JP 2017-208073 A 2017.11.24

(19) BFEHFEF(P) A M HTFLAERA (1) S8 A MES
15082017-208073
(P2017-208073A)
(43) AME ER29EE11H248(2017.11.24)
(51) Int.CI. F1 F—=a—F (%)
GO&8F 3/01 {2006.01) GOGBF 3/01 510 5B0O57
GO6T 1/00 (2008. 01} GO6T  1/00 500A 5BO87
GO09G 5% {2008, 01) GO9G  5/00 550C 5C0O58
G09G 5/10 (2006.01) G09G  5/10 B 5C122
GO9G 5/3% (2008. 01} GO9G  5/00 530H 5C182
BERR RER FREOH 48 OL HESHE (€4 H BEEIZHRY
@) HEmES 15 BF2017-48499 (P2017-48499) (71) R A 517090495
(22) HEER EEL295E3A 146 (2017.3.14) DwFELE, TR—p Tob
31) IBEIEERES  15/069, 829 FTAVAERE 98199 7y
(32) #5eH SEEE28EE3H 148 (2016. 3. 14) W PR —FYA L—Y Yz
@) WEETEE  KEUS) Zh 3019
(74) LA 100083806
#E+ =F #HM
(74) fRE A 100095500
#E+ FE EM
(74) LA 100111235
#E+ B BF
(7)) BEAE YwoFErK, Ori—pF I
FTAVAERE 98199 7y
W TR K—FA L—3 Uz
2k 3019
BRAREIZRES

64 [RADEN] FYALVBEL BEEOHEFROBREVER

GHoOooOooooooooo
goooooooooooooooo
gboooobooobooboobooboobooobooo
gbogoooboobooboobooobooboao
oooobooooooooobooooooooooon
gboooboooboobooboobooboooobooo
gbooooboooboobooboobooobooooboao
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon
gooooboooon

FHA—R

goodaood




e e e Y Iy

e s ) e e e e e s e s Y Y
e s ey ) s e ey e e I
s s e ) e e e e e e e e s e s Y Y
Ooooooo4o0oooooo00 oo ooo0DoooDooDoLDUoooDoDooo0oooDoDooo0oDoDoooQgooao
e s e ) e e e e e s ) e s Y Y

OooooooooooogogoQg

O
O
O
O
O
O

OJ
O
OJ
O
OJ
O

O 0Oooo
O 0Oooo
O oOooo

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 OooOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O Oo0goo
O Ooooo
OO oOooo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo

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
O
O
O
O
O
OJ

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

(2)

JP

O
O

O O
O d

2017-208073 A 2017.

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 Oooo

11.24

O Oooo

O 0Oooo

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 s e e ) e e s e s e e s e o B
[ s e e ey e s v e
e s s e e ) e e e e s e e e
[ s v e e I B

O

O
O
[
O

€))

JP

2017-208073 A 2017.

11.24

10

20

30

40

50



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

Oooooooooooogogoao
Oo0DoDooo4gogooooogogogog
OoooooooooooQgoao

Ooooooo0oooooQgooao

OO0 oo oooo0ooooogoQgogooo

OO0 oo ooo4Qgoooodg

O

O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo

OO0o0oo0oooogd
OOoo0oooogod

(]
O

O
O

oo oooooogogooQg

O

O O0Oo0ooood
OOoo0ooood
O O0Oo0ooood
OoOoo0ooood

Ooooogogoao

O

O
O
O
O
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 OoOo0ooooao
O OoQgooo
O 0Ooo0oooo
O OoQgooo
O O0Oo0oooao
O OooQgooo

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

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

4)

O

O

2017-208073 A 2017.

gooooooooan

11.24

O

ooooooooan

ooooooao

O

10

20

30

40

50



e e e Y Iy

OO0 ooogo-gogoao
Oo0oooogooao
OO0 ooogoQgogoao
OoooooQoooao
OoooogoQgogoao
Ooo0oooogoooao

e s e R e e e A [ e s e A
OoOooooooooooo0 o0 oDoDooo0D oo oooo0oooDoDooo0ooDooogQgoao
s R e ) e e e s Y Y Y
Ooooooooooooo0o0oDoDooo0D oD oDoooo0 oo oDooo0ooDooogQgoao
e s e |
OoOooooooooooo0o oo oDooo oD oDoDooooooDoDoooooooog

Oo0oooogodgogooao

Oo0ooogoQgogoao
Ooo0oooQogooo

O 0Oooo

OJ
O
O
O

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

OO oOooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooao
O OooOooo
O 0Ooo0ooao

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

OOoo0ooodg

O

OooooooQgooao

O Ooooao
O O0OoOooo
O 0Ooooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo

O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O 0Oooo

Oo0oooogodgQgogooao

O o0Oooo

OooooooQgooao

O
O
O
O
O
O
O
O
O

Oo0oooogodgQgogooao

OooooooQgooao

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

Oooooogodgooao

OooooooQgooao

O oOoooo
O oOoooao
O oOoooo
O oOoooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooao
OoOoooo

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

O 0o oo

O O0ooo

O Oooo

O 0o oo

O Oooo

)

goad

O
O

O
O

O
O

O 0o oo
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
OJ
O

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

O

]

O

[

JP

2017-208073 A 2017.

gooooooooan

11.24

O

10

20

30

40

50



OooOoooooooooooooooooooooooO0ooOgoao
OoOooOoooOoooooooOooo oo oDooooogogoogao
OooOooooooooooooooooooooooO0oOgoao
OoooODooohooooooooooDoooDooooogooogao

O Oooo
O 0O oo
O Oooo

OOooooooooooooooooogogoaoQg
OO0 o0oDoodUogoDoDoo4ggUogoooogogaog
Ooooooo0ooooooooooogogoaoQg
OO0 o0ooDooddUoooDoDooggogoooogogog
Ooooooo0ooooooooooogogoaoQo
OO0 oDoo4gogUooooDoo4gogUgogoooogogaog

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

OoooooooooooooDoDoogogooooaog
Oo0DoDoogoooooogQgogao

O

OOooooogoogdg

O

O Ooooo

Oo0ooooogoooaoo O

O

O Oooo
O Oooo
O Oooo
O Oooo
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 0Ooo
O Oooo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O
(]

O oo oooogdg

OO0 oooogd
Ooooooogdg

OoOoo0oooogd
OoOoo0oood
OoOoo0ooogd
Oooooood
OoOoo0oooogd
Oooooood

O 0Oooo

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O o0Oooo

O 0Oooo

O o0Oooo

O oOooo

O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
OOoo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Oo0oo0ooao
O Ooo0oooao
O Oo0Oooao
O Ooo0oooao
O 0Oo0oooao
OOoo0oooao
O Oo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao

O 0Oooo

O oOooo

O o0Oooo

O oOooo

O 0Oooo

O 0Oooo

(6) JP 2017-208073 A 2017.11.24

oooOao

OO0

ooooDDbOoOoO0oao

oooDoOao

ooooDDbD0Ooano
ooobODbOO0O0ooooooobODbbooogao

uogoboooobobooooobooad

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoooooooOoooOooooooooooboOoooooooooooooooooooOoQgoao
I e e [y o

OooOoo0oooogod
OO0oo0ooogd

OoooooQgg
OO0 oooogoogdg
OooooooQgdg
OOooooogoogdg

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Oooooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooaoo
O O0Oo0oooao
O Ooo0oooao
O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

Ooo0o0ooooo0o0oDoooo4o0D oo oooo00 oo oDooo0oooDoogQgoao

OO0 ooDoogooooao

Ooooooggogao

OO0 oooogogoao

O Oo0Oo0ooooao
O O0Oo0ooooaog

OooooooQgoo
Oo0oooooggogao
OooooooQgoo
Oooooogogogao
OooooooQgoo
Oooooogogoao
OooooooQgoo
Oooooogoao
Ooooooogoo
Oooooogoao

oo oooooogooao
OO0 ooooogogoao
oo oooooogooo
OO0 ooooogogoao
oo oooooogoooo
OO0 ooooogogogoao
oo oooooogoooao
OO0 oooooogogooao
Ooooooooogooao
OO0 oooooogogooao
Ooooooooogooao
OO0 oooooogogooo
Ooooooooogogooao
oo oooooogogooo
Ooooooooogoogooao
oo oooooogooao
Ooooooooogoooao
oo oooooogooao
OoooooooogoogooOoao
oo oooooogooo
OO0 ooooogogoao
oo oooooogooo
OO0 ooooogogogoao
oo oooooogooao
OO0 ooooogogoao
oo oooooogooo
OO0 ooooogogoao
oo oooooogooao
OO0 oooooogogooao
oo oooooogooao
OO0 oooooogogogoao

O 0Ooooo
O Ooogoao
O 0Ooooo
O Ooogoao
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O 0Ooooo
O OoOgoao
O Ooooo
O O0OoOooo
O 0Ooooo
O Oogoao
O Ooooo
O Ooogoo
O Ooooo
O Ooogoo

OOoo0oooao
O 0Ooo0ooogoog
OoOoo0oooao
OOoo0oooaog
O0Ooo0oooa.o
OOoo0oooaog
O0Ooo0oooa.o
OoOoo0oooaog
O0Ooo0oo0ooa.o
OoOooooaog
O0Ooo0oo0ooa.o
OoOooooaog
O0Ooo0oo0ooao
OoOoo0oooaog
O0Ooo0Oo0ooao
OoOoo0oooaog
O0Oo0Oo0ooa.o
OoOoo0oooo
OO0Oo0oooog
OoOoo0oooao
O0Ooo0oooog
OoOoo0oooo
O0Ooo0oooog
OoOoo0oooao
O0Ooo0oooog
Oo0Ooo0oooao
OOoo0oooaog
Oo0Ooo0oooao
OOoo0oooaog
O0Ooo0oooao
OOoo0oooaog
I o B

Oooooood
O ooooogd
Ooooooogod
O ooooogdg
OOoooooogod
Oooooogdg
Oooooooogod
O ooooogdg
OoOoooooogod
Ooooooogdg
O 0o ooogd
O oo ooogdg
OO0 oooogd
O ooooogdg
OO0 oooogdg
Ooooooogodg
O Oo0oooogd
Ooooooogodg
O Oo0oooogd
Ooooooogdg
O Oo0oooogd
Ooooooogodg
O Oooooogd
Ooooooogodg

P

JP

2017-208073 A 2017.

