oooobbogogd

goboobooboooooon

Jubgdootdbotdubtgtn

oot

ogood
ooodoodoodoodn

oooo oo o

20160 30



go

gobodgbooobuoobbooboob,obbuooboobbooboboooobo.boo

goboodobooooboabo,obbooobooobobo.oobboobooobbooooo

goo,o,0,0,o0,0,000oooobobooobo,oboobobuoooobobooon,
gbgbobboobobdobdobobobobooobo.obobobob,oboboboo

gobooobobooboooboobooboo.obbooboooboobboaono,booo

gooboboooboobooboooboobobboboo,oboobooboobooo
gobodbooobuoobbooboob.obooboooooobbooboa,boo

goboobooooboobbooboobooobooobooboooo.booobo,0ob0oo

gooobooboboobooob,boobobooboobobooboboboobo

gbogboboobao.ooboob,oboobobdgobo,bobooboboobo

goobooooooboooooooooboooobobooo.ooo,boooboo,o,o,o,n,
gobobgobooboooooobobo,0oobobobgoob,bobobobobooooob

gbobooboooboooboooo.



NN

010
1.1
1.2
1.3

020
2.1
22
23
24

030
3.1
32
33

040
4.1
4.2
4.3
4.4
4.5

gsg
5.1
52

53

RN

I
UODO0O0O0O0 .0 s
OO e

goog

I I P
I PP
UODO0O0O0000 .. e
OODO0OD00O0 .. s

goboobooobobooooo

OO
ubboggbuogbbooboobobooboooboooooooono ...
I 0
331 O000O000O0 .« ..o e
332 00000000 ... e e
333 00000000 .. e e e e

gobodobooobooboobooonoo

I I
U0O0000000000 .. s
I I
gboboobogobboobooboooboooboooono oo
I P

goobooood

UODO0O0O0O0O0 .0 s
UO0DO0O0O0000 ..
521 0O0O0D0O0OD0OO0O0O .. s
522 0O0ViewO UIOOOOO ... 0000
OODOO0 ..o
531 0000000 ..o

A B~ W W W NN = -

O 0N N



54
55
5.6

oe6nd

HSvOoOooooooboooo
goboobooobooboonoobo

532 0OO00OO0ODOODODOOD

g

oo

googd

533 00000000 ... s
OODO0OD0 ..
UODO0O0O0O ..o e
UODOO0O0 ... e

ii

32

33

34



[]

[]

3.1
3.2
33
34
35
3.6
3.7

4.1
42
43
4.4

5.1
52
53
54
55
5.6
5.7
5.8

[]

UODO0O0O0O0O .. s
UODO0ODO0O0O .

gbbgoobodgbood

UODO0O0O00O0 .0 s
OODO0OD0O0 .« . s s s
UOD0OO0O0O0O .. e
OODO0O0O0O .. e

uboboobooooboobon
goboobooboooo
ubbodgbo,ugobobodgooo
UODO0O00000 ...

I
View OO ..o e
UO0O0000000 ... e

ugboboobodgbood

goboobooooboobon
UOO0O0 .. e
UO0DO0O0O0000 .. e
UODO0O0O0O .o

iii

O 0 3 O



[]

[]

4.1
4.2

5.1
5.2

iPhone OO OOOOOOOOOO .« ..o oo 18
OODOO .. 19
OODO0OD0O0O . 30
URLOOODOOO ..o e 31

v



010 OO0

11 00O0O0Oo0OoOobOoOo0ooooooooan

gbobooooboobobooooo,obooboobobobooboboboobobon.
gbooabo,bgboobudg,bgoboobooboo,boobooboboooboobo
gobooobobooboob.obboobooo,bbo0obooooboobbooooo
goboooobo,ogoboogobogbooooobooooboo.oboobooooboon
gbobobobooboobooboo,obooboobobooboobobobooobooboo
gobooobobooboobobooboooo.obb,bo0obooobooobobooooo
goooooboobooboo,0gboobooo,oboboooobo,boooobob
gboogboodoboboobobooboboboobo.ob,boboobooobobo,obo
gbooobobooboboobobooboboobobooooboooob.bobooobo
gboboooooog,cooooogooboboboboooooooobobobob
gobo,b000bbooboobboobboobuoobboobooo.obboobooo
gooogobo,bbo0bboobboobbooobboobboobb,booboboo
gooooobobgoulocoboobooboobooboob vuicoobooooobo.ob
g,gbobogouvurgoboobog,bbgboobobobooboboobooboboobo
g,0b00boooboboobooboob viooboboobobobo.goboooobo
gobobob,goboboboboboboboobg.

Uoooboobogbogd,bhoned Siri2]0 000000000 0ODO0OOO0OOOO0OO
gooo.0bogogo,gobooooboboboboobooboboobobooobo,obo
googbooobogoboooboboobooooboobobooobobobooboooboob.ob
g, gbobobgoboooboobobbobooobooo,oobobobobobo,boobo
goob,0bobobobboob Blbooooooobuo.bgobob,oboboboob
googoo,0ooogbooobooboo,boboobooboooboobooboobobo.ooboob
gbooobooooboobo,boboobobboboobobbooboooboboobooobo
goo.googogoooobo,oboboobobo,oboobobooboboobo
googbooogoboooboooboo.oogboob,0obobobooboooboob,00bob
gobooobooooboobooooooon.



