JP 2010-61657 A 2010.3.18

(19) BFREREHFT (JP) X M A EA) (1) s A RS
15RA2010-61657
(P2010-61657A)
(43 BB FR2243H 188 (2010.3.18)
(51) Int.CI. F1 F—=a—F (%)
GO6F 3/12 {2006.01) GOB8F 3/12 A 2C061
HO4M 11/00 {2006.01) HO4M 11/00 302 5C062
HO4N 1/00 {2006.01) HO4N 1/00 1072 5K201
B41J 29/38  (2006.01) B41J 29/38 z
FSEER E BREOM % OL HESHE (&67 B
(2l HEES $5$RE2009-195651 (P2009-195651) | (71) HEEA 307017028
(22) HEEH SERR21EE8H 26 H (2009. 8. 26) T FREAL, ViTwR T
62) FElDOFRT $FHE2003-553402 (P2003-553402) TEDF 4 - Foim—
D5 El HEB. 241 10595, pR7-
HHER ERRI45E12H18H (2002.12.18) IR -O—F, F— 205, 14x
@Bl EEEREEE  10/022, 924 T.N—=h-1402
32)&EH SERR13£E12H 188 (2001.12.18) (74 1R A 100099623
(32) @RETEE  KE (US) #B+ B H—
(74 1RIEA 100096769
#EB+ HE =—
(74 1R A 100107319
2B+ BB BE
BREIIRE

(64) [READER] A v b 7—2UHAT) A& AVGIERER LT 32 200N ERUER

(GHoooo

oooo

000000000000 0000000000000
DooooOoO0oO0O0OoO

oooooo

00000000000 000000 000 000
000000 OO00000000000000000
000000000O00O0O00O00000000000
0000000000000000000000000
000000000000 0000000000000
0000000000 0O0O0O0O0O0000000000
000000000000000O0000000000
000000000000 0000000000000
0000000000 00O0O0O0O0000000000
0000000000 O0O0O0O0O0O0000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
0000000000 0O0O0O0O0O0000000000
00000O0O00O0O0O000000

00000000

200

[
N

Efg S

TERY
g K&

B4

204

208 | BASEE

FYrs~m
208 | Bk
pET B

ol

210

22 i =Rl s

FIG. 2



e e e Y Iy

e s e e s e e e R s e s |
Oooooooooooo0o oo oooo0DooDoooogoooodg
e s e e s e e e |
Oooooooooooo oo oDooo0ooDoooogoooodg
e s e e e e R e e s e A R |

OoooooooooooQgg

Oo0ooooooOoooDoooogogoogoo
OOoocoooooooooooooooo.o

O
O
O

OO0 D o0oooo4goooDooogogogoao
OO0 oDoooooooooogogogooao
OO0 Do ooo4goooDoooggogoao

O
O
(]

OoOoo0oooogod

O

[ |

O 0Oooo

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
(]
O
O
O
O
(]
O
O
O
O

O Oo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo

O Oooo

O Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

O O0ooo

O Oooo

O O0ooo

O Oooo

O O0ooo

O

) JP 2010-61657

O
O
O
O
O
O
OJ
O
OJ
O
OJ
O
O
O
O

O
O
O
O
O
O
OJ
O
OJ
O
OJ
O
O

2010.3.18

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Ooooooo0ooooogooao

OooooOooooooooooOooooooooooooooooOooo.o
Iy ) ey e A

O 0Ooo0ooo
O 0OoOooo

O

Oooooooooooooogoao

e e e ey s [y [ |
e e st e e e ey s [ [ |
OO0 oo0ooooo0o0 oo ooo o0 oo oo o0 ooDooogoggg

Ooooooo0ooooogooao

Oo0DoDooo4Qgooooogogogooao

O

Ooooooo0oooooQgooao

O 0Oooo

O O oo
O Oooo

O O ogogo
O 0OooOgooo

O
O

O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O

O
O

O
O
]
O
]

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O
O
O

€))

oono
oo

JP 2010-61657 A 2010.3.18

O

O

gooano
ooaon

O

O
O

o

gogooano

uggoao

ggoooano

10

20

30

40

50



s s e [ v e e |

OOo0o0ooogo-gogaog
Ooo0oooQgogoao
OoOoo0oooogdg
OooOoo0oooogdg
O0Ooo0ooodg

go

O

OO0 ooogogaog
Ooooooogogao
OOo0ooogogaoQg
Oooooogogo

goao

O O0Oo0ooooaog
O 0Oo0oooao

(]
O
O
O
(]

O oo oooDooooooogogoogao
O
O
O

Oooooooooooooooooo

OO0ooooogg
Oooooooogdg

O
O
O

e e R A I A |
OOoo0oo0o0oooOoadd
|
|
|

I ey e e e e s e s A

OO0 ooDogogogoooooogd
Ooooooooooogdg
OO0 ooDogogogoooooogdg

oggoao
goboodogooan
ooo ooao
goooao

O

O
O
O
O
O
O

O
O
O
O
O
O

O Oooo

O

O Oooo

goooooooao
gooooooobboooobobooooboboooobboooooboboobooobboo
oogoboooooboooobooobobboooobDbooao

goooao

4)

JP 2010-61657 A 2010.3.18

goooooboooooooooobobooooooooobboboooo
gooooooao

goooooboooooooooobobooooooooobobbooooo

gogoboboooobboooooboooooan

O

O 0Oooo

O

O Oooo

O

O O0ooo

O

O Oooo

O

O
O
O
O
O
O
O

O
O
O
O
O
O
O

gooooooadgd
gooooad

ooooboao

gooooooagd

oooobOoO0O oobooO coooboao
o0 0oooboDbO oo 0o ooboao
ooooDbDoOooooooooboao
oooobOoOoOooooooooboao

g ooo goao
goood O
ooooooboao
goooogao

ooo0O ooao
ooo oo o
oooobDDao
gooooooao

g od
gugogao
gooao

O Ooogo
O 0Oooo
O Oooo
O Oooo
O 0o oo
O Oooo

goooooo o o
gooooo ogao
gooooooboad

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

OoooooooooogogQgoao

Oooooooooooooo0 oo oooo0D oo oooooooDoDooogooooaog
O0o0oDoo40dUoooDooUdoooDoDoDUUoDoDoDoUUUUoooDooggogoooaog

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

Oo0DoDoo4oooooogQgogao

OooOoo0ooooQgod
OoOoo0ooogd

O 0Ooooao
O 0Oo0ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O 0Ooo0ooo
O 0Oo0ooOoao
O 0Ooooo

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooOoao

Ooo0oooogdg
O Oooooogdg
Oooooooogdg
O Oo0oooogdg
OoooooooQgodg
O Oooooogdg
OoooooooOgodg
Oooooogdg
OooooooQgodg
Oooooogdg
OooooooQgodg
Oooooogdg

O oOoooo
O Oooogoo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooo
O Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0Oooo

O Ooooo

O Oooo

O Oooo

O0Ooo0oooao
O Ooo0oooo
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
O Ooo0oooao
O 0OoO0Oooo
OOoo0oooao
O 0Oo0Ooooo
OOoo0oooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooo
OOoo0oooao
O Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

O Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

O O0ooo

O Oooo

O O0ooo

O Oooo

OooOoo0oooOod
OoOooooogdg
OooOoo0ooood
OooOooooogdg
OooOoo0ooood
OoOooooogd
OooOoo0ooood
OooooooQgodg
OOo0oooogd
OooooooQgd
OOo0o0oooogd
OooOoooood
OoOoo0ooogd
Ooo0oo0oooQod
OoOoo0oooogd
Oooo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0ooogd
Oooo0oooOod
OoOoo0oooogd
OooOoo0oooOod

O O0ooo

)

oono
oo

O Oooo

O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
OO oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo

O 0Oooo

O Oooo

O 0Oooo

O Oooo

O Oooo

O 0ooo

O 0ooo

O Oooo

O Oooo

O o0ood

O o0ood

O Oooo

O 0Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O Oooo

JP 2010-61657

O 0O oo

O O oo

O

O Oooo

O Oooo

goooao

O O oo

O Ooogo

O Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O 0o oo

O O0ooo

O Oooo

2010.3.18

gooano

O Oooo
O 0Oooo

O Oooo
O 0Oooo
O Oooo
O 0Oooo

O Oooo O Oooo O 0Oooo
O 0Oooo O 0Oooo O 0Oooo

O Oooo
O Oooo

O Oooooao
O0Ooo0oooao

10

20

30

40

50



e e e Y Iy

Ooo0ooooogQgogoo
OO0 oooooggogog
Ooo0ooooooQgogoo
OO0 oooooggogog
Ooo0oooooQgogoo
OO0 oooooggogo
OooooooooQgoogoo
Oo0oooooggogoao
OooooooooQgogoo
Oo0oooooggogoo
OooooooooQgogoao
OO0 ooooogoggogoo
Ooooooooogoogoao
Oo0ooooogoggogoo
Ooo0ooooooQgoogoo
Ooo0ooooogoggogoo
OoooooooOgoogoo
Ooo0ooooogogQgogoo
Ooo0ooooooQgoogoao
Ooo0ooooogogogogoo
OO0 oooooggogaog
Oo0ooooooQgogoo
OO0 oooooggogog
Ooo0ooooogogoQgogoo
OO0 oooooggogog
Oo0ooooogogoQgogoo
OO0 oooooggogog
OooooooooQgoogoo
OO0 oooooggogaog
OoooooooQgogoao
OOo0oooooggogo
OooooooooQgogoo
OO0 ooooogoggogo
OoooooooQgogoo

O
OJ
O
O
O

OO0 oooooggg
oo oooooogoQgoo-g
OO0 oooooggog
OoooooOgogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
OoooooOoogooao
Ooooogogoao
OoooooOoogooao
Ooooogogooao
OoooooOoogooao
Oooooogogooao
Oooooooogooao
Oooooogogooao
OoooooOoogooao
Ooooogogooao
OooOooooOoogooao
Oooooogogooao
Oo0ooodgogoao
Oooooogogooao
Ooooodgogoao
OoooooQgogooao
Ooooogogoao
Ooooooogogooo
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogogooao
Ooooogogooao
OoooooOoogogoao

OooooooDho0oo oo ooOoooDoooD oo oDooooogooogao
Ooooooooooboo0oogoa-

Oo0oooooo0 oo oo o0 oo oooo0DoDoDoDoo4o0oooooog
e e e e e e e e e sy e e s B
I ey e e e sy e s o B |
e e e e e sy e e s |

O

O

O

ooooOao

g
a
u

O Ooooo
OO oOooog
O Ooooo
O OooOooo

OO0 ooDoogooooogod
OooDooooooooogodg
OO0 ooDoogogogooooogod
Oooooooooooogodg
OO0 ooDoogogooooogod