O o0Ooo

O 0Oooo

OooooooQgooao

O o0Ooo

11.24

Oooooogodgooao

O 0Oooo

OooooooQgooao

O o0Oooo

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoOooooo4o0ooooo 400D ooDooo oo oDoDoooDooDooogogoooao
e s s e e e e e e s e Y i
Ooooooo4oooooo o0 oo ooooDoooDoDooo0DooDooogogoooao
e s e e e e e e s e Y i

OoooooooooogogQgoao

OO0 oooooooooogoQgg
OO0 o0DoDoogogooooogogg
Oo0oooooooooogogQgog

O

O 0O0o0ooooaog

O d

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O Oooo
O Oooo

O

O
O
O
O
O
O
O

O
O
O
O
O
O
O

OooooooogogQgoo
OO0 oooooggogog
OooooooogoQgoo
OO0 oooooggogo
OooooooogoQgoao
OOo0oooooggogoao
OoOooooooQgogoo
OOo0ooooogoggogoao
OoOoooooogoQooao
OOoooooogQgogoao
OoOooooooQgoao
OoooooogQgogoo
OoOooooooQooao
OoooooogogQgoo
OoOooooooOgoogoo
OooooooogogQgoo
OoOooooooOoogoao
OooooooogogQgoo
OoOooooooOooOoao
OooooooogogQgogoo

OoDoooooooooggogao

OoooooooooogoQgoao

Oo0oDooooooooggogao

Oooooooooooogoao

OooDoooooooogQgoao

OoooooooooogoQgoao
Oooooogooooooggg
Oo0ooooooooooQgodg
Ooooooooooogoggg
OooooooooooQgdg
Ooooooooooogoogg
Oo0ooocooooooQgodg
Ooooooooooogogg
Oo0oooooooooQgodg
Ooooooooooogoogg
Ooooooooooogodg
OoooooooooogooQgg
Oo0ooooooooooOgodg
OoooooooooooQgg
OO0 oDoogogogooooogdg
OoooooooooogooQgg
Oo0DoDooogogogoooogogdg
OoooooooooooQgg
Oo0oDooogogooooogogg
OoooooooooooQgg
OO0 oDoogogoooooggg
OooooooooooQgg
Oooooogoooooogogdg
OooooooooooQgdg
Oooooogoogoooogoggg
OooooooooooQgodg
Oooooooooooggg
Ooooooooooogodg

C))

O

O oD oooogogog
oo oooogogoo
O oo ooogogog
oo oooogogoo
O oD oooogogog
oo oooogogoo
O oo ooogogog
oo ooooogogoo
O oo ooogogog
OoooooooQgogoo
OO0 oooogogog
OooooooQgogoo
O o0ooooogogoog
Ooooooogogo

2017-208073 A 2017.

11.24

O Oooo
O 0Oooo

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

OO0 ooooogodg
O O0Oo0ooooao
O Ooo0ooooaoo
O Oo0ooooao
O Ooo0ooooaoo
O Ooo0ooooaog
O Ooo0oooooo
O O0Oo0ooooaog
O 0oo0ooooao
O Ooo0ooooaog
O0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O 0Ooo0ooooao
O Ooo0ooooao
O O0Oo0oo0oo0ooao
O Ooo0ooooo
O O0Oo0oo0oo0ooao

oo ooooooQgogooQo
OO0 ooooogogogog
oo oooooQgogoo

OooooooooooQgogoao

O Oooo

O oOoooo
O Oooogoog
O o0oooo
O Ooooo
O o0oo0ooo
O 0Ooooao
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooog
O oOoooo

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

OO0 oDooogoooooogogogao

O Oooo

OooooooooooQgogoao

O Oooo

OoOoo0ooogQgogao
Ooo0oooQgoao
OoooogoQgogao
Ooo0oooQooo
OoOoooogQgogao
Ooo0oooOoogoao
Oo0ooogoQgogao
Ooo0ooooOoogoao
Ooo0ooogoQgogao
OooOooooOoogoao
Oo0ooogoQgogao
OooOooooOoogoao
Ooo0ooogoQgoao
OooOooooOoogoao
Oo0oooQgogoao
OooOooooOooao
Oo0oooQgogoao
Oo0ooogo-Qgogao
Oo0oooQgogoao
Oo0o0ooogQgogao
Ooo0oooQgogoao
OOo0ooogQgogao
Ooo0oooQgogoao
Oo0oooogQgogao
Ooo0oooQooao
OoooogQgogao
Ooo0oooQooao
Oo0ooogQgogao
Ooo0oooOoogoao
OoOoooogoQgogao
Ooo0ooooOoogoao

OoDoDoooooooogoggogao

O Oooo

OooooooooooQgogoao

O Oooo

OooDoooooooogoggogao
OoooocoooooooOgodg
Ooooooogoooogdg
OoooocoooooooOgodg
Oooooogogooooogdg
Ooooocooooooogodg
OooDooooooooogdg
Oooooooooooodg
Oooooooooooogdg
Ooooocooooooodg

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
OJ

€))

Ooooooogoooooao

Oooooooooooaoo

Oooooooooooao

OoooooooOooooaoo

O0Ooo0oooaoo
OO0Oo0oo0ooo
OOoo0oooao
O 0Oo0oo0ooog
OOoo0oooaoo
O0Oo0oooog
I B
OO0Oo0oooog
O0Ooo0oooao.o
O0Oo0oooaog
O0Ooo0Oooao
O 0Ooo0oooaog
O0Ooo0oo0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao

Ooooooogogooooao

Ooooooogooogao

O

|

JP

Ooooooogogooooao
OO0 ooDoogogoooao

O
OJ

OO oo
O 0Oooo
O O0Ooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

2017-208073 A 2017.

Oooooooogoooao

O
OJ
O
O
O
O
O
O
O
O
O

OO0 ooDoogogoooao

Oooooooooooaoo

OO0 ooDoogogogoooao

Oooooooooooaoo

OOoooDooogogogogoooaog

Ooooooooooooaoo

Oooooogogoooao

Oooooooooooao

11.24

Oooooogogogoooaog

Oooooooooooao

10

20

30

40

50



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

Ooooooooooooo0 oo oDooo oo oDooooooDoDoooooDoooQgg

OOo0oOoooo4dooDoouog4UoooDooggogo

Oooooooooooaogo
OO0 oooogogooooaog

O0Ooo0oooaoo

OO0 oo ooogoggogooooogogdg

O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo

O O

O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O oOooo
O o0Ooo
O oOooo

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
O
O
O

O 0Ooo0gooo
O O ogoo
O 0Ooo0ooo
O O ogoo
O 0Ooo0ooo
OO ogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O 0Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo

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
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 Ooo0gooo
O O ogoog
O 0Ooogooo
O Ooogoog
O 0Ooo0gooo
O Ooogoog
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogoo
Y [ Y
O Ooogoo
Y [ Y
O 0OooOgoo
O O ogoog
O 0Ooogooo
O O oo

O Oooo
O 0Oooo

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

O

|

JP

O
O

O
O

[ |
O d

O O
O O

2017-208073 A 2017.

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
O
O

O 0Oooo
O 0Oooo
O 0Oooo

O 0Oooo
O oOooo
O 0Oooo

11.24

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

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo

O 0Ooo0goo
O O ogogo
O 0OooOgooo
O O ogogo
O 0Ooo0gooo
O Ooogogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O 0Ooogoo
O 0O o0ooo
O 0OooOgooo
O O oQgogog
O 0OooOgoo
O O oQgogog
O 0Ooogoo
O O ogogo
O 0Ooogooo
O O ogogo
O 0Ooo0gooo

O 0Ooooao
O 0OoOooo
O 0Ooooao
O 0OooOooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao

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
OJ
O
]

O

OOoo0ooood
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooo
O Ooo0ooogoao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooo
O 0Oo0oo0oo0oao
OOoo0oooao
O Oo0ooogoao
O Ooo0oooao

OoOoo0oooogod
OO0oOo0oooogd
I [ |
OO0Oo0oooogd
Ooo0oo0oood
OOoOo0oooogd
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
OOoo0oooao
O0Oo0Oo0ooao
O0Ooo0oooaoo
OO0Oo0Oo0ooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O 0Oo0oo0ooao
O0Ooo0oooaoo
O0Oo0oooaog
O0Ooo0oooaoo
O 0Oo0oooao
O0Ooo0o0ooao
O0Ooo0oooaog
O0Ooo0o0ooao

Oooooooooooaoo
OOoDoooogooooaog
Oooooooooooao
Oooooogogooooaog
Oooooooooooao
Oooooogooooaog
Ooooocooooooao
Oooooogooooaog
Ooooocooooooao
Oooooogogooooaog
Ooooocooooooao
Oooooogogooooaog
Ooooocooooooao
Oooooogogooooaog
OOooooooooooao

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Oo o
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

1)

Oooooooogooao
Ooooooooogooao
oo oooooogogooQg
OoooooooogooOgoo
oo oooooogogooQg
OO0 ooooogogog
oo oooooogogooQg
OO0 ooooogogog
oo oooooogogoog
OO0 ooooogogog
oo ooooooQgogooQg
OO0 ooooogogog
Ooooooooogogoo
OO0 ooooogogog
Ooooooooogogoo
OO0 ooooogogog
Ooooooooogogoo
OO0 ooooogogoQg
OooooooooQgogoo

]

|

O O ogogo
O 0OooOgooo
O O ogogo
O 0Ooogooo
O O ogoo
O 0Ooogooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

2017-208073 A 2017.

O
O
O
]
O
]
O
O
O

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

11.24

O oOooo O
O 0Oooo O

O Oooo
O 0Oooo

O Ooogoo
O 0Ooo0ooo

O Ooooo
O Ooo0ooao

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

OO0 oDooogUo0ooooggoooao

s s s e e e e s |

Ooo0o0oooodg
OoOoo0ooogdg
Oooo0oooodg
OoOoo0oooogdg
Ooo0o0oooodg
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
OooOoo0ooOodg
OooOoo0oooogdg
OooOoo0oooOodg
Oo0oo0oooogdg
OooOoo0oooodg
Ooooooogodg
OooOoo0oooodg
Ooooooogdg
Ooo0Ooo0ooood
OoOoo0oooogdg
OooOoo0ooooadg
Oo0oooogodg
OOo0oo0oooogdg
Oooo0oooogdg
OOo0o0oooogd
Oo0o0oooogodg
OoOoo0oooogdg
Ooo0oooodg
Ooo0oooogdg
Ooo0o0o0oooodg
OoOoo0oooogdg
OooOoo0ooodg
OoOoo0oooogdg
Ooo0oo0oood
OoOoo0oooogdg
Oooo0ooOod

OJ

O Ooooo

Ooooooooogooooaoo

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

O 0o oo

OooooogQg™g

O
O
O
O
O
O

O
O
O
O
O
O

O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O Oooo
O Oooo

OO0 ooDooogogoooao

O O oo

Oooooggdg

Oooooooooooaoo

O 0Oooo

OooooogdgQg

OO0 ooDooogogoooao

O O oo

Oooooggdg

oo oooooogoogooo

O 0Oooo

OooooogodgaQ

OO0 ooooogogoo

O O oo

Oooooggdg

oo oooooogogooo

O 0Oooo

Oooo0ooogoQgQd

OO0 ooooogogogoo
Oo0ooooooogogoQgo-g

I [ o [

Oooooggdg

O 0o oo

OoooooogodgQd

OO0 ooooogogog

O 0o oo

Ooooooggdg

oo oooooogogoo-g

O 0o oo

OoooooogodgQd
OoOoo0oooogd
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood

OO0 ooooogogog

O Oooo

oo oooooogoQgo-g

O
O
O
O
O
O
O
O
OJ
O
OJ

(12)