1.2 00000000

gboobobgo,oboobobgobooobo,bobobooboooooboboboboobgn
goboooboboobooboboobobooobo.bbooboooo,bo0bbooobooo
goboooo,gbobooobogoobooob,bboobboobboobboobooboon
gbobobobobobob.

uboboooobooooboo,goboboobboobo,oboooobooooboooooo
go.gooobooo,obooobbooobooboooboo,o,0,0,0,0,00000
googboobooboooboooboobooboboooboooboboo.ocobooboob
gobobooooo,ooboboooboboooboboooboobobooooboobooaoon,
gbooooboobobo,0o0oboboboboooboboboboooboboboonoo.
go,gbbgdgbbodbbuoobbooab,gbboobooobuobboobboo
gooog.

1.3 OO

gbobooboobooooboon.

2000,00000000DOO0DL.0DbO0ObOOOOOOODOODODODbOOODODOO,O
ooooooooobo.3b0b,b0bobooooboboooobobobooooob
gooo,oboooooooboboobooogboob.40bb0, bbb obOoD
gbooooooboboobooooboobo.sbob,boboboooboboboooob
gooooboboooooo.



020 0000

21 JU0dddoooooooooboobo

obooobooobbo0obbuoobobOoO LYONSD 410, b000booobo
gbo,gbobobuoboobobuoboobooboobobobuooobooboboonoo.
goboooboboobooboboobooboooboobboobooo.obboo,0oboo
gboooooobooboboooobgobo.boboooooog.pcoboooooobOob
gobodobooob,boobooobboobuoobbooboobbooboobn.

gooboboobobobooobobbobobooboooobooo,LuIsjcoonoooog.
goo,0oogbobooooobobooooboobooboooboobooooobob.obo,bo
gobooobboobooobboo,obbooobuoobboobobo,ooboboo
gboobooobooboobobo,oboobooobooboobooobooboo.obo,0bo
gbobobobobooboooboooobooboooooooooboooooo.

gboogoboooboboobobo,bobobooooobo,ocoozjopcooogn
goooboobobooboboboobooob,0oobobooboobobooboobo
gboboboboboboboobooboooooo.oboboboobooobo,0o0bobob
gbogboboboabooobobobooboob,ogbooobobboobooboobo
goooboooob,0o0bobobobonooooobo,obooboboooob.bo
g,0ooooboobobgoboobooooobob,oboboobobobobobooooob
goboooboboobooboobooboo.oo,oobbooboooobooboboobooo
g, 0b0boooboooboobooooog.

22 JU0dddooooooooooboobo

gboooooooboboboboooooooobobobobobooooooog.
gbobooboooboobooboobuooboboobobooboo,boobobooobo
ooobobobob.obobuobuobuob0obuobd,poppingal [1JOO0O0O, 0000
gbobobobobobobobobooboboooboooooooo.oooooo,boon
goboogoobooboodoboboooboo,oobbodobooobboobboo,obboo
goboooogobooooog.

Yang 00 O GestureSearch[18] 0 000000, 000000000000000000000
gbooboooboobooboboobuoobooboboobooboboboon,bo



gbooobo,boboooboobobodoboobobooboboboboobooboobo
goboooo,booboobboobbooboobboobooobooboboo.oo
googboobobobooooboobooobobooobooobooboobobA0C0ODOD
gobodbo,Ab000boooooooooooog.
goD[2o]jo,b00b0ooobooboobob,0opobooboobbooboooboon
gbogboboobobobooboo.bog,booooboobooboboobobo,do
gbooobooobooboobooboobooboboobo,bobooboboobooobo
gooogoo.
gbogbg,ggboouboboobobobogoboobdobo,bobooboobooboan
gboboobooboa,obooboooboobobooobooobo,booboobooaoboo.

23 OJUooooooad

goboboooobobooo,0obobooboobobobooo.ooobbob,booo
gooobooogobooboob,ooogobobooooboboooboboooobob
go.

gobodboooboooboobooboooo.eMMbOOoOonooooobooooboooo
gbooooooobobooobono,bobobooboobobobDbogte]17,0bob
gbooobo.gooooobobooo,boobobooboboobob,bobooobo
gobooo.goo,boooobo,bogbbooboboooboobob,bo0bbooboo
goobooo.

ooopejg,00bobooboooooo,0boobooboooboooobooooooon
g.0o0oooboobogo,booobbboooobboboooobbooo,0ooobobooo
goooo.

gboobooooooooooooo,obo guoboboboboboboobooooon
goboooboboobooobooobbooboob.obooobo,0obbooboo
gbogbobuoobdoboboobooboboboobobo.boobobuooboboobo
gboooboooboobbobooboobobooboooobo,oobooboobobooboobo
goobooo.

24 O0O0O0OO4Oog

googboooobobooo,obooboboo,0cobobobooboboo,0oboon
gboobooobooboob.bobobobobobobobobob,0boboboboboon
goboooooobboooob,obbbooobboooobobooooboooooboobo.
go,00o0obobobgobobooooo,bgbooboooboboboboobooooob
goooooboo.



ubobooooboooooboo,booboboobboobobooooboo,oooboooooo
goboooboo.obbooboboooboobbooboo,opboobbooboo
gobobob.gob,oboobogogoogoooogooooobooooooooobooobD.oo,n
goboooo,gboboobobooboboobbooboobooboo,boobobooooobooo
goboobooob,booboobboobooboboob,boobboob.