O Ooooo
O Ooogoo
O Ooooo
O Ooooo
O Ooooo
O Ooogooo

O

g
g
u

o0

oggao
oggao

oggao
ogaao
ooao
oggao
oggao

oooooDao
ooooobooao

g
a

O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooo
O Ooooo

g
g

O Oooo
O 0Oooo
O Oooo

(6) JP 2010-61657 A 2010.3.18

gboooooooan
ooooOboOO0oood
goooobooooooao
oooobooooooban

oooobooooooban
oooboooooan
ooooOboOO0oo0ood
oooooooooao
g oooooboobo oo

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

g
u
O
g
g

O 0o oo

O Oooo
O 0Oooo

O O oo
O Oooo
O O oo
O 0Oooo
O O oo
O 0o oo
O 0o oo
O Oooo

gooobooogao

oocoobobooooooooooboboboooooooobobbooooooboooDboao
ooooboboooooooooOobobbooooooooobboboooooooobooao
oooDoDoOooooooooboao

gooboand

oooobObOO0OO0oDo0oooooooOobObbOooooooocobobbbobooooooooobooao

10

20

30

40

50



) JP 2010-61657 A 2010.3.18

e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

OOo0ooogogdooDooUoUdoooDooUoUggooooggg

Oo0Doooo4gogooooogogogoao

oo ooobo goooboboooob bbb booooboboo ooooobao
ooooOb0 0 ODoooob0 DooooDbh oobo oooooooobooboao
ooobOboOO0oooooooobboooooooobObboooooooboao
gogooboooooboboooobooooobboooboboboogoobobogoao
uogobobooooobbooooobooooobbooooboobooooobbooado
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
gogoobooooboboboogoooboboooobboooboboogoobDbooo
uoogobobooooobobboooooooooobbooooobobooooobobooaao
OO
oogoboooooboboooooboobooooobobbooobobooooboboooao
uogobobooooobbooooobooooobbooooboobooooobbooado
ooobObObOO0oooooooobbboooooooobOboboooooooboao
gogoobooooobobooooboboooobboooboboooobobogoao
ugogobobooooobobboooooobooooobobooooboboooooboboogadao
0 000 booooooob oobo oooooobODbD ocooobooOooOo o
goooo 0O bboboo4ob UobbOo0o0 0040 oooobooooboboo
gogooano
ooobOboOO0oooooooobboooooooobObboooooooboao
oogooboooooboboooooboooooobbooooboboooooboboooao
uogobobooooobbooooobooooobbooooboobooooobbooado
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
ooooOoOobOO0oooooooobbooooooooobOboboOooooooboao
gogoobooogoobobogooobooooobboooboboogogobbogoao
oogoboooooboboooooboobooooobobbooobobooooboboooao
ugugoboboouoobbooooobooooobboouoouobooooobooada
ooobOboOO0oooooooobboooooooobObboooooooboao
gogoobooooobobooooboboooobboooboboooobobogoao
ugogobobooooobobbooooobooooobbooooboobooooobbooado
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
gogoooogooboboogoooboooobboooboboogoobobobogoao
uoogobobooooobobboooooooooobbooooobobooooobobooaao
oooao

ogono
uogobobooooobbooooobooooobbooooboobooooobbooado
ooobOobOoOO0oooooooobboooooooobOboboooooooboao
oooboooobbogoad
uoogobobooooobobboooooooooobbooooobobooooobobooaao
oooooboOo0ooooag
gogoobooogoobobogooobooooobboooboboogogobbogoao
oooboooooboad
ooooOobOoOO0oooooocoobObboooooooobOboboooooooboao
ooooObOOO0oooooooobboboooooooobDbbO0Oon
oogobooogooboboboooooboboooobbooobobooooboboboogoao
gogoboooooobod

ooooObDO0oaog

10

20

30

40

50



e e e Y Iy

OO0 OoDoogo0gdooDooUogUooDooggogao
Ooooooo0oooooo0ooooogQgoao
s s e ) e Y [ Y
Oooooo4o0ooooooooooogQgoo
OOo0oOoooo4dooDoouog4UoooDooggogo

0

0

OJ
O

e e e ey s [y [ |
OoooooooQgdg
Oooooogogdg
Oooo0ooooQgdg
OOooooogogdg
Oooo0oooQgg
OoOoooooggg
Oooo0oooQgodg
Oooooogoogdg
Oooo0oooQgodg
Oooooogogg
Oooo0ooooQgodg
Oooooogoogg
Oooo0oooogodg
Ooooooogoogg
OoOoo0ooooQgadg
Ooooooogoogg
OoOoo0oooogoadg
OoooooooQgg
OoOoo0oooogoadg
OoooooooQgdg
O0o0Doooogoogdg
OoooooooQgg
OOooooogogdg
OooooooQgdg
OOooooogogdg
OooooooQgdg
OOooooogoogdg
Oooo0oooQgdg
OOooooogogdg
Oooo0oooQgdg
Oooooogoogdg
Oooo0oooogdg

e s e e A

O oooooogdg
O Oo0oooogd

Oo0ooooogoooao
OO0 oooggoooao

OoOooOoooOoooooooOooo oo oDooooogogoogao
Oooooooooooad

OooOooooooooooooooooooooooO0oOgoao
OoooODooohooooooooooDoooDooooogooogao

ggaod
goood 0

O
O

OooooogQgQg
Ooooooggdg
Ooo0ooogooQgQg
Ooooooggdg
Ooo0ooogoQgoQg
OOoooooggdg
Ooo0ooogoQgQg
OOooooggdg
Oooo0oooogoQgQg
OooooogQgdg
OoOoo0oooogoQgQd
OooooogoQgQg
I [ |
OoooooggQg
[ [y |
OooooogoQgQg
[y |
OooooogoQgQg
I [ |
OooooogoQgQg
OO0 o0oooogogdg
OooooogoQgQg
OO0 o0ooooggdg
OooooogQg™g
OOo0oooooggdg
OooooogQg-g
OoOooooggdg

O Oooo
O O oo

O O
O O

O O Oooo

(]

O
O

O O ogo

(8) JP 2010-61657 A 2010.3.18

gooocooObooboooooooobobbobooooooooobobooonoo

gooboooobobooooobooobobo bbobooob OobDbD bDOOoo
ugogobooooobboooooboooobobbooooooooobooboooagaao
goooooobobobooooooooobbobooooooooobobbooooo
goboboooobobooooobooooboboooobbooobboooobonn
uoao

uooobobobooobobboooobboooooboooobbooooodan

O Ooo0ooooaog
O O0Oo0oo0oooao

Ooooooogodg
O ooooogd
Oooooood
O ooooogd
Ooooooogod
O ooooogdg
OOoooooogod
Oooooogdg
Oooooooogod
O ooooogdg
Ooooooogdg
O 0o ooogd
O oo ooogdg
OO0 oooogd
O ooooogdg
OO0 oooogdg
Ooooooogodg
Oooooogogogao
OooooooQgoo

OO0O0o0ooogd

Ooo0oo0oood

OOoo0oooogd

Oooo0ooood
O Oooooogd
Ooooooogodg

ggao
goooooooao oooooad gooo o
uggobobooooobbooouoobooooobooooboogdo
goocooOboOoo0oooooao

Oooooogogoao
OooooooQgoo
Oooooogoao

O
g
u
O
g
g
O
g
g

OOoo0ooood
O Ooo0ooood
OoOoo0ooood
OOoooood
OoOoo0ooood
OO0Oo0ooood
OoOoo0ooood

ooooooooan
oooooogao

ooobODbOO0oO0ooao

goooao

O Oooo
O O ogo
O 0o oo
O O oo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O O ogo
O Oooo
O O ogo
O Oooo
O O oo

O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ
O
]
O
[

oooobODoOoo0ooao
ooobOobOO0oO0ooao
ggoboooobbooooobbooooobobooad

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

ooooOobOO0O0O0000 000000 000 booooooao

10

20

30

40

50



O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooo
O 0Ooooo
O o0Ooo0ooo
O oOoooo
O oOoooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Oo0oo0oao
O oOoooo
O 0Oooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O o0Ooo0ooo

O 0D oooogogog
oo oooogogoo
OO0 ooooggog

[ I |
O Oooo

OOoooood

OooooooogogQgooao
OO0 oooooggogog
O OooOoooodg

OooooooogogoQgogoo

oo

ugogoooaaoad
goao
goao

OJ

O oOoooo
O Ooooao
O o0Ooooo
O 0Ooooo
O o0oooo
O oOoooao
O oOoo0ooao
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
Ooo0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Oo0ooog

O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooo
O Ooogooo
O 0Oo0ooOooao
O OooQgoooo
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0ooOooao
O 0Ooo0oooo
O 0Oo0ooOooao
O 0Ooo0oooo
O 0Oo0ooOooao
O 0Ooo0oooo
O 0O o0Ogooo
O 0Ooo0oooo
OO o0gooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O OooOgooo

O 0Oo0oooo
O O0Oo0gooo
O 0Ooo0oooo
O Oo0gooo
O 0Ooo0oooao
O O0Oo0goooao
O 0Oo0oo0ooo
O O0Oo0oooao
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oooao
O Ooo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo

OoOOooooo40oooooo4o00 oo ooo oo oDooooooooogdg
O O o0OoOooo

I I Ry
OooooooOooooooooooOooooooooobooooOoad

OO0 ooo0oU0ooDooUogUoDoDooUgUoooDoDoogogooao

OoooooQgogoao
Ooooogogaog

ooao

OoooooooOoooOhoooooooOoooooooooooooooooobooOoOoao
e e I Iy

OoOoo0ooog

OoooooQgogoao

Ooooogogaog

ooooooogono
g ooobobooad
ooooODbOO0O00ao

9) JP 2010-61657 A 2010.3.18

goooooobobooooboboooobooooooobooooobooooobooooan

O oOoooo
O o0Ooo0ooao

goooan gooooooooonoan
goooao oooobObOO0O00oo0ooan
g goooooooobobao
a goooooobooao
gogoobooooooboad

ooobOoOO00o0oooan

ggoao

goao
uogoboboodg 4ad
ooooobOooooad
oggao

O Oooo
OO oo
O Oooo
O Oooo
O 0Oooo

I B
OoOoooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOooood
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood

O 0Oooo
O O0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

O 0Ooooo
O 0OoOooo
O 0Ooooao
O 0OooOooog
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao

OooooooOoogoao
Ooooogogaog
OoooogogaoQg
OoooooOooOgoaono
Ooooogogao
OoooooOoogoao
Oooooogogao
Oooo0oooOoogoao
Oooooogogoao
OooooooogoOgoo
oo oooogogoo
OooooooogooOgoao
OO0 oooogogo
O oD oooogogog
O o0 oooogogoo
OO0 oooogogog
O o0 oooogogoo
OO0 oooogogog
OO0 oooogogoo
Ooooogogaog
OooooooOoogoao
OoOoooogogaog
OoooooOoogoao
O0Ooo0oooogod
OoOoo0ooood

O
gooooao gogao oo
gooboooooooooooboooooooooobobooao

ooocooooboao

O Oo0oooogogog
OooooooQgoQgoo

O
g
g
u
O
g
t
O
g

OoooooooQgogoo

goooobo bobo oboooobobooo oob oobobobooooobob oooogao
oo oooobodo 0 oboooob oobooodo oo ooboooooboao
oooOobOobOoOoooooooobobobooooooooobbbooooooooobooboao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

e s e e e e e ) s e e e ) e [ Y I O

Ooo0oooogoooao
Oooooggogoao
Ooo0oooQgooao
Ooooogogogooao
Ooo0oooQogooo
Ooooogogogooao
Ooo0ooooOoogooao
Ooooogogogooao
Ooo0ooooOoooao

OO0 oooooggog

O

OOoo0ooooo

O

OooooooogQgoo
OO0 ooooggogao
OoooooogogQgoo
OOooooooggogao
OooooooogooQogoo
OOoooooogQgoao
Oooo0oooogoQgoao
OoooooogQgoao
Oooo0oooogoQgoo
OoooooogQgoao
OoOoo0oooogoogoo
OoooooogQgoao
OoOoo0oooogoogoo
OoooooogQgoao
OoOoo0o0oooQgoao
OoooooogoQgoao
OoOoo0oo0ooooQgoao
OoooooogoQgoo
OoOoo0oo0ooooOooOoao
OoooooogogQgoao
OO0 oooogogogao
OoooooogogQgoo
OO0 ooooggogao
OoooooogoQgoo
OO0 ooooggogao
OoooooogoQgoo
OOoooooggogao
OooooooogooQgoao
OOoooooogQgogoao
OoooooogoQgoo
Ooooooggoao
Oooo0oooogooQgoao
OOoooooogQgoao
OoOoooooogoQgoo

OoOoo0oood
OO0Oo0ooodg
OoOoo0ood
O o B
Oo0Ooo0ood
O o B
I B B
OoOoo0ooodg
Oo0Ooo0ood
OOoo0ooodg
I R B

OooooQgooo
OoooogoQgogoao
Ooo0oooQgooo
OoOoo0oooogdg
OooOoo0oooodg

OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O0Ooo0oooao
OoOooooaog
I B
OoOoo0oooog
O0Oo0oo0ooao
OoOoo0oooaog
O0Oo0Ooo0ooa.o
OoOoo0oooogo
OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao

O
O

OoooogoQgooao
Ooo0oooOoooo
OoooogoQgooao
Ooo0oooOoooao
OoooogoQgooao
Ooo0ooooOoooao
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
OooOoo0ooood
Oo0oo0oooogdg
OooOoo0ooood
Oo0oooogdg

OooooogQgdg

OoOoo0ooodgdg

(10)

O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oOooo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooooao
O Ooooo
O 0Ooo0ooao

oo ooo o
oooooao

OooooogQgdg
OoOoo0oooodgdg
Oooooogogdg
OoOoo0oooodgdg
OooooogQgdg
OoOoo0ooodgdg
OooooogQgdg

OooOoo0ooOooOooOoao
Oo0oooogooao

I [ |

OooooogQgog

O O

goago gooao
goooao

O 0Oo0Oo0ooo
O0Ooo0oooaoo
O 0Oo0oooo
O0Ooo0oooaoo
O 0Ooo0Ooooo
O0Ooo0oooaoo
O0Ooo0oooogd