OO0 ooooogogog

Ooooooooogoog-g

OO0 ooooogogoog

O Oooooo
O 0Ooo0ooo0oao
O Ooo0oooo
O 0Oo0oo0oo0oao
O Ooo0oooo
O Oo0oooaog
O Ooo0oooao
O Oo0oooaog
O Ooo0oooo
O OooOoooaog
O Ooo0oooao
O Ooo0oooaog
O Ooo0oooao
O Oooooaog
O 0Ooo0oooao
O Ooo0oooaog
O0Ooo0oo0ooao
O Oooooao
O 0Ooo0oo0ooao

Ooooooooogoogodg

OO0 ooooogoQgog

Ooooooooogoogodg

OO0 ooooogoQgog

Oooooogogoodg

|

oo ooooogoQgog

OO0 ooooogogog

2017-208073 A 2017.

oo ooooogoQgog
OO0 oooooggog
oo ooooogoQgog
OO0 oooooggog
oo ooooogoQgoQg
OO0 oooooggog
oo oooooogoQgoQg
OO0 ooooogogog
OO0 oooooogoQgoQg

O
O
O
O
O
O
O
O
O

11.24

O Oooo
O 0Oooo

OO0 ooooogogog
oo oooooogooQgoo-g

O
O

10

20

30

40

50



e e e Y Iy

OO0 ooogo-gogoao
Oo0oooogooao
OO0 ooogoQgogoao
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

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

O 0Ooooo
O Oogogo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Oooo

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

O Oooo

Ooo0ooooogogQgogoo
OO0 oooooggogog
OoooooooQgoogoo
Oooooogogogao
OooooooQgoo
Oooooogogoao
OooooooQgoo
Oooooogoao
Ooooooogoo
Oooooogoao
Ooooooogoo
Ooooooogogoao
Ooooooogoao
Oooooogoo
Ooooooogoao
OooooooQgoo
Oooooooogoao
Ooooooogoo
Oooooooogoo
OooooooQgoo
OO0 oooogogogao
OooooooQgoo
OO0 oooogogogao
OooooooQgoo
Oo0ooooogogogao
OooooooQgoo
Oooooogogogao
OooooooQgoo
Oooooogoggogao
OooooooQgoo
Oooooogogoao
Oooo0ooogoo
Oooooogogoao
OooooooQgoo

OoOoo0oooogod
O 0Oo0oo0ooaog
O0Ooo0oooaoo
O O0Oo0ooogoao
O0Ooo0o0ooaoo
O0Ooo0oooaog
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O0Oo0Oo0ooao
OOoo0oooao
O0Oo0Oo0ooao
O0Ooo0oooaoo
OO0Oo0Oo0ooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooao
O 0Oo0oo0ooao

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
O
O
O
O
O
O
O
OJ

O 0Oooo

O Oooo

O 0Oooo

O
O
O
O
O

O Oooo

O O0ooo

O Oooo

O O0ooo

(13)

O Oooo

O 0Oooo

O
O
O
O
O
OJ

|

JP

O
OJ

O O
O O

2017-208073 A 2017.

O
OJ
O
O
O
O
O
O
O
O
O

O
O

O
OJ
O
O
O
O
O
O
O
O
O

O Ooooao
O OoOooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao

11.24

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
O Y O o A A Y I [
e ey I
e s e e e R e ) e ) e e s e s Y Y

Ooo0oooQgogoao
OOo0o0ooogogogao
OoooooQgogoao
Oo0ooogogogao
OoooooQgogoao
Oo0ooogogogao
Ooo0ooooQogogoao
OoOoo0ooogogao
OoooooQgoogoao
Ooooogogao
+H OO O0Oo0ooogag
Ooooogogao
OoooooOoogao
OoooooQgogoao
OoooooOoogao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0ooogogoao
OooOooooOooOgoao
Oo0oooQgogao
OOo0ooogodgogao
OoooooQgogoao
OOo0o0ooogogogao
Oo0oooQgogao
OOo0ooogo-gogao
Ooo0oooQgogoao
OOo0ooogogogao
OoooooQogogoao
OoOoooogogogao
Ooo0oooQogogoao
Oo0ooogogogao
OoooooOoogoao
Ooooogogogao
OoooooOoogao

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

Oo0oooooo0 oo oo o0 oo oo oDoDooooooooogdg

b O 0O oo oDoDooUogUUoDoDooUogUoooDooogoggoooao
Ooooooooo0 oo oo o0 oo oo oD oDoDoDooo0oooooogodg
e e e e R ey e e [ A s [ |
Ooo0ooooo o0 oo oo o o0 oD oD oo o0 oDoDoDooo0oooooogog
e O e e e e s e e e e e s Y i [
Ooooooooo0 oo oo o o0 oo oD oo oo0ooDoDoDooOoo0oooooogodg
OO oooQo0 oo oooo 0o oDooUoo oo oDoDogoggogooooogdg
I [ )

[ O R |

Oo0oooooQ0oooooo0o o0 oo oooo oo oDoDoogogogooooogdg
Ooooooooo0 oo oo o o0 oo oo oo0o oo ooooooooogog
e e e ey e e s [
Ooooooooo0 oo oo o o0 oo oo o o oo ooooooooogog
e e e [y R s [
Ooooooooo0 oo oo o o0 oo ooo o oo ooooooooogodg
e e e ey s s [ |
Ooooooooo0 oo ooo o0 oo oooooDoDooooooooogodg
OooooooQo0 oo oo oo ooo oo oDoDoo4oooooogdg
Ooooooooooooooooooooooooooooooood
Oooooooo0 oo oo o0 oo oo oo oDoDoDoooooooogdg

(14)

e s e e e ) e [ |
OoOooooooooooo o0 oDoDooo oD oDoDooooooooogdg
e s s e e e ) e s [ |
OoOooooooooooo o0 oo ooo oD oDoDooooooooogdg
Oo0oooooU0ooDooUoUUoDoDoDoUUUoDoDooUogUgogoooogdg
OoOoooooo0oooooo o0 oo ooooDoDoDooooooooogdg
Oo0oOoooo4UooooUoU oo oooUUUoDoDooUogogoooogd
OoOooooooooooo o0 oDoDooooooDoDooooooooogdg
Oo0oOoooo4oooooUo4UDoDoDooog oD oDooogogooooogdg
Ooooooooooooo o0 oDoDooooooDoDooooooooogdg
OOo0ooOooooUooooooo4o0 oo ooUooUoUoDoDoooogooooggdg
OoOoooooo0oooooo oD oDoDooooooDoDooooooooogodg

(&
o

2017-208073 A 2017.

OOoooooao

11.24

O Ooooooaog
OOoo0ooooao

b OO0 OoDooo4Qo0ooDooo4ogoooDooggoao

e A O O [ o O [ O R

Ooooogoogooao

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

DO O oOgoo

s Y Iy
e s e e e ) e ) e e s e s Y Y

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

I e e [y
O oo nd

Ooooooogogogoao
Ooooogogoao
Ooooooogogogoao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogogoao

I s e e e Ry A B
e s e e e ) e
I s e e ey A B
e s e e e e ey Y o A
I e e ey A B
e s e e e e s ey A
I e [ e e Ry A B
e s e e e ) e e A
OoOo0oooooo0 oo oo o0 oo oooooooo
e s e e e e ey o A
oo oooooo0 oo ooo o0 oo ooogoooooo
e s e e ) e e ey I B
OO0 oooooo0 oo ooo o0 oo oooooooo
[ s e e e e ey A o A
Ooo0oooooo0ooooo o ooooooooo.-o
I e e e ey I A
oo oooooo0oooooooooooooooo
I s e e e ey I B
Ooo0ooooooooooooooooooooooab-o
e s e e e e ey B
e ) s e e ) e e ey Y Y o A

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oo0oo

O Ooooo
O Ooogoo
O Ooooo
O Ooooo
O Ooooo
O Ooogooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo

OOooooogogdg
OoOoo0ooodgdg
Oooooogoogdg
OoOoo0ooodgdg
Ooooooogogdg
OoOoo0oooodgadg
Oooooogdg
OoOoo0oooodgadg
Y . O Y Y

(15)

OoOoo0oooodgadg
OoooooQgg
OO0 o0oooogoogdg
OoooooQgdg
OOooooogogdg
OooooooQgdg
OOooooogogg
Oooo0oooQgg
OOooooogogdg
Oooo0oooQgdg
OOoo0ooooggg
Oooo0oooQgdg
OOooooogogdg

O
|

|
O

(&
o

OoooooooooooooDooogogooooaog
OO0 ooo0oU0ooDoDooUgUgoDoDoogogoooaog
OoooooooooooooDoDooogogooooaog
OOo0oooo0oUoooDoDooUggUgoDoDoogogogoooaog
OoooooooooooooDoooogooooaog
OOo0oOooooU0oooDooggUogoDoDoogogoooag
Ooooooooooooooooogogooooao
OOo0oDooo40o0ooDooUogUogooDoDoogogogoooag
Ooooooo0ooooooooooooooooaono
OOo0DoOooooUo0oooooooUooDoDoogogoooaog
Ooooooooooooooooooooooao
OOo0oooooo0oooooooooDoDoogogoooaog
Ooooooooooooooooooooooao

O
O

2017-208073 A 2017.

O

OoOoo0ooood

O
O
O
O
O
O
O
O
O

O Oooo
O
O
O
O
O
O
O
O

11.24

OOooooogogdg
OoOoo0oooQgdg

O
O

O
O

10

20

30

40

50



e e e Y Iy

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

Iy Iy
OooooooooooOoooOooooooDooooOoooOoooOoooooooooooooboooa.o
I
OoooooooooooooOooooooDooooOoooOoooOooooooooooooooo.o

e s e e s e e Y o A

OoooooooQgdg
Oooooogogdg
OooooooQgdg
Oooooogogdg
Oooo0oooQgg
OOooooogoogg
OooooooQgog
Oooooogoogg
Oooo0ooooQgdg
Oooooogoogg
OooooooQgdg
OoOoooooogg
OooooooQgodg
Oooooooogg
OoOoo0oooogadg
Oooooooogg
OoOooo0oooOgoadg
Oooooooogg
OoOoooooogoadg
OoooooooQgg
Oo0oooooogdg
OoooooooQgg
OOooooogogdg
OooooooQgdg
OOooooogogg
OooooooQgdg
Oooooogoogg
OooooooQgdg
OOooooogogg
OooooooQgag
Oooooogogdg
Oooo0oooQgodg
Oooooogoogdg
Oooo0oooQgodg

Oo0Dooogogoao
Ooooooogogooaoo
Ooooogogoao
Ooooooogogogoao
OooOoogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooo0oooogoao
Ooooogogoao
Oooo0oooogoogooao
Oooooogogooao
Oooo0ooogoogooao
Oooooogogogoao
OooOoo0ooooOoogooao
Oooooogogogoao
OO0 ooogogoao
Ooooooogogoao
Ooooogogoao
Oooooogogoao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogogooaoo
Ooooogogoao
Ooooooogoogogoao

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
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 0Oo o

O o0Oooo

OOoo0ooood
O O0Oo0ooood
OOoo0ooood
O O0Oo0ooood
OoOoo0ooood
O Ooo0ooood

OoOoo0oooogod
OO0oOo0oooogd
I [ |
OO0Oo0oooogd
Ooo0oo0oood
OOoOo0oooogd
OooOoo0ooood
OoOoo0oooogd
OoOoo0ooood
OOoo0oooogd
OoOoo0ooood
OoOoo0oooogod
OoOoo0ooood
OoOoo0oooogod
OoOoo0ooood
Oo0oo0oooogod
Oo0Ooo0Ooood
OOo0o0oooogod
I B [
OoOoo0oooogod
OO0oo0oooogod
OOoo0oooogod
OO0Oo0oooogod

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

O 0Oooo

O o0Ooo

O 0Oooo

O oOooo

O 0Oooo

O o0Oooo

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 0Ooo0oooo
O OooQgooo
O 0Ooo0oo0ooao

O
O

O
O

m]
O oOooo

O

O o0Oooo

O oOooo

O o0Oooo

(16)

O oOooo

O o0Oooo

O oOooo

O o0Ooo

O oOooo

O o0Ooo

O
O

O o0Ooo

[

O

O Oooo

O

(&
o

O
O

O oOooo
O 0Oooo

O
OJ

2017-208073 A 2017.

