*0-1,

V1/

&

O151

3

()+5

3

/+-(0,'+,-\

/

DM]F

)

f

*

6I$2.*)%

$

&

K()%>;+3(03)

5

(-.$"(//+*

5

"

!$9:

'

9;9>6

)

9>

*

!

��M

&

tÐD

&

rD�

&

n

6

1°~x

DM]F

�

�P¶N+ò{0

)

f

*

6

,d op=q

"

!$9"

"

!?

!

=

#'

!?:;!<?6

I27IJF

"

eN8%NQ

"

H87IQF

"

(1)%668

[0O()5051

3

1/0)1

3

,('(1,+5

3

1/('OVS+*0-1,'O0(V;

&

/1[0-DM]FR0+'K/0

)

f

*

6J

=

1@-.("+/+$*4*

5

6

"

!$9"

"

!?

!

=

#'

!?:;!<?6

!

(,\O(,0*0

#

9?:

!

#

#

!!!!!

Ý,Þ

"

�

'

1°Õ&¼�èN~x

DM]F

��P¶ö»Á



)

9#

*

!

eN8% Q

"

eN8MQ

"

A_G%MD2

"

(1)%66MV+

3

0

V+')O(,

3

+5

3

1/('OVS+*0-1,DM]FK*(,

3

)151/+,-

0Y

&

1*K/0(,R1/V+'(1,

)

f

*

6I$2.*)%$

&

!

:

/1(3/4*

5

+>

*((.+*

5

)*,4%("1.$*+"/

"

!$9?

"

!<

!

>

#'

?:9;?::6

)

9=

*

!

Q_ J

"

eN%_D

"

fM87I Q

"

(1)%66N(

3

O;

&

0/;

R1/V+,)0D8d(V+

3

0 V+')O(,

3

K*(,

3

(V

&

/1[0-

DM]FR/+V0U1/ZS+*0-1,/155(,

33

K(-+,)0R(5'0/

+,-d%2H8;

&

1U0/0-R0+'K/0

)

f

*

60444I$2.*)%

$

&

!(%("1(,;$

=

+"/+*H

==

%+(,4).1#JM/(.9)1+$*/

)*,K(3$1(!(*/+*

5

"

!$9:

"

9!

!

>

#'

9;9#6

)

9?

*

!

DMC%;D2dd8 2

"

Fd_LLD2

"

]2dd8eL

"

(1

)%66A(*)/(V(,+'([0L0+/,(,

3

1RA00

&

\1,[15K;

'(1,+5]0+'K/0.1(,'A0*)/(

&

'1/*

)

\

*

604440*>

1(.*)1+$*)% <$*

&

(.(*"( $* <$3

=

21(. W+/+$*

"

!$9=

'

99";9!?6

)

9<

*

!

GM87f

"

LM7 H Q

"

C8FD_DNMF8 Q

"

(1)%66

ICD

'

I/(-;G+*0-C1'(1,D'+'(*'()*R1/]+*'

"

_5;

'/+;d1SK*']0+'K/0 \1//0*

&

1,-0,)0

)

\

*

60444

<$*

&

(.(*"($*<$3

=

21(.W+/+$*)*,-)11(.*K(">

$

5

*+1+$*

"

!$9<

'

!"!";!"><6

ijkl

!

!

ØÙÚ

!

9::!h

#"

�

"

�,-.�

"

��

z{3

"

!$9=

$°

"

!$9"

$°�,¯'

ð0�M'�

%

��'¦

"

*�µ�Î

t�,Äö�!�è£�dôNz{

$

2;V+(5

'

3

K1*O0,+OK

!

9?>6)1V

��ij

!

!

�

!

Û

!

9:<<h

#"

/

"

�,è0�

"

1z

{¹

"

9:::

$

"

!$9!

$°D,0'ÃÄ

¯'ð0�M'�

%

��'¦

"

*�z

{dÊ7Ît�<=£�ö�!2¬

Ýº

$

2;V+(5

'

RU0(

!

+(1RV6+)6),

��kl

!

!

ÜÝÞ

!

9:="h

#"

�

"

3\4]�

"

z

{¹

"

��35�

"

9:"!

$°óô5ç

¯'�M'�'¦

"

9:"#

$°D,0

'º�,&�­�M��'¦

"

`7�

,&�­ù*+�

"

*�z{dÊ7�

!6¨ºòö�³�!�è~���

$

2;V+(5

'

P

5

X

(+1

!

+(1RV6+)6),

!?: !!!!!

&'

!

()*+

!!!!!

!

!"

"

!