Oooo0ooogoood

OooooogoQgdg

JP 2010-61657

OOo0ooooogogdg

OooooogoQgdg

OOoooooggdg

OooooogogQgdg

OOoooooggdg

OooooogoQgoQg
OOoooooggdg
OooooogoQgoQg
O 0Ooo0oooo
O0Ooo0oo0ooao

Ooo0ooogodgoQg

OOoooooggdg

Oooo0ooogoQgdg

2010.3.18

OoOooooaog
I B

O Ooooo
O 0Ooo0ooo

ooo

O Ooo0oooao
O0Ooo0oo0ooao

OOoooooggdg
Oooo0oooQgQg
Ooooooggdg
Oooo0ooogoQgdg

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

OoOoo0ooood
O0Ooooood
OoOoo0ooood
OO0Ooo0ooood
OoOoo0oood
OOoo0ooood
OoOoo0oood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
Oo0Ooo0ooood
OOoooood
Oo0Ooo0oo0oood
OOoooood
O0Ooo0ooood
OOoooood
OO0Oo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood

OooooooQgoo
Ooooooggogao
OooooooQgoo
Ooooooggoao
OooooooQgoo
Ooooooggoao
Oooo0oooQgoo

O oooooogdg
O Oo0oooogd
Oooooogdg
O Oo0oooogd
Ooooooogdg
O Oo0oooogd

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O Oooo

O Ooooo
O Oogoo
O Ooooo
O Ooogoo
O 0Ooooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooo

O 0Oooo
O Oooog
O 0Oooo
O Oooo
O 0Oooo
O 0Oooog
O 0Oooo
O Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo

Oooo0oood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOooooogd
OoOoo0ooood
Oooooogd
I B [
Oooooogod
OOoo0oooogd
OoOooooogod
OOo0o0oooogd
OoOooooogod
OOoo0ooogd
OoOoo0ooogod
OOoo0oooogd
OoOoo0oood
OO0O0o0ooogd
Ooo0oo0oood
OOoo0oooogd
Oooo0ooood
OoOoo0oooogd
OooOoo0ooood

O Oo0oooogdg
Ooooooogodg
O Oo0oooogd
Ooooooodg
O Oo0ooooogdg
Ooooooogodg
O Oo0ooooogdg
Oooooood
O o0ooooogdg
Ooooooood
Oo0ooooogdg
OOooooood
Oo0ooooogdg
OO0 ooooogdg
Oo0ooooogdg
OO0 ooooogdg
O o0ooooogdg
OO0 oooogd
Oo0oooooogdg
O Oo0oooogdg
Oo0oooooogdg
O Oo0oooogdg
Ooooooogdg
O Oo0oooogd
Ooooooogodg
O Oo0ooooogd
Ooooooogodg

1)

O Oooo

O 0o oo

O
O
O
O
O
O
O
O

O Oooo

O 0o oo

I [ [

O 0o oo

O 0o oo

Ooo0Oood

|

]

O 0o oo

JP 2010-61657

O 0Oo0Ooooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooo
O Oo0oooo
O 0Ooo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao

O 0Oooo
O
O
O
O
O
O

I [ o [
O O oo
I Y o [
O 0o oo
O O oo
O 0Oooo
O O oo

O
O
O
O
O
O
O

O
O
O
O
]

O 0o oo

O
O
O
O
O

2010.3.18

O O oo

O 0o oo

O 0o oo

O 0o oo

10

20

30

40

50



e e e Y Iy

e A A A |
OoooooooOooooooooooOoooooooooooooOooooOoad

OOo0o0oooogdg
OooOoo0oooogod
OO0oo0ooogd
OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
OOoo0oooogogg
Oooo0oooQgdg
OOooooogogg
Oooo0oooQgdg
Oooooogogdg
OoOoo0oooQgdg
OOooooogoogg
OoOoo0oooQgdg
OOooooogogg
OoOoo0ooodgdg
Oooooogogg
OoOoo0oooodgadg
OooooogooQgdg
OoOoo0oooodgadg
Oooooogg
OoOoo0oooodgadg
OoooooQgg
O0o0o0oooogoogdg
Ooooooogdg
OO0ooooogogdg
OooooooQgdg
OOooooogoogdg
OooooooQgg
OOooooogogdg
OooooooQgg
OOoooooggdg
Oooo0oooQgdg
OOoooooggdg
OooooooQgdg
OOooooogogdg
Oooo0oooQgdg

OO0 o0DoDooggoooooogogdg
Oo0oooooooooooogoQgg
OO0 o0ooDooggoooooogogdg
OooooooooooooogoQgdg
OO0 oDoDooogogooooooggdg

O Ooooo
O OoOooo

oooooao

Oooo0oooQgod
OoOoo0ooogd

OO0 oo oooooooog
OO0 oo oDoogogogooog
OO0 oooooogooooog
OO0 oo oDoogogoooog
OO0 ooooo4gooooog
OO0 oo oDoogogoooodg
OO0 oooooooooog
OO0 oo oDoogogooodg
OO0 oooooooooog
OO0 oo ooogoooodg
OO0 oooooooooogdg
OO0 oo ooogogogooog
OO0 oooooooooog
OO0 oo ooogogoooog
OO0 oooooooooofdg
OO0 oooooogooooog
Oooooooooooondo
OO0 oo ooooOooooog
Oo0oooooooooood
OO0 oo oooogooooog
OO0 0o oDoogogoooog
OO0 oo oooooooog
OO0 0o oDoogogooodg

OoooooooooooooOoooooooogogooogoao
OoocooooooobooOooOoobod

Oo0oooooo0ooooooooooDoDooooooooQgg
OO0 oDooggUoooDooUdUoooDoDoo4ggogoooogdg

O Oooo
O 0O oo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
OO oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

OoooooooooogQgg
Oooooogooooooggg
OooooooooooQgdg
OooDoooooooogogdg
Oo0ooooooooooQgodg
Oooooooooooggg

OooOoo0oooOod
OoOoo0oooogd
OooOoo0oooOod
OoOoo0oooogdg
OooOoo0oooOod
OoOooooogdg

(12)

O Ooo0ooo
O Ooooo
O O0ooo
O Oooo
O 0Oooo
O Oooo

oon
ooooaon

Oo0oooooooooQgodg

OooOooooogdg
OooOoo0ooood
OoOooooogd
OooOoo0ooood
OooooooQgodg
OOo0oooogd
OooooooQgd

O Ooooo
O Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo

oooooao

JP 2010-61657 A 2010.3.18

OO0 oDooogoooooogogdg

Oo0oooQgogao
OOo0o0ooogo-gogao
Ooo0oooQgogoao
OOo0ooogogogao

O Oooo

O O oo

ud

OO0 oDooo4goooodg
Ooooooooooogdg
OO0 oDooo4Qgooood
Ooooooooooogdg
OO0 oooogoooodg
Ooooocoooooodg
OoooooQgoooodg
Ooooooooooogdg
OoooooQgoooog
Ooooooooooogd

O Oooo

O Oooo

OoooooooooogQgdg

OoOoo0oooogd

O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

ooo

O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oo0ooao

Ooooooogogooooaog
Ooooocooooooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Ooo0oooQgogoao

OooooooogooQgooao
OO0 oooooggogogoao
Ooooooooogooao
OO0 oooooggogooao
OooooooooQgooao
Ooooooogoggogooao
OooooooooQgooao
Oooooooggooao
OooooooooQgooao

e s s e e ) e e s

OO0 oooooo0 oo ooo o0 oo oogogooooo
oo oooooQgooooo
OO0 ooooogogoooao
oo oooooQgoooo
OO0 ooooogogogoooao
oo ooooooQgooooo

OOoo0oooao
O Oo0oooao
OOoo0oooaoo
O Oooooao
O 0Ooo0oooao

O O oo
O 0Oooo
O O oo
O 0Oooo

OO0 ooooooooogogaog
O 0o oo

gogooano
gooooao
gooooao
ooooooagao
ooo0O Oooao
goooood
gooooad
0

gooooao
gooooad
gooooad
gooooao

OoooOoooooooooooooOoooOoooOooooDoooooooooboooooOooOo.o
I Iy A A I (O

Oo0ooooooooooogoQgoo

O
O
0
O
O
O
O
O

OooOoo0oooogod

OO0 ooooogogoooo

O O oo O Oooooao

O Ooo0oooogod
OoOoo0ooood

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo

OooooooooQgooooo

O0Ooo0oooao

O 0Oooo

OO0 ooooogoQgoooo

I [ o [ O Ooo0oooao

O OooQgooo
O 0Oo0oooao
O Ooogooo
O 0Oo0oooao

Ooooooooogooooao

O0Ooo0oooao

O 0o oo

OO0 oooooogogog
oo oooooogoog-g
OO0 oooooogogog
oo oooooogoogo-g
OO0 oooooogogog
oo oooooogoQgog
OO0 oooooogoQgog
oo ooooooogodg
OO0 oooooogoQgog
OoOooooooooQgodg
oo oooooogoQgog
OO0 oo oooggg
oo oooooogoQgog
OO0 oo oooggg
oo oooooogoQgg
OO0 oo oooggg
oo oooooogQgog
OO0 oooooggg
OO0 o ooooogoQgog
OO0 oooooggog
oo oooooogogoQgo-g
OO0 ooooooggog
oo oooooogooQg-g
OO0 oooooogogog
oo oooooogooQgg

OO0 ooooogoooao

O Ooo0oooao

O 0o oo

Ooooooooogooooao

O0Ooo0oo0ooao

O 0o oo

(13)

OO0 ooooogoQgoooo
Ooooooooogooooao
OO0 oooooQgoooo
Ooooooooogooooao
oo oooooQgoooo
OoooooooooOoooao
oo oooooQgoooo

OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Ooo0oo0ooao
OOoo0oooao
O0Oo0oo0ooao
OOoo0oooao

O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
I [ [

ugooodogao
goooooao
gooooogao
gooooad
goooooao
goooogao

goooooao
oooooDoDao
gooooooao
goooooao

OoooooooooOoooao

O 0o oo O 0Oo0oo0ooao

O O0Oo0ooOooao

O 0Ooo

JP 2010-61657

oo oooooQgoooo
OO0 ooooogogogoooao
oo oooooQgoooo
OO0 ooooogogoooao

OOoo0oooao
O 0Oo0oooo
O 0Ooooo
O O0Oogoo

O 0o oo
I Y o [
O 0o oo
I [ o [

oooao

ogogoano
oooano
ggono

goono
ooooD
ooonon
oooao

oo oooooQgooooo
OO0 ooooogogQgogoooao

O 0Ooooo
O O0Oogoao

O O oo
I Y o [

0od

oo
00
00
o0

oo oooooQgooooo

O 0Ooooo

O
O
O
O
O
O

O 0Ooo0oooo
O OoQgooo
O 0Oo0oooo
O OoOgooo
O 0Oo0oooo
O Oo0gooo

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O oOooo

OO0 ooooogogoooao

O Ooogoao

oo ooooooQgooooo

O 0Ooooo

OO0 ooooogogoooo

O Ooogoo

oo oooooQgoooo

O 0Ooo0ooo

2010.3.18

OO0 ooooogoQgoooo

O Ooogoao

Ooooooooogooooao
OO0 ooooogogoooao
Oooooooogooooao

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

O
O
O

ooao
g 0O
aad
ooao
ogao

ogoao
ooo
ooao
ooao

10

20

30

40



e e e Y Iy

OoooooogoQgoo
OO0 oooogogogao
OoooooogogoQgoo
OOooooogogogao
OoooooogogoQgoao
Ooooooggoao
OoOoo0oooogoogoo
Ooooooogogoao
Oooo0oooogoogooo
OoooooogoQgoao
Oooo0oooogoogoao
Ooooooogogoao
OOoo0oooogoogoao
Ooooooogogoao
OoOoo0ooooogoao

OO0 0DoDooggUoooDoogogogoooaog
Oo0ooooooooooogogooooog
OO0 D o0oooo4goooDooogogogoao
OO0 oDoooooooooogogogooao
OO0 Do ooo4goooDoooggogoao
O Oooo

oon
goooao

Oo0ooooogg

[ |

Ooo0o0oooodg
OoOoo0ooogdg
Oooo0oooodg
OoOoo0oooogdg
Ooo0o0oooodg
OoOoo0oooogdg
OooOoo0oooodg

O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO o0Ooog
O 0Ooooo
OO oO0ooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooao

OooooooOooooooogooooooooooogoaog
I R B

Oo0ooooooooooooDoDoDoooooooogdg
O0o0oooggUoooDooUUUUoooDooUgUgoooooogd
OoOo0oooooooooooo oo oDooooooooogdg
O0ooDoogogUoooooUgUoUoDoDooggUgogoooogd