O
O
O
O
O
O
O
O
O

O o0Ooo
O 0Oooo
O oOooo
O 0Oooo
O o0Ooo
O 0Oooo
O o0Ooo
O oOooo
O O

O Ooo0oooao
O Oo0ooogoao
O Ooo0oooao
O OooO0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

O
OJ
O
O
O
O
O
O
O

11.24

Ooooogogoao
Ooooooogogogoao

O
O

O
O

O OooOgoooo
O 0Ooo0oooao

O
O

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

OooOoo0ooooQgod
OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd
Ooo0oo0oooogod
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

Oo0Ooo0oooo

O

OO0 ooooogoQgog

OoooooQgoogao
OOo0ooogogaog
OoooooQgogao
Ooooogogaog
OooooooOgoogao
Ooooogogaog
Oooo0oood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOooooogd
OoOoo0ooood
Oooooogd
I B [
Oooooogod
OOoo0oooogd

Ooo0ooooooooooogoQgdg
OO0 ooDooogogooooooggg
OooooooooooogQgaoQo
OO0 ooDoo4gogooooggaog
OooooooooooogQgao
OoooDooogoooooggog
OooooooooooogoQgaoQo
OoooDooogoooooggaog
Ooooooooooooggao
OoooDoooooooggaoQg
Ooooocooooooogogao
OoooDooooooooggaoQg
Ooooocooooooogogao
OoooooooooooggaoQg
Ooooocooooooogogao
OooooooooooggoQg
OoooocooooooogoQgao
OoooooooooooggaoQg
Oooooooooooogogad
OooooooooooogogoQg
OO0 o0ooDoo4gogooooggog
OooooooooooogoQgaoQg
OO0 o0ooDoogogooooggaog
OoooooooooogQgaoQg
OO0 ooDoo4gogooooggog
OooooooooooogQgaoQg
OO0 ooDoogogooooggaog

O O oo

OO0 oooooggog
oo oooooQgogoo
OO0 oooogogog
oo ooooQgogoo
O oo ooogogoQg
Oooooooogogo
O Oo0oooogogog
OooooooQgogoo
O o0 oooogogog
Ooooooogogoo
OO0 oooogogog
Oooooooogogoo
O oo ooogogoo
OoooooooQgogoo
oo oooogogoo
OooooooogooOgoo
oo oooogogoo
OooooooogooOgoao
oo oooogogoo
O oD oooogogog
oo oooogogoo
O oD ooooggog
oo oooogogoo
OO0 oooogogog
oo ooooogogoo
O oD oooogogog

I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog

O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo

an

O 0ooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o

O Ooo0oooao
O Oo0oooao
OOoo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao

2017-208073 A 2017.

OoooooQgoogoao
OOo0ooogogao
Oooooooogoao
Ooooogogao
OoooooOooQgao

OO0 oooooOooooodg
OO0 ooooogog4Qgoooodg
OO0 ooooooOooooodg
OO0 ooooogogQgoooodg
OO0 ooooooooood
OO0 ooooogoQgoooodg
Oo0ooooooooood

11.24

O Ooooo
O 0Ooo0ooo

Ooooogogaog
OoooooOoogoao

10

20

30

40

50



sy e e

e A s e s e e e e e s e Y I
Ooooooo4o0ooooo4oDooDoooo oD oo oooo oo oDoDooooDooogooao
e A s e s e e e e e s e Y
Ooooooo4o0ooooo4o0 oo oooo oD oDoDoooo oo oDoooooDooogooao
e e A s e s e e ) e e ) e e s e Y

Ooooooogoogoao
OOoooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogogoao
Oooo0oooogooao
Oooooogogogoao
OoOoo0oooogoao
Oooooogogoao
OO0 o0oooogogoao
Oooooogogogoao

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog

OoooooooQgooao
OO0 ooDooggogooao
OoooooooQgooao

OoooooogoQgoo
OOoooooggogoao
OoooooogooQgoao
Oooooogogoao
Ooooooogogogoao
Ooooooogogoao
Ooooooogoogoao
Do oo oooogdg
o oo ooooogodg
Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooo0oooogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogogoao
Oooo0oooogoao
Ooooooogoogoao
OooOoo0oooogoao
Ooooooogogoao
Oo0oooogogoao

L S [ B R |

O Ooo0oooo
O0Ooo0oooao

L [ [ |

Ooooooogoggooao
Ooooooooogooao
Ooooooogoggooao
Ooooooooogooao

O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o

OO oOoooog

O Oooo
O 0Oooo

0o 0o ooodg

OoooooogogQgooao
OoooooooQgooao
OoooooogoQgooao
Ooooooooogooao
OooooooogoQgooao
OoooooooQgoOooao

(18)

oo oooogogoo
OooooooogooOgoao
oo ooooogogoo
O oD oooogogog
oo oooogogo
O oD oooogogog
oo oooogogoo
OO0 oooogogog
oo ooooogogoo
O oo ooogogog
oo ooooogogoo
OO0 oooogogog
oo oooooQgogoo
O oo ooogogog
Oooooooogogoo
O o0 oooogogog
Ooooooogoogoo

OooooooQgdg
OO0 oooogg
Ooooooogdg
OOooooogg
OoooooooQgdg
OOooooogg
OooooooQgdg
OOooooogg
OooooooQgdg
Oooooogdg
OooooooQgdg

OO0 oooogdg
OooooooQgdg
OOo0oooogdg
Oooooooogdg
OOooooogdg
Ooooooogdg
OOooooogdg
OooooooQgodg
Oooooogdg
Oooo0oooQgodg

2017-208073 A 2017.

11.24

O Ooooo
O 0Ooo0ooo

Oooooogg
Ooooooogodg

OoOoooooogdg
OoooooQgdg

10

20

30

40



(19) JP 2017-208073 A 2017.11.24

ogogoano oggoao

FIG. 1

FIG. 2

1 1
J’ O Etibxy) 00TEHIETS

‘ HEmEZIENE I L DR
AR S ISBLCFmHEAEY B

SLRIE HORHABEEE

x yRUEENE
T—HA-RIEHRTED

by yEn i DA E

ROBEERETS

ggono ggoano

FIG. 3
————={EROE S0 TR 3]

HWEIILABETEILD
ML ERFFTE TS
ISESTEERENET S

BEROTALPHTHEHE

FRROTEAT
X, y&gj [m 0]
HEEF 5 —2
[ S 2

No
¥, yin AU AT

ROSEERETS

BRELNEB1D=1 & y=3
#RTV550. Bg2%
KBTS




(20) JP 2017-208073 A 2017.11.24

ogogoano




(21) JP 2017-208073 A 2017.11.24

gooooooaoo

(51)Int.Cl. oo gooooboooood
oooo  5/02 (2006.01) gooo 5/36 oooo goooo
oooOo  5/38 (2006.01) oooo 5/36 oooo goooo
oooo  5/232 (2006.01) oooo 5/02 oooo goooo
oooo  5/66 (2006.01) gooo 5/00 oooo goooo
oooo  3/0346  (2013.01) agooo 5/38 oooo goooo
oooo  3/0484  (2013.01) oooo 5/36 oooo goooo
oooo  3/0488  (2013.01) gooo 5/232 oooo goooo
oooo oooo 5/66 oooo goooo
oooo oooo 5/66 oooo goooo
gooo gooo 3/0346 O OOO goooo
oooo oooo 3/0484 O OOO goooo
oooo oooo 3/0484 O OO0 goooo
oooo oooo 3/0488 O OOO goooo
oooo oooo 5/00 oooo goooo

(72) 000 0Oo0O0OOoooooooo
goboooObOooooooooobOboboboooooooobooboboOoooooooooobooboo0oooa
gooon

(72) 000 OOoO0O0OooOOoOoOoOoOoooOoooOoobooOoo
goboooOobOobooboooooooooboboboooooooooooboOoooooooooooo

(72) 000 OO00oOoOooboOobobDOOoOooooon
gooobobooooobobobobooooooobooooooobooboooooooobooooooon
O

(72) 000 OO0O0oO0OOoboOobDbDOOOoOoOoooo
gooooboooooboboboboooooooboooooobooooooooooooooooon
u

(72) 000 OO0O0O0O0OOOODOOOobOOOobooOO
ggoooboboooooobobbooooooobobooooooboooboooooobobooooooooon
u

ODOO0O0O((@O) 5B057 BAO2 CA08 CA12 CA16 CBO8 CB12 (CB16 CCO1 CEO8

goonO OO0 5B087 AB0O4 ADOO BCl6 BC32 CC26 CC33 DEO1

oooOO OO 5C058 BAOS BA11 BAl7

ooooO OO0 5C122 EAMA2 EA61 FHO1 FHO2 FHO9 FH11 FH14 HA29 HA86

goon0 OO0 5C182 ABO8 AB11 AB12 AB13 AB14 ACO3 AC42 ACA3 AC46 BAO6

agooo oo BA14 BA35 BA44 BA45 BA46 BA54 BAS5 BAS6 BAGG6 BA75
agooo oo BC26 CAO01 CA02 CA22 CA32 CA33 CB0O3 (CB13 CB14 CB32
gooo oo CB52 CC14 CC15 CC21 CC27

0000 OO 5E555 AA08 AA23 AA26 AA44 AA62 AA71 BAO1 BAOS BAO6 BA18
agooo oo BA5S3 BA73 BA83 BBO1 BBO5 BBO6 BB18 BCO4 BC17 BC18
gooo oo CA02 CA13 CA42 CA44 CA47 CBO9 CB19 CB21 (CB23 C(CB45
gooo oo CB64 CB65 CC22 CC24 CC25 DB54 DC36 DC63 DC75 DC84

agooo oo DDO7 DD11 EAO5 EAO7 FAOO



(22) JP 2017-208073 A 2017.11.24

gooooooanb

TITLE OF THE INVENTION

COMPOSING AND REALIZING A VIEWER’S INTERACTION WITH DIGITAL MEDIA
Background

[0001] Today’s digital cameras and smart phones use computer power to enhance images for
viewing either immediately or later on the screens of other devices. One example is HDR, or High
Dynamic Range, where the camera quickly takes several pictures at different exposures and builds an
image where all portions, even the brightest and darkest, are exposed to bring out all details.
[0002] There are also existing systems that use gaze tracking to determine how long a viewer
looks at a certain ad on a web page, for the purposes of making it more attractive to the eye, or to
measure the value of the advertising in terms of how much time (e.g., average time, aggregate time)
how many viewers spend on it. There are also systems that use gaze tracking to see if the viewer is
no longer looking at display, such as a smart phone’s display, in order to stop playing a video and

save battery power or make sure that the viewer does not miss any part of the video.