030 00doouoobooodgdd

31 OO0

googoooboobo3abooo.oboob,boobooboobuoobogob,o
gbogbobogb.oobg,gbobooboboobobooboboobobo,o
gboooboboobobooboooboboobob.boboobobooboboobo
googboooboobogoogobooogoboobooboo.ocobooobooboobob
go,0oobbobo,boobbooobooboobooboobbooboobooboo,
goboobooobooboooooooboog.

0V MNASEBRO S vk,

¥

N

A I U E O
& & & & O
OERROZH

U31:0000000



32 Jdddooooooobobobbbbdoooooooooboboo
HEN

gbodboooboboab,bobooboboobuooboobobobobobobo
gooogoboobobobo.oobobooboobobobobob,0boboboboobobo
gobobobobobob.bobobobobob,oboooooooooobooobob
gboogbooobooboo,boobobooobobooobob,boboobobooobog.o
goboooobuoooboooboog,oobboobobo,boo0obooooooboboo
googbooooobo.bo,oboboogoboooobobooboobooooboo,bob
gobodobbooboobboobboooboobbooboo.oboobob,bo0oboo
gbobooobooboboboboobobobooboobooobooobo,bobooboobo
gbobobooboooboobooooooooo.

ubobog,gobooobobooboboobboob,0obuoooboooboooooo
gooob.ogooo,bobobobogoooooo,ub,0,0,0,0 @iueo0)d,oogn
gooobobbdo xbboboobobooo,oboboooobooboo.oo0obob
gogboooboooobbooobbooo,ooobobuoooboboooobobooooboobo,
gooogbobooboboobobo.goo,opoobobooboboobobo,o
gboboooooooooboobobobobobooooooooobobobobooo,
gobod.gobooobboobboooboo,obbooboooboobbooboo
goboobooboooooboboobbboooobobooooobooooobo,bboo,bboo
gobobooooboobooboboobooboboooobobooobob,oo0boobob
gooobooobooobooboooobobo @s32.00,0000o0ob0boooobooob
goo,0bo0bobooboo,ogbboobboobooboobobuoobobooooboo
gobobobobo.oboobo,bobobooboooobooooooooooobobob
g, gbooooboooboboooo,boobooobboobooboo.

) [xU AU Al

MAIL

@ = [J594%] a< ok

A— LT TY 53 DS E)

032000000000



33 lddddooooogooooobbooo

gbooobooboiPhoneSSOODOOOOODOO,0D00000000,000000000
gobooobobooboobbooboooo.obbooboboo,o0oboobbooobooo
googboboo,bogbobooboooobooboboboooob.bobo,o
gboogobooogooooobob,oooobobo,0boobobobobobooboob
goboooboboo.obo,boobboooboobboobooooboobobooobooo
gboobooboboboobooboobobob,bobboboobobooboobo
goo.0oo0,0boobogbooboboogbobooobooobooboooboobo,oboob
gboboobooooboog.

O%8HL
avUREAR
EE N EE
Byd ByF
ATV EE R av R AN E@ AR EEE

SR HETS—

T ) r—arDitdh

avwk
$|5E B Th

033:00000000000

gbooobooooooboboooo33pgo.goooo,0goooboboogon
gopbooob.bogboboo,gboooboobobooboooboobbooboo
goboodgbb.ooobbuooboboooboobboobooob,bugobbooboo
goboooboboobooboboobooboooboobboo.oobooobbo,o0ooo
go,0boboobobooboboboooboboo,booboboobob.b0oobo
gobodgbbog,gbuoobobuoobboobuooboboobo.boobbogboo
goboooobooooboooboooo,obboobo,0booobuooboobooooooo
gopboooog.



331 0JO0O0O0OOoooo

gogbbobooooboboboooobobooooboobooobobobo.obbobooooboo
34000.

sseee T 9:41 @ 100% )

AZzRAURN5 5 v T TALRK

HBEORS BEDORT

e AVEN AV Y ROERR

03400000000

gbooooboboobobooboboobobo.oboo,boobo,0boo0booon
googobooogoobooo,obooobooboooboobooboobooboo.oobooob,ob
gobooobobooboobobooboobooobooobobo.boooobooobo,bbooobooo
gbobobo,bobobobobobobobobobg.

googo,b00boobooobo,oobobobooobobooboobooobooboooboo.oobn
gbobooboooboboobooobooboobooooboooo.



332 JOO0OOoooo

goooooooboboooos3sobo.ooboooooob,obobobo,boon
gboooo,0gbooobobobooboobobonoboboobooobooboooboobo
I I I Ay N Y R B
gbogboboobobooboboboboboboooo.obobooboboobo
gooobooboboo,boobooboobooboboobooboobooboobo
gobobobobob.bobobobobobob,obooboooooooooboobobob
gbobooboobobog,goobooboooobgad.

eee00 SoftBank 7 20:05 @ 100% [ #

AHNFRY v FTAVY REE

BEORE A

IXH UAU

035 000ogogon

10



333 0JOO0ooooo

uboboboboboboooooo,bobooboboboboboboboaoo,odaon
goboobooooboobobooboobo.boobboobooo,obooboboooboo
ooboooobboooobogooooobooob.b3ebboobobo0ooDbbOObODOO
gbogbouoobobbobooboobo,oboboboobobooboobobbobo
gopoodo,booboboobooobobooooon.