OoooooooQgdg
Oooooogogdg

oooooao
oooODOoO0ao
ooooDnD
ooooDobo0oano
oooODOO0O0ano

O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O OooOooao
O Ooo0ooo

Ooooooogdg

oooooDao
ooooobooao
ooooDobDoao

O Ooo0oooao
O0Ooo0Oo0ooao
OOooooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooaoo
O0Oo0oo0ooao
OOoo0oooaoo
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0Oo0ooao
OOoo0oooao
O 0Oo0oooo
OOoo0oooao
O 0OoO0oooog
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooaoo
O0Oooooaog
O0Ooo0oooaoo
O Oooooao
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao

O OoOo0ooooao
O Oo0ooooaog
O Oo0o0ooooao
O O0o0ooooaog
O Ooo0ooooao
Oooooogoogg
Oooo0ooooQgdg

Oo0oooodooao

o 0o0aog
oooooO O
ooooOao

O
O

oooooao
ooooooao

O
O

(14)

O
O
O
O

O 0o oo
O Oooo
O 0o oo
O Oooo
OooooooOodg

oon
oooao
oooao

Ooo0o0ooodQgooao
Oo0oooodooao
Ooo0oooodgooao
Oo0oooodooao

O
O
O
O

O

Ooo0oo0ooodooao

O

O
O
O
O
O
O
O

Ooooooogoo
OooooooQgoao
Ooooooogoo
OooooooogoOoao
Ooooooogoo
OO0 oooogogogao
OooooooQgoo
OO0 oooogoogogao
OooooooQgoao
Ooooooggogao
Oooooooogoao
Oooooogogogao
OooooooQgoo
OOooooogoggogao
OooooooQgoo
Oooooogogogogoao
OooooooQgoo
Oooooogogogoao
Oooo0oooQgoo

O Ooooo
O Ooo0ooao
O Ooooo
O O0Ooo0ooo

Oooooooogg

ooao
gooao
oooao

Oooo0ogoood
Ooo0oo0Oo0ooOoood

Oooooooogg
O Ooo0oo0oooao
O Ooo0ooooaog
O O0Oo0oo0oo0ooao
O Ooo0ooooao
Oo0oooooogdg
OoooooooQgg
Ooooogogoao
Ooooooogogoao
Ooooogogoao

oono
oooooao
gooao

ooocoooao
gooooooao

JP 2010-61657 A 2010.3.18

O O oo

0
0

O

O Oooo

gooano

I Y o [

O Oooo

O O oo

O Oooo

oooooao
goooooao

gooooOao

O

O

O

OooooooQgdg
Oooooogoogg
OooooooQgdg

O

O

O 0o oo

OooooooQgdg

O
O

OoOooooogdg
OooooooQgodg
Ooooooogdg
OooooooQgodg

OOoo0oooao
O0Ooo0oooao

O 0Oooo
O Oooo
O 0Oooo

O OoOooooaog
O Ooo0ooooao
O O0o0ooooaog
O OoOo0ooooao
O Oo0ooooaog
O OoOo0oo0oooao

goooano

ooobOobOoOoo0od

ooobODoboOoooao
ooobODoOO0oO0o0oao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

OoooooQoooao
OoooogoQgogoao
Ooo0oooQgogoao
OOo0o0ooogogogao
OoooooQgogoao
Oo0ooogogogao
OoooooQgogoao
Oo0ooogogogao
Ooo0ooooQogogoao
OoOoo0ooogogao
OoooooQgoogoao
Ooooogogao
OoooooQgoogoao
Ooooogogao
OoooooOoogao
OoooooQgogoao
OoooooOoogao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0ooogogoao
OooOooooOooOgoao
Oo0oooQgogao
OOo0ooogodgogao
OoooooQgogoao
OOo0o0ooogogogao
Oo0oooQgogao
OOo0ooogo-gogao
Ooo0oooQgogoao
OOo0ooogogogao
OoooooQogogoao
OoOoooogogogao
Ooo0oooQogogoao
Oo0ooogogogao
OoooooOoogoao
Ooooogogogao
OoooooOoogao

Oo0oooooooooogogQgog

OO0 ooooogoQgogoooao
oo oooooQogoooo
OO0 ooooogogQgoooao

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0goooao
O 0Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

O
g
u
O
g

(15) JP 2010-61657 A 2010.3.18

oooooboboooooobooboboao
ooocooboooooooobobbobooooooooobobboboooooan

ooobObOO0oo0oooooooobobbooooooooao
goooboooooboboooobooooboooobDboo
uogoboooobboooooboboooooboad
oooODbObOO0OO0ooooooobbooooooooooao
gogoboboooobooooboooobooooboboDboo

oooooObOO0OO0oDooooooobobbooooooan
goooooooboooogogobboooobooboooooboao
goooooobobooad

ugogoboboboooobboooooboocoooobooogadao
goocooObboooooooooboboboooooooboao
goooboooobbooooboobooobobno

ugobobooobobboooobbooooobboooobbooooboboooooban

O

O

Oo0ooooogoooao
OO0 oooogoggoooao
Oo0ooooogoooao

O
O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

Ooooooo0oooooo0ooDooooooooogodg
O

OO0 oDooo0oUooooDooUogUogoDoDoogogooao

O oOoooo
O 0Ooooo
O oOoooao
O Oooogoo
O oOoooo
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooao
OoOoooo
O 0Oooo0oao
O oOoooao
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Oooogoo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O oOoooao
O oOoooo
O oOoooao

0

O

O

Oooooogogoao
Ooooooogogogoao
Ooooooogogoao
Ooooooogoogoao
OoooooogoQgoao
Oooo0oooogoogoao
Ooooooogogoao
Oooo0oooogoogoao
Ooooooogogoao
OOoo0oooogoogoao
OoooooogoQgoao
OOoo0ooooQgoao
OoooooogoQgoao
OOoo0ooooogoao
OoooooogoQgoao
OoOoo0oooogooOoao
OoooooogoQgoao
OO0 oooogQgogao
OoooooogoQgoao
OO0 oooogogogao
OoooooogoQgoao
OO0 oooogogogoao
OoooooogogoQgoo
OOooooogogoao
Ooooooogoogoao
OooooogoQgoao
Ooooooogoogoao
Ooooooogogoao
Oooo0oooogoogogoao
Ooooooogogoao
Oooo0oooogoogoao

O

O

goooooobobobooooooooobbobooooooooobobbooooo
ooooooao

oogoobooooboboboogooboooobobooobboood

O

O

O

[ |
O d
[ |
O d
[ |
O O
[ |
O d
[ |
O d
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
(]

10

20

30

40

50



e e e Y Iy

OO0 o0Doo4-odU0oooDoo4Uogoooooggdg
OoooooooooooooooogQgQg
Oo0oDoo40odo0oooDoooooooooggdg
OoooooooooooooooogQgQg
Oo0ooo40odo0ooDoDoo4ogoooooggdg

OooOoo0ooooQgod
OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd
Ooo0oo0oooogod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0ooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogdg
I [
OoOoo0oooogdg
OooOoo0ooood
Ooooooogdg
OooOoo0ooood
Ooo0oooogd
[
Ooo0ooooogd
OOo0o0oooogd
Ooo0oo0oooogd
OoOoo0ooogd
OooOoo0oooogod
OOoo0ooogd
Ooo0oo0ooooQgod
OO0o0o0ooogd
OooOoo0ooooOodg
OoOoo0ooogd
Ooo0oo0ooooQod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0oooogd
OooOoo0ooooOgod

(16)

O
O
O
O
O
]

O Ooo0ooooao
O O0Oo0ooooao
O Ooo0ooooaoo
O Oo0ooooao
O Ooo0ooooaoo
O Ooo0ooooaog
O Ooo0oooooo
O O0Oo0ooooaog
O 0oo0ooooao
O Ooo0ooooaog
O0Ooo0oo0oooao

O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo

B s [ |
Oooooggdg
OoooooogogaQg
Oooooggdg
OooooogoQgao
OOooooggQg
OoooooogoQgaQg
OooooggQg
I B [ |
Ooooooggdg
OoOoo0ooood
OOoooood
OoOoo0oo0oood
OOoo0ooood
OoOoo0oo0oood
OOoooood
OO0Ooo0oo0oood
OOoo0ooood
O 0Ooo0oo0oood
OoOoo0ooood
O O0Oo0Ooooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O 0Oo0oooogod
OoOoo0ooood
O Ooo0oooogod
OoOoo0ooood
O Ooo0ooood
OoOoo0o0oood

gooboboooooboooooooban
ugbooood cooobood
ooocoob0oOoo oooboooo
gobobooooobooooobaD
gbobobooooobooooonbonb
gooocooboobooooooan

OO0Do0oooodoooouUodoooDooUoUUoooooggg

Ooooooooooooo0ooooo0 o oDoDoooooooao
OOoo0oooo

O
O
O

uoogoboodogoboan

e A |
OooooOooooooOoooooooooooooooobooOoood
I e A B |

O
O
O
O

gooooo

oo ooooogoQgoQg
O o0 oooogogodg
oo ooooogogoQo
OO0 oooogogog
O 0Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo

O 0Ooo0oooao
O O0OoQgooo
O 0Ooo0oooao
O OooOgoooo
O 0Ooo0oooo
O OooQgoooo
O 0Oo0oooao
O 0Ooo0goooo
O 0Ooo0oooao

O Oooo
O 0O oo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo

O 0o oo
O Oooo

O0Ooo0Oo0ooao
OOoo0oooog

ud

gooooooboao
gooooooboad
ooobOboOOoO0ooao

O 0o oo

O0Oo0Oo0ooao

O

ooobODbOO0OO0oOoooooao
oooDoDOoOO0oO0oooooao

O

JP 2010-61657 A 2010.3.18

oogoboooooboboooooboobooooobobbooobobooooboboooao

gooooo
gooooad
goooao

O Ooo0ooooo
O O0Oo0ooooo
O Ooo0ooooaoo
O Oo0ooooaog
O Ooo0ooooaoo
O O0Oo0ooooaog
O Ooo0ooooaoo

O Oooo
O O ogo
O O oo
O 0Oooo
O O oo
O 0o oo
O 0o oo
O 0o oo

OOoo0ooood
OoOoo0o0oood

gooooooobboooooan
uogobooddg ooobooad
ooooObODbOO0OO0o0oooooan
gooboobooooobbooooanb
gogbooooooboboooooan
ooocoobOoOoO0oooooooao

goooaod
goooao
gooao

OooooogogaoQg
OO0 oooogogdg
OooooogogQg
OO0 ooogogdg
OooooogogQg
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
I s [ |
Ooooogogdg
I [ |
OoOooooogogdg
I sy |

O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O

10

20

30

40

50



OoOo0ooooo0Qo0ooooo0o o0 oo ooo0 oo oDooooUoooDoDoooooDooogQgog
e s e e e e e e e A e e A s [ [
Iy e [ e e ey e e [ s [y [ |
e s e e e e e e e e e [ A s [ [
Iy e R ey e [ [ |
e [ e e e e e e [ A s [

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
OO oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oo o
O Oooo
O 0OoOoo
O Oooo
O 0Oooo
O Oooo

O Oooo
O O oo
O Oooo
O Oooo

O 0OooOgoo

B s [ |

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O Oooo

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo

Oooooggdg

O O ogo

OoooooogogaQg

O Oooo

Oooooggdg

O O ogo

O
]
O
]
O
O
O
O
O

OooooogoQgao

O Oooo

O Ooo0ooood
OoOoo0oood
O Ooo0oooogod
OOoo0oo0oood
OO0Ooo0ooood
OoOoo0ooood
OOoooood
OoOoo0oo0oood
OOoo0ooood
OoOoo0oo0oood
OOoooood
OO0Ooo0oo0oood
OOoo0ooood
O 0Ooo0oo0oood
OoOoo0ooood
O O0Oo0Ooooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O 0Oo0oooogod
OoOoo0ooood
O Ooo0oooogod
OoOoo0ooood
O Ooo0ooood
OoOoo0o0oood
OOoo0ooood
OoOoo0o0oood

O O oo

O 0Oooo

O O oo

O 0o oo

O O oo

O 0o oo

O
O

(7 JP 2010-61657

O
O
O
O
O
O
O
O
O
O
O
O
O
]
O
]

O
O
O
O
O
O
O
OJ
O
OJ
O
O
O
O
O
O

O Oooo
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
(]

2010.3.18

10

20

30



(18) JP 2010-61657 A 2010.3.18

ogogoano oggoao

200

Eilg—s AN

TEIR)
202 f 2V FEE
)