Summary

[0003] An embodiment combines these two concepts to enhance the experience of viewing
images by tracking where the viewer is looking. The result is to make the experience more like
viewing the original scene, or enhance it in new ways beyond the original experience, either
automatically, or by interacting with a photographer’s previously specified intentions for what should
happen when the viewer looks at a particular portion of an image or images taken by that
photographer.

[0004] An embodiment allows an artist to create an original image for a display screen, or
multiple original images for multiple display screens, that changes as a viewer looks at the image, as
a function of who the viewer is or what the viewer does. The viewer’s action that causes the image
to change can be where the viewer directs a gaze or touches the screen, or what the viewer says or
how far the viewer is from the display, or how many viewers there are, or the identity of a particular
expected viewer, etc.

[0005] An embodiment is a method for modifying one or more original images displayed on
one or more display screens as a function of data collected via one or more cameras capturing an
image of one or more viewers’ faces before the one or more display screens. The data collected may
be one or more of: where location of gaze of eyes of one or more viewers is directed within the

1
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original image, or facial appearance change of one or more viewers, or amount of ambient light, or
distance of a viewer from a display screen, or number of viewers, or identity of a viewer.

[0006] Brightness. The modification may be to change brightness of a part, or all, of the
original image. The brightness change can be effected by replacing the original image with a
substitute image, where the contents of the substitute image are the same as the original image but
with some or all pixels modified such that the brightness of at least a portion of the substitute image
is different from the brightness of at least the corresponding portion of the original image. For
example, a pair of photographic images can be taken with a camera where the images are essentially
the same except for a different exposure. Some or all of one image can replace some, or all, of the
other image to change brightness. Alternatively, an algorithm can adjust numerical brightness of

some image pixels but not all image pixels as a function of actions by one or more viewers.

[0007] Focus. The modification may be to change focus of all or a part of the original image.
The change may be effected by replacement of the original image with a substitute image, where the
contents of the substitute image are the same as the original image but with some, or all, pixels
modified such that the focus of at least a portion of the substitute image is different from the focus of
at least the corresponding portion of the original image. The modification may be to change the
focus to objects that appear to be close in a part of, or in all of, the image. The modification may be
to change the focus to objects that appear to be far away in a part of, or in all of, the image. The
modification may be to change the apparent depth of field of part of, or all of, the image. The
modification may be to zoom in or out with the zooming centered on a part of the original image.
The modification may include replacement of the original image with a substitute image. The
modification may be to zoom in or out in synchrony with changes in measured distance from a
display screen to a viewer.

[0008] Color. The modification may be to change the color balance or color saturation or color
depth or contrast of part of, or all of, the image. This may be effected by replacement of the original
image with a substitute image, where the contents of the substitute image are the same as the
original image but with some or all pixels modified such that the color (e.g., color balance or color
saturation) of at least a portion of the substitute image is different from the color of at least the

corresponding portion of the original image.
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[0009] Sharpness. The modification may be to change the sharpness of part of, or all of, the
image. This may be effected by replacement of the original image with a substitute image, where
the contents of the substitute image are the same as the original image but with some or all pixels
modified such that the sharpness of at least a portion of the substitute image is different from the
sharpness of the corresponding portion of the original image.

[0010] Sound output. The modification may be to cause or to change playing of sounds that
accompany the original image.

[0011] Sprite. The modification may be to cause movement or cessation of movement of a
sprite within the original image.

[0012] Animated GIF (Graphics Interchange Format). The modification may be to replace all

or part of an image with a small set of images that together form an animated GIF.

[0013] Video Branching. The modification may be to select a branch of a multi-branch video.
[0014] In any of the above-described embodiments, the one or more original images may be
still, or video, or still with moving sprites. The original images may be two dimensional or three
dimensional.

[0015] In any of the above-described embodiments, the algorithm for modification of the
original image or images may be custom determined by an artist or composer or content creator who
selected the one or more images. The algorithm for modification may be pre-determined by a
company that supplied software for selection and use by an artist or content creator who selected the
one or more original images. The algorithm may be pre-determined by a company that supplied
software, and may be such that the algorithm works with any image or set of images. The algorithm
may allow an artist or content creator to specify a speed at which a gradual-change modification
(e.g., gradual change of brightness, gradual change of focus, gradual change of color, expanding a
new image from tiny (or partial) to full, or other transition method) will be performed.

[0016] Touch or Mouse Input. Another embodiment is a method for modifying an original one

or more images displayed on one or more display screens according to an algorithm that operates as
a function of data collected from touch, mouse, or other input device by the viewer, for example,
touching, or pointing to, a portion of the screen within the image, where the modification is
replacement of the original image with one or more substitute images where the contents of the

substitute images are the same as the original image but with some or all pixels modified. The data
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collected by mouse might comprise data identified by one or more of: clicking or mousing over or
clicking and dragging and moving. The data collected from touch may comprise data identified by
one or more of: touch by one or multiple fingers, force of touch, duration of touch, movement of
touch, and gestures (e.g., pinching, waving, pointing) in which a user’s hands/fingers are close to,
but do not contact, the image-display screen. The modification may be any of the modifications
described above. The one or more original images may be still, or video, or still with moving sprites,
or two dimensional, or three dimensional. The algorithm may comprise any of the elements
described above.

[0017] Voice Input. Another embodiment is a method for modifying an original one or more
images displayed on one or more display screens according to an algorithm that operates as a
function of data collected from voice sounds, where the modification is replacement of the original
image with one or more substitute images where the contents of the substitute images are the same
as the original image but with some or all pixels modified. The modification may be any of the
modifications described above. The one or more original images may be still, or video, or still with
moving sprites, or two dimensional, or three dimensional. The algorithm may comprise any of the
elements described above.

[0018] Accelerometer Input. Another embodiment is a method for modifying an original image

displayed on a hand-held display screen according to an algorithm that operates as a function of data
collected from one or more accelerometers embedded in a housing of the display screen, where the
modification is to change field of view of the original image by enlarging or contracting each of one or
more of the left boundary, the right boundary, the top boundary, or the bottom boundary. The data
collected from the one or more accelerometers may be a tilting of a first edge of the display away
from a viewer relative to an opposite edge, which tilting causes more of the image near the first edge
to come into view. The modification may be to zoom in or to zoom out, with the zooming centered
on a part (not necessarily the center) of the original image.

[0019] Authoring Tools. Another embodiment is a method in a system with a server computer

and a client computer to receive instructions from an author and, based on those instructions, to
generate a data set for showing images that change based on actions of a viewer. The method
comprises (a) receiving at the server computer from a client computer specification of a plurality of

images in a sequence; (b) receiving at the server computer from the client computer specification of

4
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data to be collected that should trigger a transition from an original image in the sequence of images
to a second image in the sequence of images; (c) receiving at the server computer from the client
computer a specification of speed of transition from the original image in the sequence of images to
the second image in the sequence of images; and (d) assembling on the server computer a data set
that can be transmitted to a viewer’s computer, where the data set can be viewed on the viewer’s
computer, and where data input received from actions of the viewer causes modification of the
viewed image by replacing the original image in the sequence with the second image at the specified
transition speed.

[0020] The data input may comprise, but is not limited to, one or more of: location of gaze of
eyes of one or more viewers within the original image, or face-appearance change of one or more
viewers, or ambient light, or distance of a viewer from a display screen, or number of viewers, or a
viewer’s identity, or voice input, or touch input.

[0021] The modification may comprise, but is not limited to, one or more of to change
brightness of a part or all of the original image; to change focus of a part of the original image; to
zoom in or out from a part of the original image; to change the color balance or color saturation or
color depth or contrast of part or all of the original image; to cause movement or cessation of
movement of a sprite within the original image; to select a branch of a multi-branch video.

[0022] The original image may be, but is not limited to: stil, or video, or still with moving
sprites, or two dimensional, or three dimensional.

[0023] The client computer and the server computer may each include a respective software

program contained within a respective single computer housing, and may be activated by a single
user.

Brief Description of the Figures

[0024] Figure 1 shows a photographer taking multiple images of a single target, according to
an embodiment.

[0025] Figure 2 is a flowchart for creating an exposure map for a set of images, according to
an embodiment.

[0026] Figure 3 is a flowchart for creating a focus map for a set of images, according to an
embodiment.
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[0027] Figure 4 shows how the exposure map for a set of images is stored, according to an
embodiment.
[0028] Figure 5 shows how a composer determines how an image will change as a viewer

looks at different parts of an image, according to an embodiment.
[0029] Figure 6 shows the system causes the image to change as a viewer looks at different
parts of an image, according to an embodiment.

Detailed Description

[0030] One or more embodiments of this invention are to enhance photography and make
stills and videos interactive with a viewer in, e.g., dimensions of brightness, focus, depth of field, and
other qualities, either automatically, or as determined in advance by the photographer/composer and
driven later by, for example, where in an image the viewer is looking.

[0031] In its simplest and most limited form, an embodiment recreates how someone would
see the subject matter of a scene that was captured in a photograph, where the original scene had a
very wide variation in exposure or depth. The following examples will elucidate this concept.
[0032] 1. Brightness.

[0033] Imagine a band of trees with the sun setting behind them. If a viewer looks towards
the sun, her irises contract, thus causing her pupils to decrease in size and let in less light and reduce
brightness, and she sees the remaining half disk of the red sun (the portion of the sun not obscured
by trees), but sees the trees become black silhouettes. As she looks at a single particular tree,
however, her pupils open again and the character and texture of the bark on the tree become visible.
[0034] Any normal, conventional photograph of such a scene would be limited to one
exposure: either dark enough to see the setting sun’s shape, in which case the trees are black; or
light enough to see the bark, in which case the background of the sunset becomes a white “blown
out” area with no sun,

[0035] There is an existing photographic method intended to compensate for this problem,
and this method is called “"HDR", or High Dynamic Range. In HDR, several exposures are taken in
quick succession to avoid movement, and are automatically blended so that every area of the image
has the correct exposure. However, an HDR compensated image often looks “fake” or “saccharine”

or “unreal” and, therefore is often unsatisfying to the viewer.
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[0036] Instead, an embodiment recreates the action of the viewer’s own pupil-exposure
system. As with HDR, it uses a group of photographs that differ only in the exposure used when they
were taken. When any one of the photographs is displayed, however, a very different thing (as
compared to the HDR technique) happens.