Cancel

O36:000000n

Oo3700000000,00000D00000O0DOOOO0,00DOO000bOOODOO
gboboboboboobooobob.boboboboboboobooboobooo,bobob
gobooooooooooboboobgooboooo,obgooooo,boboooooooon
gooobooo.ooooboooboob.oboobooboobooboo,bobooboob
gboboboboobo.

11



PP R AOT =)

teukuba.ac jp c

AHRIh —

avUR
TUAUA]

IZ—TF. YuFLTAMD..

RfFDET X

awzxF UAUE

ARKE

:7>F.
(ER-AETII:TRaN

037:.000000

12



040 000000 0ooooooooogn

41 UU0U00O0U0oOoOoOoooobobon

gooo,0oobooobbooobboobbo,ogoobooobboobboooobo
gbogboooboobooboboboob,bobuoobobobooboobobooboobo
goboobooooboooooo.
ooooooooooobooooooooo,obooooooooD en4)oooooon
goo.gogo,0ooboboboobooo,bo,0,0,0,0 (aLuweo0)d, 0000000
bbb xoooobobobooo,obooboboooooo(@4n.oobob
ooo,0b0o0gbbooobooboul Guxydood ALUEOXYDODDODUODOOODOO
gbobobobobobobb.oob,0booboobooboooxboobooboboo
gbooboAbDDOO0OOxADODOODOOOOOOO0OOOobOOoO0.00b0ob0o0o0booobo
o, 0000ioboobooAbdboobiAl0boooboooobo.ooooooo0ooDoo
g,0obosoobci1oci1googoooboboboboooboobobooo,ooboboboobob
gobgoooboooboboboobo.oob,booboobooboboobooboboobon,
goboobogooooooob,ob0oooobobobgoobooobooo,bobobooooob
gobooboboobooboboobooobo.bboobobooo,obuoobbooboo
gobooboooobooobooo.
goooogog,bobobooooobooobobobooboo.ooo,0obooboon
oboooboaoobooboooobooboboobooooAAID0O0DDOoOooOooO.
go,jgobboggobboooboobbooob,ooobooobobboooobogoon
g,0o0o0ooboboobAIloboo.obooooobobobooo,bobobooooob
goboooobooo,oobobooboboobboobobooboboobbooobooo,oo
goboobooooboon.
gboobgo,0oobooboboobo,obobobooboooooboboboboobogon
gooooboobo.ooobboobbooobooobbo,boobooooboobobooobooo
gooobobooboobo.0obob 420000000000 0000000000O
gboobogobooooooboobob,oooo0bobobgoboobooooboo,boboooob
O,0xUjAUjAD 0000000000000, 000000000 b0o,0uAUuAdO0ODO
gogbobobob.oooooboooobobobobobobob,0bobobobo
gbobodboobbooboobboobooan.

13



& (A 2 z s A

a

i u e 0 X

041:0000000000000

xU 1A U 1A

042:. 0000000000000

14



42 U00ddooooooon

googbooogbobooooooo,oobobooobooboooobobobooboon
gooooo.

goooboooo,boooboobooooo ns,ocobooooboooDoo rn3,Loo
goooboo nojel17iooobobobgoooogn.

ubobodobobooboboo,ooboboooboboooboboobbooboo,booooo
goboobobooboobobooobbooboobob.booo,0bo0bbooboo
gobopCcOO00DO0OO0ODOOODOOOOOOOODOOODOOD.OOO, 00000000
gbooobooobooboobooo,obboboobobbobooboboobooobo
gobooboobo,0booboobooobon.

oo, 0bogobooobboobbuoobboobbo,uoboboooboooboo
gobooobobooboob.obbooo,boobbooboooobooobbooooo
goobodoobo.obo,booboooboobboo,oboobboobob,booboo
gobodgbbooboob.obobo,boobuoobboobbooobuoobbooboo
gobooobobooo.obbooboooobooob,bbooboooobooobobooobooo
gooooHSsvoooboooobooooooobooobooo 7ooboooobo.
gog[[le] HSVOODOOOOOOOLOODODOODOHD SOOOOOoOOooooooooon
goobobobob.ooo,oobooooooHSVOoOooooooooooo,boo
goobogooo.

ugbobogobooobogo,ggbbuoobbuobboo,obbooobooooboo
OO0O0O0O.LYONSU d4jbooouoboo,cobooooboo,0430ogboooogon
googbobooboooobo.obobo,0b,00bobbooboobobOoobo
gobodboobbuodgbooobooboooboobobooobuoobo.

15



—

L) >) A >

.7 H
o m =B
A O

I U E

1= X X I\ th rh

7%\';0 Hork /) B o K

043:0000000,0000000D000

16



43 UU0d0doooooooobooobo

goobo,0obgoobogobooooboooooooooooooooboboo.ooon
oboobo,00b0b0obob0ob0obdbbaiueoddbonoon.

gooooobooobooboboobooob,oobgoob,0ooboooobo,oboo
googboobooboooboooboob.oboooboooboobooboobooobooobob
g, ggbobooboboobooooboboobboobboo,oobuooboobooboooo
goooboboooboobobo,0obgobobooboboobon[4.oo0b,bo
gobooobooogoo,obooogoobobooooboboooo,boboo,0obob
goboobooobobooobooboobobooboaobon.

goobodoboboobboobooobooobooobouInbooobooboooo,o
gbogbobuoobobooboobob.booboobobooboboobobooobo
g, gobooo,gboboobooooobooobooobooo.obboobo,bbooobooo
goboobo,goboo,0boobuoobooboobboobuoobooboooboo.
gbo,bobboagboogbg,gbogoboobuooboobob,boboboobooboobo
goboooboboooboobobooboobooobooo.ooboooooo,oobobooooo
goboobooboboooboobobooboobboobo,ooboo.