EREEE
204 ity 5

—
s | BEFEE

Yy E~D ]
208 | fmgn
BT D

pi]
=1
%
]
)

RBEEL R
IRl 5

FIG. 2

oo ugon
300 o

N AN A\
B P by
N
a
TRl .
302 . ZwrFE i~
2813 -+

VI I amang

BsAT 3
SBRERE
308 < mmd3 5]

FIFT vy

106

AP ERE T
HIFH % o K
® < Ll
El g L=
N =
g & S o
= ST
FIG. 3 D)




(19) JP 2010-61657 A 2010.3.18

ogogoano

FFLFrvay HigH—rs e 7y 500
FoER
502
rFv¥Frvay

Fo AR
O

504

2P kB
FSYF e
VERTTS

506

FFFr Ay
HiR

512

WBEEHE 514
\

\\ﬁ nEEEEY
AT 5

FIG. §

210 90O 180 (2009.9.18)

O
O

goooogao
oad

I sy |
O d
O

D|DDDDDDDDDDDDDD
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
O

OoooocooooooogogoaoQg
OO0 oDooo4dgooooogogdg
OoooocooooooogogooQg
Oo0DoDooo4gogooooogogdg

OoOoo0oooao

DI:I|I:IDI:IEJ
OoOoo0oooao

O
O
O
(]
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O Oooinooogdg
O Oogoiooodg
O Oooino;ooodg
O Ooogiooodg
O Oooino;ooodg
O Oooiooodg
O Oooino;ooogd
O Oooiooog
O O0Ooino;ooioo4o
OO oiooliog
O O0Oo0oo0ooioo
O 0Ooo0oooioog
OOooOooood
OOooooog
O o0Oooo
O oOooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooo0ooo
O 0Ooooo
OO oOgogo
O 0Ooo0ooo
OO oOgogo
O 0Ooo0ooo
O O oOgoao
O 0Ooo0ooo
O Oogoao
O 0Ooooo
O Ooogoo
O Ooogoo
O 0Ooo0ooo
O
O
O
O

OoooojooooooDooo4o0ooDooooooooodg
O
O

|D D|D O O D|D|D|D
Iy A I N [y
OoOo0oo0ogi;mogao



O

O
O
O
O
O
O
O
O
O
O

(20) JP 2010-61657 A 2010.3.18

gogobobooogobboooooboooooboobod

I I
O O o
Iy I

O

O
O

O

|:]|D OO0 O0Dooo0o0ooooogogUogooo o gdg
Oo0oooooo0ooDooo o ooiooogQgog
OO0 0o oogogddooDooboooogooobo g ogg
Ooo0oooooo o0 oo obcoo0ooio0oogQgog
OO0 ooogog oo ojoooggogoooo g ogog

ooocooObOooooooooobbooood

s s e Y Iy

gooboooobbooogoonb
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
gogoobooogoobobogooobooooobboooboboogogobbogoao
uooobooooobobobooooobooooobobobooooobobooooooboboooao
oooooooOoooooooooooooooocooooooooooan
ooobOboOO0oooooooobboooooooobObboooooooboao
oogooboooooboboooooboooooobbooooboboooooboboooao
gooooooooooodoooooooodoooooooooooooooaon
gooooooooooogooooaon
gooodooooooooooooodooooooooooodooooooogonoan
ooobObo0o0ooooooooobobobooooooocoobobboobooooooooobooao
Oooooooooooodoooooooooooooooooooogoooooan
Oooooooooooodooooooooooooooodoooooooaon
gooooooooooooooOoooooOoooOooooooooooDooooon
ooao
gooooooooooao gooooooobboooobobooooboDboo
uogobobooooobod
ooobODO0OO0OO0o0ooooao goooao
goooan
gooboooobboooobboodd
ooobODbOO0O0DO0oooooooOobobooooooooobbboooooooooooan
gooooooooooooobooboooobobooobobooooboooobobooo
gogoboboooooboboboooobboooooboooobbooooobooooboobooboao
gooboand
ooobODbOO0O0ooooooobObobo0ooan
Ooooooooogoodoooooooooooooooooooooooononan
gogoboooooobbodoaad ug
ooooaon
gooooooobobobooao gooooooobbooooboboogoboboboo
gooobooooobobobooado
Ooo0oo0o0o0oO0oo0oooo0oooodooooooogooodoooogoogdnonao
ooobobbo0oo0oooooooobobboooooooooaob
goooooooooooooooodoooooooooooon
ggobboogogooboodogboboogoooodgbobogogoobodgogooboaogadd
ooo0ob0b0O000ooogooobobobobooooodooobobbooooooooooooan




(1)

goao

gogao

O

JP 2010-61657

gooan

gono

goao

O

0

O

0

O

2010.3.18

O |g|o o
[ I o I

O

O
O
O
O

o I o |
i I |
o I o |
Iy Iy |
o I o |
Iy Iy |
o I o |
Iy Iy |

O
O
O
O
O
O
O
O

O

O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O

OJ
O
]
O
[
O
O
O
O
O
O

O
(]
O
O
O
(]
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
O
O
O
O
O
O
O

[ I o
[ I Ry
[ I R
[ I
[ I R
[ I
[ I |
[ o
[ I |
O|oio o
[ I
O |Og|o o
[ I o I
O |g|o o
[ O o I
[y i A
[ I I
[y i o
[ I o I
O |g|o o
[ I I
O oo
[ O o

O goioioioc ogogdg
I A o

O
O

o o o
o
[ o o o R
o o
[ o o
[
o o
o

[ i i o |
O|oio; o
[y i |
O|nomio;m o
[y i |
Onoio; o
[y i |
Onoio; o
[y iy |
Onomio; o
[y i |
Onomio;m o
Onoino; o
[y o |
O inm; o
Onomin;m o
O|oio; o
[ o |
OO |o o
OO |oc
OO |o o
OO0 o c
OO |o o
OO0 oo
OO |oa
OO0 oo
O|Oo|oa
OO0 |oc
OO |oc
OO0 o0&
OO |oc
[y e i |

o s e e ey [ s 1y o A

I e ) A

s s e e s s s 1 o

A I A e e 1 ) e e A o o

s s 1 o A
s e e e A s e e s e e e e e s e e s e Y o
s s s 1 R sy [ [y

O 0Oo0ooo|jg|igo

O
O
O
O
O
O
O

O
O



Oo0Ooo0oooo

[ i

|D|D|DDD|DDDDDD
|

O

[ O B R |
|I:II:II:I

O Oooo

O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

(22)

oD ooo|jooooooggg

O Ooim;mooo
O O ooao
O Ooi;mooo
O O ooao
O Ooio;mooao
O Ooiom;oooao
O Ooi;m oi; o
O oo oo o
O Ooi;m oi;m o
O O oo
O Ooin;oo0oao
O Ooim;mooao

I Iy

O 0Ooog

O
O
O
O

O oo o

I Iy

O Oooo

O 0ooo

O Oooo

O 0ooo

O Oooo

O o0ood

JP 2010-61657

oooooboo0oao
ogoao
ooooDboood

O
O
O
O
O

O 0O oo
O Oooo
O Ooogoo
O 0Oooo
O Oooo

[ o

O
O
O
O
]
O
]
O

I

I I |

I [y

O
O
O

O d

I I R

I I [y

I o o R

Iy

O

O

O Oooo

2010.3.18

O
O
O
]

O Oooo
O Oooo
O Oooo
O 0Oooo

D|D
O O

[ o I |

O
O
O
O
O
O
O
O
O
OJ

I Iy |

[ I |

Onoi;m o

o I |

O|noi;m o

o I |

[ Iy o |

o I |

[ I

I o Iy |
O Ooi; o
Iy I |
O oOoio;m o
Iy I |
o I o |
i I |

O
OJ
O
OJ
O
O
O
O

I B |
OO oo ogod
oo oo od
OO oo ogod
O o oo d
OO o oo|jg g
oo o obo|god

O

oo oo ogdg
Iy |
oo oo gdg

O

(]

|

s s 1 e e [ ey Y Iy

D|DDDDDDDD|D|DDD|DDDDDDDDDDDDDDDDDDD|DD|DD

iy s 1 s e e e |

e I e 1 A A A

s

s s e e e e e s 1 e e s e [ o
e s e 1 e [ o

O
O

O
O

|

O O




(23) JP 2010-61657 A 2010.3.18

gooooogooooogoooogoooooooboogoao




(24) JP 2010-61657 A 2010.3.18

gooooooaoo

(72) 000 OO0O0O0OODOOoOOOoooOO
goooboboooooobbooooooobobooooooboooboooooooboboooooooon
gogobooodadaoo

(72) 000 OO0O0OO0OoDOoOooOOoOoooOo
gogooboboooooobbooooooobbooooobooboobooooooboobobooooooooon
ad

OOO0O0((@O) 2C061 APO1 HJO6 HJO8

goon0 OO0 5C062 AAOS AA12 AA13 AA30 AB22 AB38 AB40 ACO4 AC41 AC42

gooo oo AE11 AF03 BAOO

ooOO OO 5K201 AAO6 BA09 CAO5 CBO2 CBOS EA02 ECO6 EF09



(25) JP 2010-61657 A 2010.3.18

gooooooanb

Method And Apparatus For Printing Remote Images Using A
Network-Enabled Printer

BACKGROUND

Crogss Reference to Related Applications

This application is a continuation-in-part of
application Serial No. 09/870,538, filed on May 30, 2001,
entitled “Method and Apparatus for Printing Remote Images
Using a Mobile Device and Printer,” which is hereby

incorporated by reference in its entirety.

This application ig related to a commonly-owned and
concurrently filed application entitled “Method and System
for Generating a Permanent Record of a Service at a Remote
Printer,” {(Attorney Docket No. 8522) which is hereby

incorporated by reference in its entirety.

Field of the Invention

The present invention relates to techniques for
printing digital images and, more particularly, to
techniques for printing remote images using a printer

having telephonic communication capabilities.
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Related Art

The Internet, and in particular the World Wide Web
(the “Web”), is increasingly being used to store and
exchange information and to perform commercial
transactions. Although the Web was originally only
capable of storing and displaying textual information, the
Web may now be used to store, display, and exchange a wide
variety of textual, graphical, and audiovisual information

such as digital images and full-motion video.

Digital photography, for example, is becoming
increasingly popular, spurred in large part by the advent
of low-cost, high-quality digital cameras. An increasing
number of web sites allow users to upload digital
photographs and other digital images to the Web, whereby
such images may subsequently be viewed, shared, edited,
and printed on conventiocnal printers using computers

e

connections.

To print a digital image from the Web, a user must
typically use a conventional desktop or laptop computer to
establish a Web connection using a conventional modem or
other network connection device. The user must then
locate the digital image (such as a digital photograph) to
be printed or complete a transaction that produces an
image (such an a ticket) to be printed. The user must
then typically download the located image from the Web

site to the computer. To print the image, the user must
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typically issue a “print” command to the Web browser or

other software executing on the computer.

Such a process can be cumbersome for the user and may
restrict the range of circumstances in which the user may
print digital images from the Web. For example, the
conventional method described above involves several
discrete steps, each of which must be initiated by the
user: locating the desired image, downloading the image to
a host computer, and issuing a print command to print the

image.

Locating the desired image may be difficult if the
user does not know or remember the precise Web address of
the image to be printed. Even if the user does remember,
for example the address of the home page of the Web site
on which the image is stored, it may be necessary for the
user to perform several steps to navigate a Web browser to

the precise image to be downloaded.

If the image to be printed cannot be printed directly
trom the Web page on which it is stored, it may be
necessary for the user to download the image to the host
computer. This may require the user to perform several
steps, such as selecting the image, providing a filename
for the image, and selecting a location on a local.storage
device (such as a hard disk drive) in which the image is

to be stored.

Printing the image may also be problematic. For

example, if the image has been downloaded to a local
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storage device, the user may have to locate the image on
the storage device and open the image file using imaging
software before issuing a print command. The print
command may fail for a variety of reasons, such as a
faulty connection between the host computer and the
printer or the absence of an appropriate printer driver on
the host computer. After printing the image, the user
typically must manually delete the downloaded image file

from the local storage device.

In particular, it may be difficult and/or time
consuming for a user to print images that are generated as
a result of a non-Web transaction. Consider, for example,
a user who purchases a ticket (such as a concert ticket or
airline ticket} over the telephone. If such a transaction
generates a ticket that is accessible over the Web for
printing, the conventional system described above would
require the user to connect the host computer to the Web,
locate the image of the ticket using aWeb browser, and
print the image. Such a process requires the-user to
engage in a significant amount of post-transaction
activity and may be particularly difficult for those users
who have chosen to conduct the transaction (e.g., purchase
the ticket) over the telephone because they are not
familiar with using computers in general or the Web in
particular. Users who are unable to print the resulting
ticket may become dissatisfied with the associated service

and fail to become repeat customers.