[0037] For example, say the photograph with the sun exposed correctly is first displayed
brightly on a monitor. If the viewer then looks at a blacker part of the image that was originally
underexposed, like a tree in this example, the gaze tracking portion of the system detects the
viewer's shift in gaze to the darker part of the image, and the system finds and displays another
photograph from the set that has the area of the tree more exposed.

[0038] In this way, as the viewer’s pupils expand because the viewer is looking at a very dark
area, the viewer is rewarded with more image detail blossoming. A look back at the sun does the
opposite: the area looks too bright and blown out, but quickly settles down into a red setting sun
between the silhouetted trees. In this way, the “feeling” of looking at the original scene is rescued
and recreated, and the experience of viewing is enhanced.

[0039] An embodiment gives the photographer/composer a way to record a wide range of
camera and displaying variations, beyond just brightness, that she or he decides upon when taking a
still photograph, and allows the viewer to trigger and explore these variations naturally by, e.g., gaze
tracking or touching or mousing on the image display screen. The triggering can be manual,
automatic, or according to preset intentions.

[0040] Alternatively, instead of image swapping with several images available for the swap, an
algorithm can adjust the brightness (e.g., numerically) of some image pixels, but not all image
pixels, in an image as a function of actions by one or more viewers.

[0041] 2. Focus.

[0042] The same methods may be used for focus. For example, if the scene has objects at a
variety of distances, no normal photograph can be perfectly focused for all objects, at least given a
finite depth of field and the camera that took the photograph having a finite focal length.
Accordingly, an embodiment can track which object in the photograph the viewer’s eyes are looking
at and select, from a set of many different photos each taken with a different focus, a photo that is
focused correctly for that object.

[0043] 3. “Walking up to a Window”
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[0044] As a viewer walks towards a display of a photograph or other image that does not take
up the entire display, the increasing angle subtended by her eyes can be computed from the
changing distance between the viewer and the display, and the changing distance can be measured
with a camera mounted on the display, and the outside frame of the photograph can be increased
while simultaneously displaying more of the photograph. This technique simulates walking up to an
actual window in that more content appears as the viewer gets closer to the actual window, but the
viewer may need to look left and right “through” the window to see the additional content.

[0045] 4. Post processing effects: Cropping/scrolling

[0046] After the camera settings are varied and photographs are taken, the photographer
decides on how the image should be displayed. For example, in cropping, the photographer picks a
more artistic subset of the image to present to the viewer. However, the photographer may intend
for more of the image to be seen if a viewer is interested, in the following way. For example, the
image can be scrolled up or down when the viewer’s eye looks down or up. Done correctly, this
could provide an experience of looking down into the content of the image; e.g., in a photo of a
distant mountain, if the viewer looks down, he would see the trail leading up to the viewpoint. Put
another way, the horizon would shift, from the distant mountain, to a few feet forward on the trail so
that the portion of the trail in front of the viewer takes up most of the frame. That is, the image can
be scrolled up when the viewer looks down, and can be scrolled down when the viewer looks up.
Similarly the image can be scrolled right or left when the viewer looks left or right.

[0047] The same effect can be achieved with a hand-held display by using accelerometer data
to scroll the image when the display is moved up, down, or sideways. That is, the hand-held display
can be made to mimic a portable window that the viewer can move to view a desired portion of an
image, where the image is larger than the window.

[0048] 5. Shutter-time and Movement

[0049] Imagine a still photograph showing several maple wing seeds descending. In an

embodiment, several photographs of short exposure time could be taken as well as one with a longer
time. When the viewer first looks at an individual seed in the photograph with the longer exposure
time, she sees its wing as a blurred circle around the center. However, as she stares at it, she is
shown, in quick succession, several frames formed by the photographs having the shorter exposure

times (or portions of these photographs including the seed), and sees the seed actually turning
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quickly and falling slightly and then freezing in place (e.g., when the last of frames formed by the
photographs having the shorter exposure times is displayed). While the viewer looks away from the
portion of the photograph including the seed, the seed would return to its initial position and blurred
appearance (e.g., the photograph, or portion thereof, with the longer exposure time would be
displayed again). Then the above-described cycle would repeat when the viewer looks back at the
seed.

[0050] Alternatively, when a viewer looks at an object that looks like it might be moving, such
as the described maple seed, a portion of the still image can be replaced with a video image or a
sprite or animated GIF showing the object moving.

[0051] This also applies to “Sequential Photography” where a moving gymnast or skier or
jumper is captured in several positions against a single background. In an embodiment, only one
position would be shown. As the viewer looks at the display, the other shots would be shown,
leading the eye through each position across the frame ... and backwards from the last one. This
would be valuable for those (e.g., a coach or doctor) who would like to see how the captured subject
is actually moving, since a single still image typically reveals less than a sequence of images that
depict movement.

[0052] 6. Face appearance

[0053] Image recognition can be used to determine if a person is smiling or frowning or
showing other particular emotions. Such facial changes can cause changes in a part of the image or
all of the image. Image recognition can be used to determine identity of a viewer, and the
determined identity can cause changes to the image.

[0054] 7. Distance of a viewer from the display

[0055] A camera mounted on the display can be used to compute distance of a viewer from
the display, and the distance can be used to cause changes to part or all of the image. (The method
of measuring the distance can be any of several methods used by cameras with autofocus, such as
an optical method using infrared pulses for focus detail, or an ultrasound method using sonic pulses).
That is, the range-finding mechanism of the camera, which mechanism the camera may use for auto
focus, can be exploited to determine the distance of a viewer from a display screen to which the
camera is mounted or otherwise associated.

[0056] 8. Touch by a viewer
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[0057] A touch-sensitive input layer on the face of the display can be used to receive touch

input from a viewer, which touch input can be used to cause changes to part or all of the image.

[0058] 9. Voice sounds from a viewer
[0059] A microphone mounted on, or otherwise associated with, the display can be used to

receive voice input from a viewer, which voice input can be used to cause changes to part or all of
the image. The voice sounds can be used to identify the viewer, and the image can be modified
based on the identity of the viewer.

[0060] 10. Acceleration of the display

[0061] Where the display is hand held, input from accelerometers can be used to receive input
from a viewer moving the display, input which can be used to cause changes to part or all of the

image.
[0062] 11. Ambient light
[0063] A camera or other light sensor mounted on the display can be used to determine the

amount of ambient light, which can be used to cause changes to part or all of the image, such as to
the brightness of the image.

[0064] 12. Further capabilities

[0065] The preceding examples attempt to recreate, with more fidelity than existing imaging
techniques, what the original scene looked like, and thus enhance the experience of viewing the
recreating of the original scene. However, there is no reason to limit these enhancement techniques
to accurate scene re-creation. These techniques can also serve as an artistic tool for the
photographer/composer to lead the viewer through what he or she intended for the piece. For
example, the composer may intend that the first time a viewer sees a portion of the picture, there
should be a different brightness and focus than the second, or any subsequent time, that the viewer
sees the portion of the picture. Or the composer may purposely blur or defocus parts of the image
near where the viewer is looking to emphasize a concept or meaning implicit in the portion of the
image that the viewer is concentrating on, or to purposely distract the viewer from concentration.

Detailed Example
[0066] In this section, it is shown how an embodiment accomplishes its overall objective of

enhancing the experience of viewing an image, and giving the photographer a tool to more fully

10

Attorney Docket No. 231.001US01



(32) JP 2017-208073 A 2017.11.24

express her intention regarding the viewing of the image by others. Also shown are the components
involved and how they work together. This explanation is shown in detail for a subset of the possible
variations in the photographs, but can be easily extended to the other variations as described above
using the same basic process. Therefore, this explanation is intended to be a non-limiting example of
an embodiment.

[0067] Figure 1 shows the image and preprocessing phase in a simple embodiment. A
photographer 1 is shown using a camera 2 manually taking, or using an in-camera program to take,
a set of images of a scene, with various photographic parameters varied for each image, such as
brightness, focus, and shutter time.

[0068] The photographs may be transferred to a computer 4, such as via a Secure Digital (SD)
card 3 or any other transfer mechanism (or the capture mechanism and circuitry already is, or
already includes, a computer), then labeled and stored in a database 5. The images are then
automatically analyzed and each is associated with expected actions of a viewer. For example,
portions of each image that are underexposed or overexposed in one image and exposed normally in
another image are automatically noted. “Underexposed” means that the details in the scene
photographed are indistinguishable from black, or zero lightness. “Overexposed” means that original
details are indistinguishable from white, or 100% lightness. Referring to the earlier example, the
bark on the tree in front of a sunset, the images with dark in the areas of bark compared with
normally exposed areas in the same place in other images are noted and that information is saved.
When later the viewer looks at an underexposed location of an image, the photograph (or portion
thereof) with the same location normally exposed will be swapped in. Thus the viewer, looking at an
underexposed, dark and black section, where there is no distinguishable detail, would instead see the
bark of the tree, with its crevices and bumpy appearance. Conversely, when the viewer is looking at
a portion of the picture that is very white and “blown out” in photographer parlance, such as the sky,
she would instead see bright white clouds against a slightly less bright blue, with all the shape and
detail of the clouds visible.

[0069] Figure 2 shows a simple example of how the uncompressed image pixel information
can be analyzed, according to an embodiment, to find areas of the image that are either
underexposed or overexposed. To find an underexposed area, the average darkness of the pixels in

that area is measured and compared to the average within smaller regions within that area to see if
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they differ by a predetermined amount. For example, if the average brightness Bavg for the entire
area is 5% of maximum brightness Bmax, and if at least 75 % of the regions of ten square pixels
within the area vary by no more than £2% of Bmax from the average brightness Bavg of the area,
then the entire area is considered, and labeled, as being underexposed. A similar determination can
be made for overexposed. For example, if the average brightness Bavg for the entire area is 295%
of maximum brightness Bmax, and if at least 75% of the regions of ten square pixels within the area
vary by no more than £2% of Bmax from the average brightness Bavg of the area, then the entire
area is considered, and labeled, as being overexposed. The x-y coordinates of these portions of the
image are saved in the database 5 associated with that image. These are the portions that will be
replaced later, if the viewer’s gaze is directed to them, with another image (or portion thereof) in
which the same portion is not underexposed or overexposed as defined above. It is noted that
although example definitions of “underexposed” and “overexposed” are defined above, it is
contemplated that a photographer or another person, or a software application, can define
“underexposed” and “overexposed” in any suitable manner. For example, an area of an image can
be “"underexposed” if the average brightness Bavg of the area is less than x% of the maximum
brightness Bmax that the area can have, and if at least t% of s% of the regions of m'n pixels within
the area vary by no more than £v% of Bmax from the average brightness Bavg of the area, where x
can have any range such as 5 - 15, t can have any range such as 50 - 80, s can have any range such
as 50 — 75, m'n can have any range such as 4 - 500 pixels’, and v can have any range such as 1 -
10. Similarly, an area of an image can be “overexposed” if the average brightness Bavg of the area is
greater than y% of the maximum brightness Bmax that the area can have, and if at least t% of s%
of the regions of m*n pixels within the area vary by no more than £v% of Bmax from the average
brightness Bavg of the area, where y can have any range such as 85 — 95, t can have any range such
as 50 — 80, s can have any range such as 50 - 75, m'n can have any range such as 4 — 500 pixels?,
and v can have any range such as 1 - 10. And Bmax may be the maximum digital brightness value
(e.g., 255 in an 8-bit system) that a pixel can have, and Bmin may be the minimum digital brightness
value (e.g., 0 in an 8-bit system) that a pixel can have.