44 LU00U00d00o0oOooUooooobobbbbobboboboobooogd

gboogoO,phone0000000OOO0OD0OO0O0O0O0O,32000000000000
goboobooobooooboooboboo.0boobooboboobooboo.

oob Rijo,00ooobogboooboobooobooboboobooboooobooDOobO
gobobgoob,iogooooooobob,0oooobooboboboobooobooooooob
gboo.gobo,goooooobooboooboboo,booboboboobobooobo
goboo,00boobbooobooboooboobooobon.

gboooogob41000.0000000000,b00000 320000000000
goboooboboobooobooboobooboob.obboooo,bo0obbooobooo
gooogboboobobooboboobobooboboobo.obo,obobo,o
gbobogboobbooobooobboobuoobboobuooboobbooboo.

17



000000000 0000 | booooo
oOoono ooon AAU
goooad ooooo AEXA

oo oogo AIN
oooooooo ooooooon UOUOI
oooo pooood EAITIOEI
oo oogo EEI
ooono ooon ATA
oo oo EXI
oo oogd ENA
oo ooad IEO
ogoooa ooooo OIUEO
OO0 ooo AU
oo ooad EU
oooood gooood UIU
oo oad EO
ogooood pooood TAINA
App Store gooooo AUUOA
Apple Watch goooooon AUUOI
Facebook pgoooooo EIUUU
Facetime goooood EIUAIU
Find iPhone o0oooooooo AIXOAIOX
Game Center ooooooo EUEXA
iBooks ogoooad AIUU
iCloud Drive oooooooood AIUAUOAIU
iTunes pgoooooo AIUXU
Twitter ogoooad UIA
News ooon Uu
Passbook ooooa AUUU
Podcast goooood OOAUO
Safari ooon AAI
Wallet ooooo UOEO

O 4.1:iPhone 00000000000 ODO

g

18



45 Uddoooooouooboboboobobobbog

gobobgogoooooobobooooooo,g,o,o0,0,000o0o0oooob,0on
ooooo,0o0goobobooooboobobobooo.220002400000,00D0
goooboooobo,0obgoboboboo,booboboooooboboobobg.o
gbobo42000.

(D00 | O | oo o] o] o]
1 0 52,0 23(mm) | 50,37 | 55,28 | 40,27 | 46,34 | 36,30
2 | 0450 17(mm) | 45,49 | 47,30 | 43,35 | 48,33 | 40,34
3 0 50,0 18(mm) | 51,35 | 53,26 | 42,21 | 47,31 | 39,23
4 | 0550 20mm) | 51,44 | 62,28 | 55,27 | 54,35 | 48,30

042:. 0000
U

gooboooooobo,boobob,oboobo,boooobobobooboobon.
goboboboboboobooboobooobo,boboobobobobobobobo.obob
g,0bobobooooobo,o0oboboboobooobob.boboobooboboobo
gooogoo,gbobooboboobo,0obooboboooboobbuoobobooooboon
gb.gogo,0obogoboobogobo,oo0obooboobooooobooooooogn.

ubooboooboboobobooboooboobo,oboboobooobooobooboo
goboobo.goboobgooboboobo1obooobo,o,b,0,0b00boobo
gboboo.oooooobogboboooooboooboobobooo,ooobogbobooo.
gobooooboooobooobooo,obboobobooboboobboo,oboobooo
gooo,00bobobobooboboboooboboboob0o440b0.0000DO
gboogbooooo,bgbobooooobobobg,ob0obobobobooooob
gooooooo.oboboobooboo,oooboo,o,booboboooboooboooooo
gob.0oooboobbooboo,ooboobbooboooboobbooboo
gobodgobooo.

19



NEREOELE

1673 A 1
Ve 0 /21 )
O i
Y
0 e 0
o

\

\_

044000000000




st oboooood

uoboog,oobobooboboobbooobooobooo,oobbooboboooon
gobodbobooobooboboobboooboobbo.ooob,boobbooboo
gbogbobou,gbgoboobuoobaob.boboobobooboboo,boobo
goboogo,gbobooboboobboo,opboooboobobuoobooboooobooo
gobobobobob.bo,b0obobobobooooooooooooooooboooboob
goboodoobooo.

50 00O0OoOoood

U0o0oO0oboOogon,Objective-C,0OpenCV foriOSO OO OSOOOOOOOOODO0O
iphonSs D00 DOUODOOO. 0ODOOMO ,x-code7-beta, O O iOSOUODOOMOO,8.12,0penCV
gbobobos3ooboobon.

oboboooboogoosigobo.gbooobdoiphone0 0 000OOOOOODOODO
g, ggbooboooboboobboobboobbuoooboobbooobobo,oooboo
gbogbogboboobobobuobuogboboo.oboboobobbobaobo
gbooobooobooboobo,oobobboboobobboboooboboobooobo
googoboob,oobobooboobobbooboobobooboboobOoobo
g, gobgodgbbooboobobuoobboobuoobboobooobuoobog.oo
go,gbobooooooobooo,ogbboobobooboboobobooboboonbooo
go.