It should therefore be apparent that the process of

printing images from the Web using a conventional computer
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connected to a conventional printer can be a tediocus,

time-consuming, and error-prone process.

Furthermore, the requirement that the printer be
connected to a host computer has a variety of
disadvantages. For example, a mobile computer user who
desires the ability to print images from a variety of
locations {such as at home and at the office) must have
access to a Web-connected computer in each such location.
Using the techniques described above, even a small mobile
printer must be connected to a computer to print images
from the Web. As a result, a user who wishes to print
such remote images may be required to travel with both a
printer and a laptop computer, or may be limited to
printing images from locations at which a Web-connected
desktop computer is available. The requirement that the
printer be connected to a computer therefore limits the
mcbility of the uséer and limits the range of locations

from which images may be remotely printed.

What is needed, therefore, are improved techniques

for downloading and printing digital images.

SUMMARY

Techniques are disclosed for coupling a printer to a
communications network (such as a Plain 0ld Telephone
Service network), downloading printing information (such
as a digital image) to the printer over the communications

network, and using the printer to print output based on
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the printing information. Downloads may be interrupted

and subsequently resumed from the point of interruption.

The printer includes a network communications device,
such as a modem, that enables the printer to connect
directly to the communications network. The printing
information may be downloaded to the printer in any of a
variety of ways. For example, the printer may establish a
connection to a printing server that serves the printing
information. A connection between the printer and the
printing server may be established, for example, by using
the printer to place a telephone call to the printing
gerver over a Plain 0Old Telephone Service (POTS) network.
The printer may then download the printing information
over the POTS network and print the image specified by the

printing information.

It should be appreciated that the printing

information may have previously been generated in any of a

variety of ways. For example, as described in more detail
in the above-referenced application entitled “Method and
Apparatus for Printing Remote Images Using a Mobile Device
and Printer,” the user may have previously conducted a
transaction with a transaction server. The transaction
may, for example, be a transaction for requesting or
purchasing items such as tickets, maps, brochures,
coupons, photographs, menus, or schedules. Upon l
completion of the transaction, the transaction server may
communicate with the printing server described above to

produce the printing information to be printed (such as a

digital image of the purchased item). The printing
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information may be transmitted to the printer by, for

example, the printing server or the transaction server.

Prior to transmission of the printing information to
the printer, the printing server may process the printing
information to tailor the printing information based on
the capabilities of the printer. For example, the
printing server may tailor the printing information to
comport with the resolution and/or color depth at which
the printer is capable of printing. The printer may, for
example, transmit information descriptive of its
capabilities to the printing server over any of the
connections described above at any appropriate time.
Additional details about ways in which the printing server
may processing the printing informaticon are contained in
the above-referenced application entitled "Method and
Apparatus for Printing Remote Images Using a Mobile Device

and Printer.”

The printing server and/or the transaction server may
communicate with the printer using one or more printing
protocols for communicating over the connections described
above. The printer may be equipped with a controller
implemented in hardware, software, or any combination
thereof for communicating according to the printing
protocol through a port on the printer that is coupled to

the communications network.

If the download of printing information to the
printer is interrupted, the printer may terminate its

connection to the printing server. For example, if the
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printer is connected to the printing server over a POTS
telephone line that has call waiting enabled, the printer
may terminate its connection to the printing server in
response to receipt of an incoming call on the telephone
call during a download. The user may then answer the
phone and engage in a voice telephone call over the
telephone line. Upon termination of the voice telephone
call, a connection between the printer and the server may
be re-established over the telephone line and the
previously interrupted download may be resumed from the
point at which it was interrupted. For example, the
printer may automatically call the server to resume the
interrupted download upon termination of the user's voice
telephone call. The ability to interrupt and resume
downloads may be used to allow incoming telephone calls to
be received during a download and therefore to facilitate
use of a single telephone line for downloading printing

information and for voice telephone calle.
Additional aspects and embodiments of the present

invention and advantages thereof will be described in more

detailed below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a block diagram of a system for
downloading and printing an image from an image server
using a network-enabled printer according to one

embodiment of the present invention.
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FIG'S. 2 1is a data flow diagram of a process that is
used by the system of FIG. 1 to print an image according

to a first embodiment of the present invention.

FIG'’S. 3 1is a data flow diagram of a process that is
used by the system of FIG. 1 to print an image according

to a second embodiment of the present invention.

FIG. 4 1is a block diagram of a system for
downloading and printing an image generated by a
transaction server according to one embodiment of the

present invention.

FIG. 5 1is a data flow diagram of a process that is
used by the system of FIG. 4 to print an image according

to one embodiment of the present invention.
DETAILED DESCRIPTION

In one aspect of the present invention, technigues
are provided for enabling a printer to download an image
directly over a communications network (such as a Plain
0ld Telephone Service network), and for printing the
downloaded image using the printer. The image may be
downloaded over the communications network to the printer
without using a host computer (such as a desktop or laptop

computer) as an intermediary.

For example, referring to FIG. 1, a system 100 is

shown which may be used in one embodiment of the present
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invention to download a selected image 102 from an image
server 104 to a printer 124 'and to print the selected
image 102 using the printer 124. As shown in FIG. 1, the
printer 124 is connected directly to a communications
network 112 through a data port 120 on the printer 124,
without the use of an intermediate host computer. To
enable the printer 124 to establish a connection over the
communications network 112, the printér 124 may, for
example, be equipped with an internal network
communications device 118 (such as a modem or network

interface card) having an external data port 120.

Operation of the system 100 is now described in more
detail. As shown in FIG. 1, an image server 104 serves a
plurality of stored images 101. The image server 104 is
accessible over the communications network 112. For
example, in one embodiment of the present invention, the
image server 104 is a web server that hosts a web site 105
through which stored images 101 may be accessed. In such
an embodiment, image server 104 may provide a convenient
user interface through which users may upload, download,
and view stored images. Examples of techniques for
uploading images to such a web server are described in
more detail in the co-pending patent application Serial
No. 09/870,536, filed on May 30, 2001, entitled “Method
and System for Remote Utilizing a Mobile Device to Share

Data Objects.”

In another embodiment, a separate application server
(not shown} provides the primary content and functiocnality

of web site 105 for uploading, downloading, and viewing
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stored images 101. The application server may also manage
other information such as user profiles and user usage
gtatistics. In such an embodiment, the image server 104
may perform the limited tasks of storing and retrieving
stored images 101 as instructed by the application server.
As a result, in such an embodiment the combination of the
application server and the image server 104 provide a
coherent user experience in which the user may upload,

download, and view stored images 101.

The functions performed by the image server 104 may
be further subdivided into additional servers and/or
applications as may be convenient for a particular
purpose. It should be appreciated, therefore, that the
single image server 104 is described herein as performing
all functions related to web site 105 and stored images

101 merely for ease of illustration and explanation.

To download a selected image 102 from among the
stored images 101, a connection is first established
between the image server 104 and the printer 124 over the
communications network 112. Either the image server 104

or the printer 124 may initiate the connection.

For example, consider one embodiment in which the
communications network 112 is a Plain 0ld Telephone
Service (POTS) network and the network communications
device 118 is a modem. The printer 124 may initiate a
connection with the image server 104 over the POTS network
by dialing a predetermined telephone number associated

with the image server 104. The image server 104 may be
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equipped with a corresponding modem that answers the
telephone call placed by the printer 124. The image
server 104 and printer 124 may then negotiate and
establish a connection over the POTS network in any of a
variety of ways that are well-known to those of ordinary

skill in the art.

Alternatively, the printer 124 may call a
predetermined toll-free telephone number to connect to a
computer that may provide the printer 124 with a telephone
number or other address of the image server 104.
Techniques for locating the image server 104 in this
manner are described in more detail in the co-pending
application Serial No. 09/842,754, filed on April 286,
2001, entitled “Method and Apparatus for Remote Processing
and Sharing of Digital Images,” hereby incorporated by

reference in its entirety.

Alternatively, the image server 104 may initiate a
connection with the printer 124 over the POTS network by
dialing a predetermined telephone number associated with
the printer 124. The network communications device 118
{in this case, a modem) inside the printer 124 may answer
the telephone call placed by the image server 104, and the
image server 104 and printer 124 may then negotiate and

establish a connection over the POTS network.

The connection between the printer 124 and image
server 104 may be initiated in response to any of a

variety of events. For example, in one embodiment of the
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present invention, the user may press a “Print” button on
the printer 124 to instruct the printer 124 to establish a
connection to the image server 104 and to download and
print the selected image 102. 1In this embodiment, the
printer 124 is designed to dial a telephone number
associated with the image server 104 when the “Print”
button is pressed, thereby initiating a connection to the

image server 104 over the communications network 112.

Once a connection is established between the printer
124 and the image server 104, the printer 124 may download
the selected image 102 over the established connection.
Image server 104 and printer 124 may communicate with each
other using messages 110 transmitted over the
communications network 112. As described in more detail
bélow, messages 110 may be defined in accordance with an
image printing protocol designed to facilitate performance
of functions such as downloading the selected image 102 to

the printer 124.

If the download of the selected image 102 to the
printer is interrupted, the printer 124 may terminate its
connection to the image server 104. For example, if the
printer 124 is connected to the image server 104 over a
POTS telephone line that has call waiting enabled, the
printer 124 may terminate its connection to the image
server 104 in response to receipt of an incoming call on
the telephone call during a download. The usger may then
answer the phone and engage in a voice telephone call over
the telephone line. A connection between the printer 124

and image server 104 may be re-established upon
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termination of the voice telephone call to complete the
download of the selected image 102 to the printer.
Techniques for performing such interruption and resumption
of downloads are described in more detail in the co-
pending application Serial No. 09/842,754, filed on April
26, 2001, entitled “Method and Apparatus for Remote

Processing and Sharing of Digital Images.”

As described in more detail in the above-referenced
application entitled “Method and Apparatus for Printing
Remote Images Using a Mobile Device and Printer,” the
image server 104 may perform various kinds of processing
on the selected image 102 to produce a processed image
106. The image server 104 may then transmit the processed
image 106, rather than the original selected image 102, to
the printer 124. It should therefore be appreciated that
any references herein to downloading of the selected image
106 by the printer 124 may be understood to refer to the
processed image 106 in cases where the processed image 106
is transmitted to the printer 124, and that any references
herein to downloading of the processed image 106 by the
printer 124 may be understood to refer to the selected
image 102 in cases where the image server 104 does not

perform any processing on the selected image 102.

Once the printer 124 has downloaded the processed
image 106, the printer 124 may print the processed image
106 on an output medium (such as plain paper) using

conventional techniques.

Referring now to data flow diagram 200 of FIG. 2, an
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example of a process 200 that may be used to download and
print the selected image 102 using the system 100 shown in
FIG. 1 is now described. FIG. 2 illustrates actions
performed and messages transmitted by the image server 104
and the printer 124. More specifically, diagram 200
includes two columns, corresponding to the image server
104 and printer 124, respectively. BAn action performed by
one of these components is indicated by a rectangle in the
corresponding column, and a message transmitted by the
component is indicated by a non-rectangular parallelogram
in the corresponding column. A message transmitted by a
first component to a second component is indicated by a
parallelogram describing the message in the first
component’s column, connected to an arrow ending in the
second component’s column. Diagram 200 has a time axis
which runs downward, indicating the sequence in which
actions are performed and messages are transmitted. The
description of FIG. 2 below will further clarify the

diagram 200.

Prior to initiation of the process 200 shown in FIG.
2, a user has selected the selected image 102. The user
may select the selected image 102 by, for example, using a
web browser 122 executing on the host computer 116 to
browse to a web page in web site 105 thrcugh which the
stored images 101 served by image server 104 may be
accessed. The web page may, for example, be a web page
having a user interface that simulates a page of a photo

album.

As described in more detail in the co-pending patent
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application Serial No. 09/870,536, filed on May 30, 2001,
entitled “Method. and System for Remote Utilizing a Mobile
Device to Share Data Objects,” users may create an account
on the web site 105. When a user creates such an account,
information about the user, such ag the user’s login name,
password, and cell telephone number (obtained using caller
ID), are recorded by the image server 104 in a database.
Creation of such an account enables personalization of
features provided by web site 105, such as creation of
personalized photo albums to which the user‘’s digital

photographs may be uploaded.