[0070] Figure 3 shows how a spatial fast Fourier transformation (FFT) is performed for
sub-portions of an image to distinguish areas with high spatial variation (crisp focusing) from those

with low spatial variation (unfocussed). Areas with no high frequencies of, /.e,, of low, spatial
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variation (out of focus, underexposed (e.g., black), or overexposed (e.g., white) are marked to be
replaced with another image at display time that has high frequencies in the same area. “High
spatial variation H” can be predetermined, and, for example, might mean that there is a change in
brightness 2+a% in the vertical dimension or horizontal dimension of an m-n pixel block relative to
the brightness of the brightest pixel within the m-n pixel block, where a can have any suitable range
such as 70 — 95, and m*n can have any suitable range such as 4 — 500 pixels®. Similarly, “low spatial
variation L” can be predetermined, and, for example, might mean that there is a change in brightness
<%¢% in the vertical dimension or horizontal dimension of an mn pixel block relative to the
brightness of the brightest pixel within the m*n pixel block, where ¢ can have any suitable range such
as 0 — 30 and m'n can have any suitable range such as 4 — 500 pixels. It is noted that although
example definitions of “high spatial variation” and “low spatial variation” are defined above, it is
contemplated that a photographer or another person, or a software application, can define “high
spatial variation” and “low spatial variation” in any suitable manner.

[0071] Figure 4 illustrates how the picture of the sun behind the trees might be broken down
into rectangles of different x, y coordinates in the database. The rectangles can be small enough so
that each rectangle that includes a respective portion of the tree covers the respective portion of the
tree and no, or only a tiny, portion of the space between the trees. In Figure 4, an arbitrary system
of numbering the rectangles is used to refer to their location in the picture. In this case the
rectangles are numbered starting from the bottom left. Each rectangle consists of many pixels (eg,
100 - 500 pixels). Rectangle (1,3), where x is 1 and y is 3, is mostly underexposed because it
includes a portion of the tree, and rectangle (4,4) is mostly overexposed because it includes a portion
of the sun. However, rectangle (3,4) is effectively half underexposed and half overexposed because
it includes both a portion of the tree and a portion of the sun; thus the algorithm would not know
whether to substitute a more exposed or less exposed picture when the viewer looks at this
rectangle. But if smaller rectangles are used, then this problem is less likely to occur, since a
photograph interesting to the human eye contains objects that take up more pixels than a rectangle
of a certain predetermined size, for example, more than 10 pixels by 10 pixels (unless the photograph
is of a checkerboard of black and white squares that are exactly the same size as the rectangles, for
which the probability is vanishingly small). For example, in the above situation, the computer can

increase the resolution of the algorithm by breaking down the rectangle (3,4) into smaller rectangles

13
Attorney Docket No. 231.001US01



(35) JP 2017-208073 A 2017.11.24

until each rectangle is primarily overexposed or underexposed. Since the overhead of analyzing
smaller rectangles with fewer pixels is trivial for many of today’s computer integrated circuits (ICs)
such as a microprocessor or microcontroller, there is no reason not to use smaller rectangles except
that they could be smaller than the resolution of a gaze tracker or mouse or any other way the
viewer might indicate where she is looking. This resolution is defined by the maximum resolution of
the hardware used and the distance of the viewer from the display. Accordingly, the photographer
can either specify in advance the hardware resolution and the distance, or default values will be used.
[0072] Other picture parameters can be varied and associated with any x-y area that a viewer
will later view. Furthermore, if identities of particular potential viewers can be specified in advance
and identified at display time, the system can accept as input which individual viewer is looking at the
x-y coordinates and vary its response based on the identify of the viewer.

[0073] Steps taken by the image composer.

[0074] As shown in Figure 5, using a simple user interface on a computer display 12, the
photographer or other image composer 11 can quickly delineate and specify which portions of an
image in the database should trigger which action (if any) when the viewer views them, or in what
order, as follows:

[0075] The composer 11 is presented with a list of areas of the image likely to have an action
associated with them when viewed (also referred to hereafter as “at display time™); for example, the
list may include underexposed areas, overexposed areas, areas of high spatial resolution, or areas of
low spatial resolution. The composer then specifies the action for each listed area. The action can
be specified to be, but is not limited to, some of the following: replace the entire image or just that
part of the image with another image that has a different exposure value that is, for example, neither
underexposed nor overexposed; or that has a different variation of spatial frequencies that is, for
example, the maximum detail for the resolution of the original camera, or is “in focus”; replace with
image number Xx; replace with image number y if this is the nth replacement; replace with image z if
area b was just looked at, etc. Different actions can be associated with each image in the database,
or a set of actions associated with a primary image (see below). Actions can even be expanded to
selecting images or videos available in real time, when the viewer is looking at the image, pulled from

the internet or other systems.
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[0076] A single photograph can be designated as the primary image that will be the image
viewed and that will have all directions for when viewing an x-y rectangle within it; or any of the
photographs can have these directions for when that photograph is viewed. Note that, in this
example, if the composer does not specify an action, the default is “best automatic”, as described
below.

[0077] When the composer is finished composing all the actions that the viewer might take
and all the substitutions of all or part of an image that would result, all this information is saved as
one “show” or “Eyetinerary™”. This show could all be stored online in the cloud, or in any other
suitable electronic storage device or location.

[0078] When a viewer 13 views an image, as shown in Figure 6, a display 14 displays a
photograph from the database 5 stored in and read by a computer 17. A gaze-tracker hardware
device 16 consisting, for example, of one or more cameras mounted on the display 14, gives the x-y
coordinates of where in the photograph the viewer’s eyes are looking. The system uses these
coordinates to look up the composer’s specified action in the database 5, and the system performs
the action by referring to either the primary or current photograph's entry for that x-y rectangle.
[0079] If the action is the default “"best automatic”, the system will, for example, replace the
picture the viewer is looking at with the best exposed picture for the x-y rectangle the viewer is
currently viewing. “Best exposed” here, as before, is what a set of photographers would agree shows
the most detail and is least “blown out” in lightness or black of which standard definitions are
available. This replacement can be a quick dissolve, the nature and time of which can be specified in
advance to be used when the viewer is looking, or a default value will be used.

[0080] It is important to note that the database referred to above might be stored online in
the cloud as a page of html that consists of an initial image and a set of links or javascript calls that
are associated with portions of that image. The gaze tracker would tell the browser where the
viewer’s eyes were looking, as if their eyes were a mouse, and the browser would automatically
perform an action by either displaying a new image that is the target of a link, or by calling a
javascript function to, for example, change some aspect of the image. In this way, the composer
might need only to send a link to a viewer that points to the html page and a set of images, all within

a directory on a server.
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[0081] Instead of the composer specifying in advance using a user interface with a display and
a pointer, instead he or she could use a display with gaze tracking hardware and specify, while
looking at a particular x-y area, which other photograph (or portion thereof) to use by commands to
the system through voice, or mouse, or any other method. These other correlations to the other
photographs (or portions thereof) would be stored in the database. For example, if the photographer
is looking at rectangle (1,3) in Figure 4, she could say, in effect, to a voice-recognition system, “when
the viewer is looking at the area I am looking at now, replace the picture shown with the picture with
the filename “tree-exposed.jpg”.

[0082] Additional Uses

[0083] An embodiment can be used for more than expressing an artistic intent. For example,
a vision therapist might want to increase a patient’s ability to coordinate her two eyes by drawing her
attention back and forth on a screen. A pilot could be trained with a flight-simulator system with a
display to quickly locate threatening air traffic by making such threatening aircraft appear wherever
she was not looking, based on a preexisting set of images or sprites. If the viewer allows her eyes to
drift apart (looking further away, towards the horizon), an embodiment could substitute a picture
taken with the focus further away. Thus a viewer could train herself to focus in and out and “travel”
in and out, a form of 3D.

[0084] Gaze-tracking image tools. An embodiment can be used for a gaze-tracking-based user

interface (UI) for image tools. For example, the viewer tilting her head to the right could inform the
system to rotate the image slowly to the right until she tilted her head back to the center. Brightness
and focus could be controlled by fixating on a portion of the image. Every time the viewer blinks her
left eye, the brightness could increase until it reaches a maximum and then starts down again. Focus
could be increased by blinking the right eye. The process could be stopped at the desired selection
by closing both eyes for one second. Similar methods could be used for cropping.

[0085] Additional detail. In an embodiment, if the viewer’s eye concentrated on a portion of
the image, that portion of the image could expand or magnify with further detail. After the image
with the maximum detail or magnification is substituted, and the viewer’s eyes remain fixed on that
area, a link associated with that portion of the image, predetermined by the photographer, could
result in other images or a video being downloaded and substituted for that portion of the image. If
the photographer did not put in a specific link, the initial image looked at in that section could be
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transmitted to a cloud-based analyzer that could determine what the image is and supply further
information, or at a minimum download and display other images of similar content captured by other
photographers. For example, if the viewer was looking at a scene of Washington DC, and let her
gaze remain over the Washington Monument, the Monument might expand in size and detail to take
up one half of the entire display by means of a succession of substituted images for that section of
the image. If the viewer continues to stare at the Monument, a video downloaded from the internet
might play on that section of the screen describing the Monument’s history and construction (which
might either have been specified by the photographer in advance or automatically selected by a
cloud-based image recognizer).

[0086] “Flashlighting.” The photographer could specify that whatever portion of the image at
which the viewer looks could be immediately modified to a higher brightness. The composer would
merely have to specify “flashlight” for an x-y area. Thus it would appear that a flashlight, in effect

aimed by the viewer’s eyes, was playing upon the scene. Human interface testing. There are

existing systems that record where a person tends to look in an image, with applications to
advertising. In an embodiment, one could imagine a log being output based on how often a viewer
returns to a particularly illuminated or focused portion of the image. Also, if the image composer
specified a “path” of image substitutions, /.e., looking at a subportion of image A results in a
substitution of image B, and looking at a portion of image B goes back to A, and the viewer repeated
this path A-B-A, a log would save the information of the path and that it was repeated. Such
information would be useful to the composer in further developing the viewer’s interaction with the
image(s).

[0087] Networking and games with other viewers. More than one gaze-tracking device can be

used for games with other viewers in the same location; and the system can be connected to the
internet or local network for various social purposes. For example, if more than one viewer in
different locations is looking at the same Eyetinerary™, the portions looked at by a majority of
viewers could be the ones magnified, or the opposite: if most people have not seen something, the
Eyetinerary™ might be modified to force all the viewers to go to that image. Other types of social
interaction can be implemented, such as games where two or more gaze-tracking systems award

points based on the first person to look in the right place, or setting off weapons in the right place,
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etc. Finally, portions of the image can be shared with others on the internet by looking at the
portions.