52 OUOO0Oooooond

goboobooboooobooobbooobooo,bog ulview0oooooO O 5.2).
ooogboooboobboobooobobviewoogo,00oboobooovIooobogon
ooobob viewOOoooooooo.

521 0O0O0O0OO0O0ODOOO0

iPhone 000000000000 OD0O0DO0OOO0OO0OOOO AVFoundationO OO O. OO
gooobo,bobo0bo0boobdbbopenev00noonDoobOonDOO,0bOO

21



ZAVEAAS J % S L BOEE

BEREH

@ TL—LIEIREEN BT

B

@ =5

IRRHER

@ AEa<Tok

7B J

0s1:00000000

22



iR View
B2i#kView

esses T 9:41 @ 100% W

OZBACEH ST v T TANRK

REODEE BEOIR

avrk aAv Y ROER

0 5.2: View O O

23



ooobobobobobobob.db,AVFoundation OO DO O0OODOODOODOODOODO
go,0boboooboobooobboobboobboobboobboobboo,onoboo
goboobooboooboobobooboobo.oobooboobobooboboboob
goooos30gb0.opgobo0 MatOOoooooooooOo,0ob viewd Dooo
gopoog.

0s3:000000000

522 00O ViewD UIOODOODO

O0o0o0ooood,UlLabel D00 000OO0.000O0O000OO0OOODOOODODOOO,UIL-
abel 000000000 OOOO.O00O0O0O0O0000000000,00000000000
oo00,00000000000DO000O0DO00bOO00DObOOo0O0oOO0.0o0obOooooao
00O O ,UIProgressBar 0 O O O O O . CGAffineTransformMakeScale) DO O OOOOOOOO
ogoooo.

Ouldooooooog,.NSTimerD 0.010000000DO00O00O00O.00O00O00O00O0O0OO
dodoooooooooooooo,0bogdooooo.ogooooboooooo,ooo
00000000 00,0000000000000000O000O00 UlLabelOOOOODO.
000000000000 0O0,UlTapGestureRecognizer 1D OO0 O. DODOOODOOODO
goodoboboboobooooobobo,0obobooobo0obooodbd,UlPrgressBar O
odooooooolooooooooo.ooo,0bo00000ooooooooooooo
000000 oOO0,00b0000bodb0b0oo0bo0oDbOOo0ooO.0b00o0bOooooao
Jddddddoooooo UlAlertview O OO O, 00o0ooooDOO. 000000000

24



gobooooboooobobooo,oboboobboobobooboo,booboboooboobooo
gooboobooon.

53 O0oogg

gboob,0o0ooboobobobo,oboboboobooooobobobuobooboon
obobogooob.ocooboboboboobooooobobobob s4b000.000D0
obobooboboooooob,00b0obg oopenCVOUDOooooboooooo.
gboooboooogooboboooboooobooboooboboooobo,boooobob
gbobooobooobooboobo, bbb, obbobooboboob.bobooboobo
oooob,00dn aiuweo)0dooooooog.

BEENEER
(w7 o
@‘ HFIL—LA
OESEROMH
L BRI Bsa Ay
L B IL— L

OFF|RDIERE

S

0s5400000000000

25



531 0000000

ubbooboobbo,oobogboooboobobooooboaoo.

HSvOOOOoOOOOoOOOoOoOOoO

00000000000 oob0o0ooobDOdOd,pencyv0 000 HSVOOODODO. HSV
O000,opencv 0 cevtColorO) D000, 0000 InRange) DO 000D 0OOOOOOODOO
doooo.oo,0oo0o0o0oooooo,HSsvVOooooooooooooo HO SOo
dodooooooooooooooooooooo.oooooooooooo,HSsvOoOoOo
HO SOOODOOOOODOOOOOooOoOOoOooooOoooooboooo.ooooooao
doooog,HOoOsSSO 9014000000000 0000000.000oooooon
doo0odooodOo,0ooddoboddDbodoDbodoDoOOo0ooDobooooooa,d
0o000bOO0ooOO0o0bO0oOooo0.0b0dboo0oo0obOooo0obOooDoobooooobao
5.5000.

Oss:gogouooogoogn

goboobooobooooboooboo

goboboooooo,0oboboobobo,bobobooooboo.obob,0boo
oobooobbooobo,000b0,0000000.0000000 opencv U threshold(),
ooobodbodiateg0DO0DO0.gbooooooooo,boboboboogo,ooboob
OO00d. opencv O findContours) U OO DOODOOOOODOODOOOOO. 000,000

26



oooboooboo,0ooocooooooboooo,oobooboooboobobooobooobooo
O.000000,opencv U approxPolyDPO) DO DO O. OO O OO OO OO O ,boundingRect()
gooo,0obooooobobooooooo.oobbooooboooooubL,bboobDbboOoo
gooooo.ooooobooo,oboogboboooboboobooboo,coboobooob
goob,jogbogooooooboooboboobob.ooobooobobobobob
ooosendn.

gsenooobO

goo,gboobooobogo,boboooboobobooobo.boobobobooboon
gbooooo,go,bog, 0o, oobooboooboooob.oo,boao,oooo,obo,boo
gooooooob,0oboboboboobob.0ooboboobooboboobgoong s7o
gb.gbogobgoobg,0cobogogoogooogoo.oooo,0bobobobobob
gboboboboboboboobooo.bs7b0,b0b0obO0obOobOobOon.