Upon navigating to the web site 105, the user may log
in to his account using the web browser 122. The image
server 104 may then display a personalized web page to the
user, such as by displaying the user’s personalized photo
album to the user. For example, the stored images 101 may
be divided into directories corresponding to different
user accounts and/or different photo albums. If the user
has not previously created an account, the image server
104 may prompt the user to create a new account. It
should be appreciated that the use of user accounts is
described herein merely for purposes of example and does
not constitute a limitation of the present invention.
Rather, printing and downloading of images may be

performed without the creation or use of user accounts.

After browsing to the web page containing the
gselected image 102, the user may select the image 102 for
printing. The selected image 102 may be any of the stored

images 101. The user may perform such a selection by, for
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example, clicking on a thumbnail of the image 102. The
user may then issue a “print” command to print the
selected image 102. The user may issue such a command by,
for example, clicking on a “print” button on the web rage
containing the selected image 102. The print command may
be transmitted by the host computer 116 to the image
server 104 using techniques that are well known to those

of ordinary skill in the art.

In response to receipt of the “print” command (step
202), the image server 104 extracts the selected image 102
(step 204) and optiocnally processes the selected image 102
to generate processed image 106 (step 206). The image
server 104 may, for example, maintain an individualized
print queue (not shown) for each user whc has an account
on the web site 105. After generating the processed image
106 in step 206, the image server 104 may add the
processed image 106 to an individualized print queue
asgociated with the current user. 1If, as described above,
the user selected the selected image 102 while logged in
to the user’s account on the web gite 105, the image
server 104 may use the user’s account information (e.g.,
the user’s login name) to identify the individualized

print queue that is associated with the user.

The image server 104 next initiates a connection to
the printer 124 over the communications network 112 (step
208) . The image server 104 may initiate this connection
in any of a variety of ways. For example, if the
communications network 112 is a POTS network, the image

server 104 may initiate a connection to the printer 124 by
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placing a telephone call to the printer’s network
communications device 118 (in this case, a modem). If, as
described above, the user selected the selected image 1062
while logged in to the user’s account on the web site 105,
the image server 104 may obtain the telephone number for
‘the network communications device 118 from the user’'s

account information.

After initiating a connection to the printer 124, the
image server 104 transmits the processed image 106 {(and,
if applicable, any other images that are in the user’s
individualized print queue) to the printer 124 over the
communications network 112 using the image printing
protocol (step 210). Printer 124 then prints the
processed image 106 (step 212).

It should be appreciated that the techniques
described above have a variety of advantages. For
examg}e, it is not required that printer 124 be connected
to iméée server 104 through an intermediate computer, such
as host computer 116. The ability to connect the printer
124 directly to the communications network 112 without the
use of an intermediate host computer increases the user’s
mobility when printing, particularly if the printer 124 is

a portable printer.

Referring now to data flow diagram 300 of FIG. 3, an
example of another process 300 that may be used to
download and print the selected image 102 using the system
100 shown in FIG. 1 is now described. Prior to initiation

of the process 200 shown in FIG. 2, a user has selected
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the selected image 102 as described above with respect to

FIG. 2.

After selecting the selected image 102, the user may
issue a “print” command to the printer 124. The printer
124 may, for example, be equipped with a “Print” button
that the user may press to instruct the printer 124 to
download and print the selected image 102. In response to
receipt of the “print” command (step 302}, the printer 124
initiates a connection to the image server 104 over the
communications network 112 using any of the techniques
described above. If, for example, the communications
network 112 is a POTS network, the printer 124 may place a
telephone call to the server 104 over the POTS network 112
using the network communications device 118 (in this case,
a modem) to initiate a connection to the image server 104.
The printer 124 may obtain the telephone number for the
image server 104 in any of a variety of ways. For
example, upon pregsing the printer’s “Print” button, the
printer 124 may prompt the user for the image server’s
telephone number, which the user may then enter through a
keypad on the printer 124. Alternatively, for example,
the printer 124 may allow the user to pre-configure the
printer 124 with the telephone number or Internet address
of the image server 104 so that the printer 124 may
autcmatically connect to the image server 124 without
having to prompt the user for such information each time

the printer’s "“Print” button is pressed.
P

Once a connection between the printer 124 and the

image server 104 1is established, the image sexrver 104
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extracts the selected image 102 (step 306) and optionally
processes the selected image 102 to generate processed
image 106 as described above with respect to FIG. 2 (step
308). The image server 104 may identify the image 102
that was previously selected by the user in any of a
variety of ways. For example, as described in more detail
in the above-referenced application entitled “Method and
Apparatus for Printing Remote Images Using a Mobile Device
and Printer,” the image server 104 may use caller ID
messages (not shown) to identify the telephone number
associated with the printer 124. The image server 104 may
then identify the user’s account based on the identified
telephone number. The user’s account may store a record
of the particular image 102 that was previocusly selected
by the user for printing. Alternatively, the printer 124
may store and transmit information about the user, such as
the user’s login name and password, to the image server
104 so that the image server 104 may identify the
particular image 102, that was previously selected by the

user for printing.

For example, as described above, the image server 104
may maintain individualized print queue for different
users. When a user selects an image for printing, or
otherwise generates an image to print, the image server
104 may identify the user’s individualized print queue and
add the image to the identified print queue. When.a
connection is subsequently established between the image
gerver 104 and the printer 124 for purposes of printing
one or more images, the image server 104 may identify the

particular print gueue from which images are to be printed
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in any of a variety of ways. For example, the printer 124
may have a unique serial number. The image server 104 may
identify the printer 124 with a particular user by storing
the printer’'s serial number with the user’s account
information. Upon the establishment of a connection
between the image server 104 and the printer 124, the
printer 124 may transmit its serial number to the image
server 104, whereby the image server 104 may identify the
user - and thereby the individualized print queue - that
is associated with the printer 124. Alternatively, the
image server 104 may use caller ID messages 128 to
identify the printer 124, and thereby to identify the user
and individualized print queue that is associated with the

print gueue.

After extracting the gelected image 102 and
performing any processing to generate processed image 106,
the image server 104 transmits the processed image 106
{and, iE applicable, any other images that are in the
user’'s individualized print queue) to the printer’124 over
the communications network 112 using the image printing
protocol (step 208). Printer 124 then prints the
processed image 106 (step 210).

It should be appreciated that the techniques
described above with respect to FIG. 3 have a variety of
advantages. For example, the user may select selected
image 102 for printing and cause the selected image 102 to
be printed simply by pressing a “Print” button on printer
124. A connection is then auvtomatically established

between printer 124 and image server 104, and printer 124
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then downloads and prints selected image 102 without
requiring the subsequent involvement of the user. This
process is much simpler from the user’s point of view than
the conventicnal process in which the user must manually
download the selected image 102 to a local storage device,
locate the downloaded image, print it, and then delete the
selected image from the local storage device. The process
shown and described above with respect to FIG. 3 instead
allows the user to gsimply select an image and hit the
printer’s “Print” button to print it. Furthermore, since
is not required that printer 124 be connected to image
server 104 through an intermediate computer, such as host
computer 116, the user may select the selected image 102
at one time and location using the host computer 116 and
subsequently print the selected image 102 at a different
time and location using the printer 124 even i1f the host
computer is no longer accessible or available. The
ability to connect the printer 124 directly to the
communications network 112 witholit--the use of an
intermediate host computer increases the user’s mcobility
when printing, particularly if the printer 124 is a

portable printer.

It should be appreciated, however, that the host
computer 116 may be used toc send the “print” command to
the printer 124 (FiG. 3, step 302). For example, upon
selecting the selected image 102, the user may issue a
"print” command using the host computer 116. In response,
the host computer 116 may transmit a “print” command to
the printer 124 over a connection such as a parallel or

serial cable, instructing the printer 124 to print the
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selected image 102. The “print” command transmitted by
the host computer 116 to the printer 124 may include a
variety of information - such as the telephone number or
Internet address of the image server 104, the Internet
address of the selected image 102, and the user name and
password of the user - to enable the printer 124 to
successfully download and print the selected image 102.
In response to receiving the “print” command from the host
computer 116, however, the printer 124 may download and
print the selected image 102 without the subsequent
involvement of the host computer, as described above with

regspect to steps 304-312 of FIG. 3.

In various embodiments described above, the selected
image 102 is one of a plurality of stored images 101, such
as digital photographs, served by the image server 104.

It should be appreciated, however, that the selected image
102 may be generated and stored in any manner prior to

- being downloaded and printed by the printer 124. In other
words, the printer 124 is not limited to downloading and
printing any particular kind of information or to printing
information that has been generated in any particular

manner.

For example, referring to FIG. 4, in one aspect of
the present invention, techniques are provided for using
the printer 124 to print a transaction image 404
associated with a transaction. Referring to FIG. 5, a
data flow diagram of a process 500 that may be used to
download and print the transaction image 404 using the

system 400 shown in FIG. 4 will now be described.
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A user may use a telephone 406 to place a telephone
call to a transaction server 402 over communications
network 112 (step 502). The communications network 112
may, for example, be a POTS network. Alternatively, and
as described in more detail in the co-pending application
entitled “Method and Apparatus for Printing Remote Images
Using a Mobile Device and Printer,” the telephone'406 may
be a cellular telephone and the communications network 112

may be a cellular voice or data network.

Transaction server 402 may be any transaction server,
such as a service for purchasing event tickets or a
service for requesting and/or purchasing information, such
as maps, brochures, coupons, photographs, menus, or
schedules. The user completes a transaction (such as
purchasing a ticket) with transaction server 402 using a
user interface provided by the transaction server 402

{step 504).

Upon completion of the transaction, transaction
server 402 transmits a transaction image 404 to image
server 104 (step 506). Transaction image 404 may be any
image associated with the transaction, such as an image of
the ticket purchased by the user. Transaction server 402
may transmit transaction image 404 to image server 104
over any network (such as the Internet} and using any
protocol. Transaction server 402 may also transmit other
information about the transaction (not shown) to the image
servexr 104 to enable the image server 104 to identify the
telephone 406 and/or the user of the telephone 406. For

example, the transaction server 402 may transmit the
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telephone number of the telephone 406, as obtained using

caller ID messages (not shown).

After completing the transaction with transaction
server 402, the image server 104 may process the
transaction image 404 to produce processed image 106 (step
508) . The image server 104 may process transaction image
404 in any of a variety of ways, as described above with
respect to processing of the selected image 102 in FIG. 1.
As described in detail in the above-referenced application
entitled “"Method and Apparatus for Printing Remote Images
Using a Mobile Device and Printer,” the image server 104
may identify features of the printer 124 and process the
selected image 102 so that processed image 106 is suitable

for printing by printer 124.

The image server 104 then initiates a connection to
the printer 124 over the communications network 112 using
any of the techniques described elsewhere herein (step
510) . It should be appreciated that the image server 104
and the printer 124 may communicate with each other over a
different network than that used by the telephone 406 and
the transaction server 402 to communicate with each other.
For example, the telephone 406 may communicate with the
transaction server 402 over a wireless voice network, and
the image server 104 and the printer 124 may communicate

with each other over a POTS network.

Upon initiation of the connection between the image
server 104 and the printer 124, image server 104 transfers
the processed image 106 (and, if applicable, any other

images in the user’s individualized print queue) to the
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printer 124 (step 512), which may then print printed image
126 (step 514). 1Image server 104 and printer 124 may
communicate with each other over the communications
network 112 using image protocol messages 110, as

described above.

As described above with respect to FIG’S. 4-5, in one
embodiment of the present invention, the image server 104
may be used by the transaction server 402 for the image
processing and printing capabilities provided by the image
server 104. The particular example illustrated in FIG’S.
4-5 is only one example of a manner in which the image
server 104 may be used, and does not constitute a
limitation of the present invention. More generally,
capabilities of the image server 104 - such as the ability
to produce processed image 106 in accordance with
particular capabilities of the printer 124 and the ability
to transmit processed image 106 to printer 124 for
printing over the communications network 112 - may be used
by other services in a variety of ways. Examples of such
techniques are described in more detail in the co-pending
application entitled "“Method and Apparatus for Printing

Remote Images Using a Mobile Device and Printer.”

The image printing protocol may define any of a
variety of messages for enabling communication between the
image server 104 and the printer 124. For example, in one
embodiment, the image printing protocol defines messages

including the following:

e INIT. This message is transmitted from the image



(51) JP 2010-61657 A 2010.3.18

server 104 to the printer 124 to notify the printer
124 that the image server 104 is requesting the
initiation of communication between the image
server 104 and printer 124. The image server 104
may, for example, transmit this message in response
to receipt of the “print” command from the user

{fe.g., after step 202 in FIG. 2).