[0088] Feedback to the composer. An embodiment concerns a pre-determined intention of
the composer to respond to where a viewer looks at display time. However, a viewer could use the
system to send useful feedback to the composer in real time over a network. For example, if there’s
a portion of the image, say a particular person in a picture of multiple people, that the viewer would
like the composer to make a substitution for, he could blink three times while looking at the person,
and then drawing a circle around it with his eyes. The viewer might then say, over a network
connection, “when I look at this person, I would like you to substitute another image.” This location
of the face would be passed to the composer along with the voice file. Thus the composer could
develop a better or different Eyetinerary™ with viewer input.

[0089] From the foregoing it will be appreciated that, although specific embodiments have
been described herein for purposes of illustration, various modifications may be made without
deviating from the spirit and scope of the disclosure. Furthermore, where an alternative is disclosed
for a particular embodiment, this alternative may also apply to other embodiments even if not
specifically stated. In addition, any described component or operation may be
implemented/performed in hardware, software, firmware, or a combination of any two or more of
hardware, software, and firmware. Furthermore, one or more components of a described apparatus
or system may have been omitted from the description for clarity or another reason. Moreover, one
or more components of a described apparatus or system that have been included in the description

may be omitted from the apparatus or system.
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What is claimed:

1. A method for modifying one or more original images displayed on one or more display screens
according to an algorithm that operates as a function of data collected via one or more cameras

capturing an image of one or more viewers’ faces before the one or more display screens.

2. The method of claim 1 where the data collected is one or more of: where location of gaze of eyes
of one or more viewers is directed within the original image, or face appearance change of one or

more viewers, or identity of one or more viewers.

3. The method of claim 1 where the data collected is one or more of: ambient light, or distance of a

viewer from a display screen, or number of viewers.

4. The method of claim 1 where the modification is to change brightness of a part or all of the

original image.

5. The method of claim 4 where the modification includes replacement of the original image with a
substitute image where the contents of the substitute image are the same as the original image but

with some or all pixels modified.

6. The method of claim 1 where the modification is to change focus of all or a part of the original

image.

7. The method of claim 6 where the modification is replacement of the original image with a
substitute image where the contents of the substitute image are the same as the original image but

with some or all pixels modified.

8. The method of claim 6 where the modification is to change the focus to objects that appear to be

close in part or all of the image.

9. The method of claim 6 where the modification is to change the focus to objects that appear to be
far away in part or all of the image.

10. The method of claim 6 where the modification is to change the apparent depth of field of part or

all of the image.
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11. The method of claim 6 where, when a viewer is gazing at the one or more images, processing of
data gathered from the one or more cameras determines whether the viewer is causing their eyes to
diverge as if looking at a distant object and, if so, the modification is to change focus of parts of the
image such that objects that appear close in the image are defocused and objects that appear far
away are brought into sharper focus.

12. The method of claim 6 where, when a viewer is gazing at the one or more images, the
modification is to defocus parts of the image around a focused area and move the focused area

across the image to draw a viewer's gaze across the image.

13. The method of claim 1 where the modification is to zoom in or out with the zooming centered on

a part of the original image.

14. The method of claim 13 where the modification includes replacement of the original image with a
substitute image.

15. The method of claim 13 where the modification is to zoom in or out in synchrony with changes in

measured distance from a display screen to a viewer.

16. The method of claim 13 where the modification is to zoom in with the zooming centered on a

location in the original image where a viewer’s gaze is fixed.

17. The method of claim 1 where the modification is to change color balance or color saturation or

color depth or contrast of part or all of the image.

18. The method of claim 17 where the modification is replacement of the original image with a
substitute image where the contents of the substitute image are the same as the original image but

with some or all pixels modified.

19. The method of claim 1 where the modification is to cause or change playing of sounds that

accompany the original image.

20. The method of claim 1 where the modification is to cause movement or cessation of movement

of a sprite within the original image.

21. The method of claim 1 where the modification is to select a branch of a multi-branch video.
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22. The method of claim 1 where the one or more original images are still.

23. The method of claim 1 where the one or more original images are video.

24. The method of claim 1 where the one or more original images are still with moving sprites.
25. The method of claim 1 where the one or more original images are two dimensional.

26. The method of claim 1 where the one or more original images are three dimensional.

27. The method of claim 1 where the algorithm is custom determined by an artist who selected the

one or more images.

28. The method of claim 1 where the algorithm is pre-determined by a company that supplied
software for selection and use by an artist or content creator who selected the one or more original

images.

29. The method of claim 1 where the algorithm is pre-determined by a company that supplied

software and the algorithm works with any image or set of images.

30. The method of claim 1 where the algorithm allows an artist or content creator to specify a speed

at which a gradual change modification will be performed.

31. A method for modifying an original one or more images displayed on one or more display
screens according to an algorithm that operates as a function of data collected from touch by the
viewer touching a portion of the screen within the image, where the modification is replacement of
the original image with one or more substitute images where the contents of the substitute images

are the same as the original image but with some or all pixels modified.

32. The method of claim 31 where the data collected from touch comprises one or more of: touch by

one or multiple fingers, force of touch, duration of touch, and movement of touch.

33. The method of claim 31 where the modification is to change focus of all or a part of the original

image.

34. The method of claim 33 where the modification comprises one or more of:

to change the focus to objects that appear to be close in part or all of the image, or
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to change the focus to objects that appear to be far away in part or all of the image, or
to change the apparent depth of field of part or all of the image.

35. The method of claim 31 where the modification comprises one or more of:

to change brightness of a part or all of the original image, or

to zoom in or out from a part of the original image, or

to change color balance or color saturation or color depth or contrast of part or all of the original
image, or

to cause movement or cessation of movement of a sprite within the original image, or

to select a branch of a multi-branch video.

36. The method of claim 31 where the one or more original images are:
still, or

video, or

still with moving sprites, or

two dimensional, or

three dimensional.

37. The method of claim 31 where the algorithm comprises one or more of:

custom determined by an artist who selected the one or more images, or

pre-determined by a company that supplied software for selection and use by an artist or content
creator who selected the one or more original images, or

pre-determined by a company that supplied software and the algorithm works with any image or set
of images, or

allows an artist or content creator to specify a speed at which a gradual change modification will be

performed.

38. A method for modifying an original one or more images displayed on one or more display
screens according to an algorithm that operates as a function of data collected from voice sounds,
where the modification is replacement of the original image with one or more substitute images
where the contents of the substitute images are the same as the original image but with some or all
pixels modified.
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39. The method of claim 38 where the modification comprises one or more of:

to change brightness of a part or all of the original image;

to change focus of a part or all of the original image;

to zoom in or out from a part or all of the original image;

to change color balance or color saturation or color depth or contrast of part or all of the original
image;

to change sharpness of part or all of the original image;

to cause movement or cessation of movement of a sprite within the original image;

to select a branch of a multi-branch video.

40. The method of claim 38 where, from the data collected from voice sounds, a likely identity of a
person speaking is determined and the modification is determined at least in part by the likely
identity.

41. A method for modifying an original image displayed on a hand-held display screen according to
an algorithm that operates as a function of data collected from one or more accelerometers
embedded in a housing of the display screen where the modification is to change field of view of the
original image by enlarging or contracting each of one or more of the left boundary, the right
boundary, the top boundary or the bottom boundary.

42. The method of claim 41 where the data collected from the one or more accelerometers is a
tilting of a first edge of the display away from a viewer relative to an opposite edge which causes

more of the image near the first edge to come into view.

43. The method of claim 41 where the modification is to zoom in or out with the zooming centered

on a part of the original image.

44. A method in a system with a server computer and a client computer to receive instructions from
an author and, based on those instructions, generate a data set for showing images that change

based on actions of a viewer, comprising:

(a) receiving at the server computer from a client computer specification of a plurality of images in a

sequence,
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(b) receiving at the server computer from the client computer specification of data to be collected
that should trigger a transition from an original image in the sequence of images to a second image

in the sequence of images;

(c) receiving at the server computer from the client computer a specification of speed of transition
from the original image in the sequence of images to the second image in the sequence of images;
and

(d) assembling on the server computer a data set that can be transmitted to a viewer’s computer
where the data set can be viewed on the viewer’s computer and data input received from actions of
the viewer causes modification of the viewed image by replacing the original image in the sequence

with the second image at the specified transition speed.

45. The method of claim 44 where the data input comprises one or more of:
location of gaze of eyes of one or more viewers within the original image, or
face appearance change of one or more viewers, or

ambient light, or

distance of a viewer from a display screen, or

number of viewers, or

voice input, or

touch input.

46. The method of claim 44 where the modification comprises one or more of:

to change brightness of a part or all of the original image;

to change focus of a part of the original image;

to zoom in or out from a part of the original image;

to change the color balance or color saturation or color depth or contrast of part or all of the original
image;

to cause movement or cessation of movement of a sprite within the original image;

to select a branch of a multi-branch video.

47. The method of claim 44 where the original image is:
still, or

video, or
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still with moving sprites, or
two dimensional, or

three dimensional.

48. The method of claim 44 where the client computer and the server computer are contained within

a single computer housing and activated by a single user.

25

Attorney Docket No. 231.001US01



a7) JP 2017-208073 A 2017.11.24

ABSTRACT

An embodiment combines the concepts of image enhancement and gaze tracking to enhance the
experience of viewing images by tracking where the viewer is looking. The result is to make the
viewing experience more like viewing the original scene, or to enhance the viewing experience in new
ways beyond the original experience, either automatically, or by interacting with a photographer’s
previously specified intentions for what should happen when the viewer looks at a particular portion

of an image or images taken by that photographer.

Representative Drawing
Fig.1

26

Attorney Docket No. 231.001US01



(48) JP 2017-208073 A 2017.11.24

FIG. 1 FIG. 2

Image = first

1
\ . ¥
' O Start at pixel (x,y} = (0,0)
For rectangle of n pixels by m pixels,
AR 205 meastire average exposure

If any exposure <L or >H

Record x, y and
average exposure in
data base

No Scanned
entire

picture?

Increment x, y by n, m

DATABASE

Scanned
ol
pictures?

Obtain next picture
o O

b -]

5
FIG. 3 5\ FIG. 4 \ DATABASE

DATABASE

Image 1
-Image = first =1
, AL
"j Dark
————————={ Startalpixel x=0, y=0 of image |
X=
{ e
For rectangle of n pixels by m pixels, Light
measure average focus =5
by doing spatial FFT Imaga 2 y=3
mage Dark
Record x, y and x=1
If frequency average <L or>H postition of block in | QO y=3
database along with i OK
frequency average
No Scanned

entire

Increment x, y by n, m
picture?

Scanned
ol
pictures?

Obtain next picture

When viewer is looking at IMAGE 1
x=1&y=3,
substitue IMAGE 2

|

P




(49) JP 2017-208073 A 2017.11.24

|
S

o



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