532 0U0OOO0OOOO0OODOooOon

googboooooboboooobo,bboboboooo,bobboobobon,o
gboooogobooboo.ooboo,ob,gobobuoooboboboobobbobaoobo
gooo.bogobogboboobboo,obooboboobbooboobbooboo
gooooogobob.oooo,bobobogboobobobooboboooobobo,0obob
goboodoboboooboobobooboobooooboo.booboboobooooob,bo0obooo
gooobobooboboooobobooboboooboboobobo.oboobo

27



Os7:000000000

gobooooboooobo,boobbooobboooboboobboa,obboobobooo
gobooooooo.

533 UO0OOOoOooono

ubobooobuooobooobooobooobooooboooobboobooooo
gooooooboobobo dl.ooo,boboboobobboooobbooboDOobDoboobDOoD
gbooboboo,0bobooboboboobooooboboobobooboboobon.
gbooo,gbgoboobooboboboobooobobobo,oboboobooooboaon
goobooo.obbooob,bogboboobooo,oboobboobboobo,oo
gbobobooboooooo.

gbogooooobo,bogobooboboobooboboobooboboobonon
gog,osgopoobooboogoooobo. oo, bobobooobobgo, o
goboogogoooooboboobooooobooboboob,o,o,0,0,0, 0000000
goooa.

28



A ) Ly P Z &
- O - §
X A I

U E o)

mi#E 0.8~1.2 0.8~1.2 1.2~2.0 16~22 2.2~3 1.6~2.2
77~t’;’7f‘ 0.8~1.2 25~35 <08 2~25 12~15 25~35

gs8:o0oogoog

54 OOOgodog

gbodgo,ggbgbooobooboboobooboboobuoboboboobonoo
g, gggbobooooobobooobbboooobobooobobooooobooooboobo.
gooo,0bobooobbooooob,0oobboobbboooob.ooobbobooo
goboo,bggboboodgbboobbgo,guobboobbuoobobuobboaoobooo
goboooobooboo.obo,bo0obooooboobboobooooboobobooobooo
ooooooooooooobooo.bbooobooo0 NSTIimerD0oonoooooog,d
gobodobbooboobboob.oboobboobo,boooboobbooboo
gboo,0b0ooboboooboobobobobooobobooob.oobobooobo,obo
gooobooboobobooogobo,ooobobooobooboboobooboooobob
gbooo.obgboo,booooboboobobobooboobobo,obooobo
goboooobooooboooobooo,obboooboboobboob.oobooooo
goboobgo,bobobgobooobooooobobo,cbooboboboboooboob
gobodobbooboob.obbooboobbooboooboobob,boobooo
goboobooobooooboooo.

29



55 Uooodoon

gbobgooboooooooboboobgobooboooboobobobobobobooboon
gbooo.oodgo,ooboboobobooboboobobo,obooboboobo
gobogoooooo.

gobooogoo,bogobooooboouobbooobooobbooobooob.0ooobo
gboooboo,gboooboboobobbooboobooboboobooboboobo
oobooobo.gbogobogbbgiphonel D000 DOO0ODOOODOOODODOODLODOODODOO
gboboooogoobooboo.oobooboobooboboooooobooboboboooobsab
gbo.0boobooobooboooboobooobboobuoobooobobooboobobo.o
gooooboo,gooobooboobooboo,boobobooboobooboobo,o
gobodobbooobuoobbooboooobo.bob,boobooobuoobbooboo
gbobooobooobooboob,ooboboboboooboboboonooobobobooonoo.

ubooooobooanbo (ooob (boobod

RN gooog AIX
oo oon AU
ogoo uoo EU
good gboobg | UAUA
oo oon IEO

0s1:0000000
O

goboobobobobobobobobobobob.bobobobobobo,boon
000000000 oogboONShictionary 000000000000 OO0OODOODOODO
goboooboboobo.booboooboobboo,obooobooobobooobooo
googobooo,obooboobooboooobo.bobo,0cobooobooboobob
goboobobooboobob.boo,o0obuoobbooboooboobboobooo
goboooobooboo.goobobooobooobbooboooboobboooboo,oo
gobooob.obooboo,booboobo0oobo,oboobooboobooobo.
goboogo,gbboobboobboobboo,goobobooobooooboobooobooo
goboobooobooooog.

56 OUOOoogg

googoboobooboobooboobooboboobo,0bobbobooboboo
gbobooooobooo.boobooooboboobobbooboboo0.aosSh OpenURLOODODO.