REQUEST SPECS. This message is transmitted from

the image server 104 to the printer 124 to request
information about the printer 124. The manner in
which this information may be used is described in

more detail above.

TRANSMIT SPECS. This message is transmitted from
the printer 124 to the image server 104, in
response to the REQUEST SPECS message. Included in
the message are the specifications requested by the

server.

TRANSMIT IMAGE. This message is transmitted from
the image server 104 to the printer 124. The
message includes the processed image 106 to be
printed. The TRANSMIT IMAGE message may, for
example, be used to implement step 210 in FIG. 2.

END, This message is transmitted from the -image
server 104 to the printer 124 at the conclusion of
transmission of the processed image 106 to the
printer 124 (e.g., after step 210 in FIG. 2).

After receipt of the END command from the image
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server 104, the printer 124 may print the processed

image 106 (e.g., step 212 in FIG. 2).

It should be appreciated that messages 110 defined by
the image printing protocol (such as the examples provided
in the list above) may be encoded in any manner. It
should be further appreciated that particular
implementations of the image printing protocol may involve
additional messages not shown here but which will be
apparent to those of ordinary skill in the art. For
example, messages transmitted by the image server 104
(such as the INIT command) may have corresponding
acknowledgement (ACK) messages which are transmitted in
response by the printer 124 as a method of handshaking.

As another example, the TRANSMIT IMAGE message may be
transmitted from the image server 104 to the printer 124
as a plurality of messages, each of which contains a
portion of the processed image 106. The image printing
protocol may alsc include provisions for error detection
and/or correction. Such implementation details of
particular embodiments of the image printing protocol are
not described here for simplicity of explanation and will

be apparent to those of ordinary skill in the art.

It should be appreciated that the various embodiments
described above are provided merely for purposes of
example and do not constitute limitations of the present
invention. Rather, wvariocus other embodiments are also

within the scope of the claims, such as the following.

The printer 124 is described herein as performing

variocus functions, such as communicating in accordance
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with the image printing protoceol and printing the
printed image 126, in accordance with various embodiments
of the present invention. It should be appreciated that
such functionality may be implemented within the printer
124 in any manner, such as by using hardware, software,
firmware, or any combination thereof., In general, a
printer “controller” refers herein generally to any such
subsystem(s) of the printer 124 that perform the functions

described herein.

Although the printer 124 is described herein as a
device for printing images, it should be appreciated that
more generally the term “printer” is used herein to refer
to any device for receiving input and producing output.
Such input/output may include not only static images but
also an audiovisual stream (which may include an audio
stream, a video stream, or any combination thereof). It
should therefore be appreciated that the term “image”
(when referring, for example, to the stored images 101 and
the printed image 126) may refer not only to a static
image, but to any of the kinds of information that the
printer 124 may receive and ocutput. The printer 124 may,
for example, be a CD drive {such as a CD-RCOM, CD-R, or CD-
RW drive), DVD player, or MP3 player that includes the
network communications device 118 and performs the other

functions of the printer 124 that are described herein.

The host computer 116 may be any device that is
capable of establishing a connection to the Internet 112.
For example, the host computer 116 may be a conventional

desktop or laptop computer, Personal Digital Assistant
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(PDA) , or Internet appliance. A user of the host computer
116 may establish a connection between the host computer
116 and the Internet using techniques that are well-known
to those of ordinary skill in the art. The host computer
1le may connect to the Internet or other network using any

suitable network connection device.

Although server 104 is described herein as an “image
sexver,” it should be appreciated that more genefally the
server 104 1s a printing server that may serve any kind of
information - referred to herein as “printing information”
— suitable for transmission to the printer 124.

Similarly, stored images 101 may contain information other
than images, and selected image 102 and processed image
106 may be information other than images. As used herein,
the term “printing information".refers to information
including but not limited to images, text, audiovisual
streams, web pages, and any combination therecf. The
printer 124 may further process the printing information
that it receives {such as processed image 106) to produce

printed image 126.

The network communications device 118 used by the
printer 124 may be any communications device, such as a
conventional analog modem, cable modem, Digital Subscriber
Line (DSL) modem, or network interface card (NIC}. The
network communications device 118 may be either internal
to the printer 124 or external to the printer 124, as long
as the printer 124 includes a controller suitable for
using the network communications device 118 to communicate

over the communications network 112.
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The communications network 112 may be any network or
combination of networks. For example, the communications
network may be a POTS network, wireless network, Local
Area Network (LAN), Wide Area Network (WAN}, or an
internet such as the public Internet. The printer 124,
host computer 116, and telephone 406 need not all
communicate over the same network. For example, the
telephone 406 may communicate with the transaction server
402 over a wireless network, while the printer 124 may
communicate with the image server 104 over a POTS network.
The single communications network 112 is shown in FIG'S. 1

and 4 merely for ease of illustration.

Furthermore, the term “connection” as used herein
(e.g., a connection between printer 124 and image server
104) refers to any kind of connection that enables
communication between or among twc or more devices. For
example, a “connection” may be a physical and/or logical
connection enabled by any combination of wired and/or

wireless networks.

Although the image server 104 is described above as
transmitting the processed image 106 directly to the
printer 124, the image server 104 may transmit the
processed image 106 to the transaction server 502, which
may in turn transmit the processed image 106 over
communications network 112 to printer 124. The
transaction server 502 may communicate with printer 124
using the image printing protocol described above. As a
result, the user may interact sclely with the user

interface provided by the transaction server’s web site,
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and the capabilities (e.g., generation of the processed
image 106) provided by the image server 104 may be
provided transparently, without any interaction by or
knowledge of the user. The image server 104 may therefore
act as an application service that is used by the
transaction server 502 to produce processed image 106 in a

format that is suitable for printing by printer 124.

Although examples are provided above in which images
are printed in response to actions performed by the user,
this is not a limitation of the present invention.

Rather, images may be automatically printed without any
prompting by the user. For example, a coupon or
advertisement may be automatically printed when a user
navigates to a particular web sgsite, without the initiation

of any particular action by the user at that web site.

In general, the techniques described above may be
implemented, for example, in hardware, software, firmware,
or any combination therecof. The techniques described
above may be implemented in cone or more computer programs
executing on a programmable computer including a
processor, a storage medium readable by the processor
{including, for example, volatile and non-volatile memory
and/or storage elements), at least one input device, and
at least one output device. Program code may be applied
to data entered using the input device to perform the
functions described and to generate output informatiocn.
The output information may be applied to one or more

cutput devices.
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Elements and components described herein may be
further divided into additional components or joined
together to form fewer components for performing the same

functions.

Each computer program within the scope of the claims
below may be implemented in any programming language, such
as assembly language, machine language, a high—lével
procedural programming language, or an object-oriented
programming language. The programming language may be a

compiled or interpreted programming language.

Each computer prcgram may be implemented in a
computer program product tangibly embodied in a machine-
readable storage device for execution by a computer
processor. Method steps of the inventicon may be performed
by a computer processor executing a program tangibly
embodied on a computer-readable medium to perform
functions of the invention by operating on input and

generating output.

It is to be understood that although the invention
has been described above in terms of particular
embodiments, the foregoing embodiments are provided as
illustrative only, and do not limit or define the scope of
the invention. Other embodiments are also within the
scope of the present invention, which is defined by the
scope of the claims below. Other embodiments that fall
within the scope of the following claims includes include,

but are not limited to, the following.
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CLAIMS

What is claimed is:

1. A method comprising steps of:

(A) initiating a connection between a printer
and a printing server over a telephone
network; and

(B) at the printer, performing steps of:

{1) downloading printing information from
the printing server through the

connection; and

(2) printing the printing information.

2. The method of claim 1, wherein the step (A)
comprises a step of dialing a telephone number associated

with the printing server.

3. The method of claim 1, wherein the step (A)
comprises a step of dialing a telephone number associated

with the printer.

4, The method of claim 1, wherein the telephone

network comprises a POTS network.

5. The method of claim 1, wherein the printing
information comprises processed printing information, and

wherein the method further comprises a step of:
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{(C) prior to the step (B), modifying source
printing information based on capabilities
of the printer to produce the processed

printing information.

6. The method of claim 1, further comprising a step
of:
(C) interrupting step (B} (1) if an interrupting
signal is detected on the connection
between the printing server and the

printer.

7. The method of claim 6, wherein the telephone
network comprises a POTS network, and wherein the step (Q)
comprises a step of terminating the connection over the
telephone network if an interrupting signal is detected on

the connection.

8. The method of claim 6, wherein the interrupting
éignal comprises a signal generated by a telephone call

placed to the printer over the telephone network.

9. The method of claim 6, further comprising steps
of:
(D) re-establishing a connection between the

printing server and the printer; and

(E) at the printer, resuming download of the
printing information from the printing
server through the re-established

connection.
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10. The method of claim 1, wherein the printing
information comprises a graphical image, and wherein the
step (B) (2) comprises a step of printing the graphical

image on an output medium.

11. The method of claim 1, wherein the printing
information comprises an audiovisual stream, and wherein
the step (B) (2) comprises a step of playing the

audiovisual stream.

12. A system comprising:

means for initiating a connection between a
printer and a printing server over a telephone

network;

means for downlecading printing information from

the printing server through the connection; and
means for printing the printing information.

13. A printer comprising:

means for communicating with a printing server

over a telephone network;

means for downloading printing information from

the printing server through the connection; and
means for printing the printing information.
14. The printer of claim 13, further comprising

means for initiating a connection with the printing server

over the telephone network,
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15. The system of claim 13, wherein the means for

communicating compris?s a modem.

16. The system of c¢laim 13, wherein the

communications network comprises a POTS network.

17. The system of claim 13, wherein the printing

information comprises an image.

18. In a printing server, a method comprising a step
of:
(A) initiating a connection to a printer over a

telephone network; and

(B) transmitting printing information tc the

printer through the connection.

19. The method of claim 18, wherein the telephone

network comprises a POTS network.

20. The method of claim 18, wherein the printing
information comprises an image to be printed by the

printer.

21. The method of claim 18, wherein the printing
information comprises processed printing information, and

wherein the method further comprises a step of:

{C) prior to the step (B), modifying source
printing information based on capabilities
of the printer to produce the processed

printing information.
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22. The method of claim 21, wherein the step (C)
comprises a step of modifying the spatial resolution of
the source printing information to produce the processed
printing information, whereby the processed printing
information has a spatial resoclution at which the printer

is capable of printing.

23. The method of claim 22, wherein the step ()
comprises a step of modifying the color depth of the
source printing information to produce the processed
printing information, whereby the processed printing
information has a color depth at which the printer ig

capable of printing.

24. A system comprising:

a communications device through which a user
conducts a transaction with a transaction server

ovet & communications network;

a printing server that serves printing
information over a telephone network after

completion of the transaction; and

a printer in communication with the printing
server through a connection over the telephone
network, wherein the printer receives the

printing information through the connection.

25. The system of claim 24, wherein the telephone

network comprises a POTS network.
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26. A method comprising steps of:

(A) after completion of a transaction by a user
with a transaction server over a
communications netwerk, transmitting
printing information over a telephone

network;

(B} receiving the printing information over the

telephone network; and

(C) printing the printing information.

27. The method of c¢laim 26, wherein the step (&)

comprises steps of:

(a) (1) at a printing server, transmitting the
printing information to the transaction

server; and

(A) (2) at the transaction server, transmitting

the printing information to the printer.

28. The method of claim 26, further comprising a

step of:

(D} prior to the step (B), placing a telephone call
to the printer over the telephone network to

establish a connection to the printer.

29. The method of claim 28, wherein the step (D) is

performed by the printing server.
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30. The method of claim 28, wherein the step (D) is

performed by the transaction server.

31. The method of c¢laim 26, further comprising a

step of:

(D) prior to the step (B}, placing a telephone call
to the printing server over the telephone network

to establish a connection to the printing server.
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Abstract

Technigques are disclosed for coupling & printer to a
communications network (such as a Plain 0l1d Telephone Service
Network}, downloading printing information {such as a digital
image) to the printer over the communications network, and using
the printer to print cutput based on the printing information.
A user may use the printer to connect to a printer server that
serves the printing information. Prior to transmission cf the
printing information to the printer, the printing server may
process the printing information to tailecr the printing
informaticn based on the capabilities of the printer. The
printing server may communicate with the printer using one or
more printing protocols. The printer may be equipped with a
controller for communicating according to the printing protocol.
Downloads of printing information to the printer may be
interrupted and subsequently resumed from the pecint of

interruption.
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