30



iPhone U 0000000000 ODOOOOODOOOOOOOODOODOO, 00000000
g, 00bboooboog,openURLOOOOOOOOODOOODO.O000O0DOODODOO
gboboooboooooboboboboooboobob openbobonoooOoOOO,
goboobooobooooooon.

ooooobog,0s20b00b00bobogbogbooopenURLODODOOOOOO. OO
oo0,000000000 OopenURLOOOOODOOOOODOO,0000000000DO
URLOOOOOO0OO,00000000000000000O0000DO0O0O0ObOO0,000
gobobooob.boobobooobogobobopenURLODOO0O, 000000000
gobooaoboo.

oboooooooo | URLOOOO

oo photos-redirect:
aooo maps:
oo message:

good http:
oono videos:

052 URLOOOOOO
U

31



el U0

uboobooboooooooboo,booboooboobboobooooobooob.oonoo
go,b0b0ooboooboboboboob,oobooboboob,bobooboobo
goboogobuodgboboooooo,bo,o,0,0,0bgabbod.goboboobooo
gobooooboobooo,booobooobooooboboooboobooooo,obooooo
goboobgoooobooboobooob.bbobooboobooobobooboboob
obooooboooboobobOobo.0o0bobgbiphone 00 0O0OOD0OOO0OO0DOODO
go,0b0ogooooooboooobooo,obbooboboobbuoobooboonooboon
gooobooog,bobooobogboboooobooooobooooboboooobob
go.

gbooooboooo,0ooboobobooboobobooboboboboooboonoon
googobooogobobooo.obobooobooboooobooboooobooboooboob
goboodobobooboobboobboooboo.oo,oboooboobbooboo
gooogoobooobo,boobo,bboobbooboobooobooboobooooboon
gobobob.oobooboobobobobobobobobobob,0bboboobobob
gbooboooboboobob,bobooboboobooobobboobooboobo
gooboogo.

32



HpN

uooboooobobooooobooooboobooobbooobooooboboooobooooon
gooooobooboboboboobuooboboobooboob,ooboboobo
goboooobuoobboo.gobboobbooboooaob,bboobbooboo
gbooboooboboboobooobobooboboooboboooboooobo,o0booobo
gbooooooo,ooobobooooobooooboooboboobobobooooobob
gboobobooboboooobooboboboobobooobooboo.oobobooobo
gboooboooboboobooooboboobo,boboobooboobooboobo
gb.gbobgobobgbobo.ooogooboo,0ooooooo,0bobobobobob
gbogbouoobo,gboobobodobuoboobuobobobobboobooboobo
gooooo.

33



oo

[1]

(2]
(3]

[4]

[5]

[6]

[7]

[8]

[9]

Poppinga B, Sahami Shirazi A, Henze N, Heuten W, Boll S. Understanding shortcut gestures on
mobile touch devices. In Proceedings of the 16th international conference on Human-computer
interaction with mobile devices and services, pp. 173-182, 2014.

http://www.apple.com/jp/ios/siri/.

Sami Ronkainen, Jonna Hkkil, Saana Kaleva, Ashley Colley and Jukka Linjama. Tap input as
an embedded interaction method for mobile devices. In Proceedings of the TEI’07, pp. 263-270,
2007.

LYONS, Michael J.; CHAN, Chi-Ho; TETSUTANI, Nobuji. Mouthtype: Text entry by hand
and mouth. In Proceedings CHI’04 Extended Abstracts on Human Factors in Computing Sys-
tems. pp. 1383-1386, 2004.

Maryam Azh,Shengdong Zhao. LUI: lip in multimodal mobile GUIinteraction. In Proceedings
of the 14th ACM international conference on Multimodal interaction (ICMI ‘12), pp. 551-554,
2004.

goo,0b0bo0.0obooobooboboooboobboobobobo70obbOoOon
goobooo(rr2o08)000og, 0 300, pp-55-57,2008.

goog,0bogo,ggboo,0bod.b0boobooobooobooooboon
gooobg D,71(12), pp.2700-2702,1988.

gooo,0gbobo.0boobboboboobuoobo0booobooboooboon b,
90.4, pp.1105-1114, 2007.

Matsuoka Kiyotoshi, Tadayoshi Furuya, and Kenji Kurosu. Speech Recognition by Image Pro-
cessing of Lip Movements (Japanese Title: 0 0 OO 0O OO OO OO O) In Proceedings of the
Transactions of the Society of Instrument and Control Engineers 22, pp.191-198, 1986.

[(10] ODO0O,0000,000,00000.0000000O00000O00DOOOODODO

00 00O000. In Proceedings of the Journal of Japan Society for Fuzzy Theory and Intelligent
Informatics ,23(2), pp.146-156, 2011.

34



(1] 000, 0000.00000000DO00O00ODOOO0ODOODOOOODOODbDOODOD
Ooc@Uuooooooooogn),124(3), pp-680-688, 2004.

[(12] DO00O0,0000,0000.0000DO0DO00O0O0O0OO0OOOODODODOODOOOD
goobooooooobob,bobobob,bO)ybOobOobUobOobOobOobO.wIT,
obooooo,107.437, pp.99-104, 2008.

[13] DO0O0O,0000,00b0.000b00b0o0bboobooboooboobooobo.
gooobg,25(2), pp.676-689, 2013.

[14] OO0OD,00000.00b00b000b0oboobobobo0obooboboobOoobo
oo, 000000000000000 2014000, pp.896-902, 2014.

[15] Takita, K, Nagayasu, T, Asano, H, Terabayashi, K, Umeda, K. Mouth Movement Recognition
Using Template Matching and its Implementation in an Intelligent Room. In Proceedings of the
Journal of Robotics and Mechatronics, 24(2), 1, 2012.

[16) 000,0000. HSVOOOOOOOOOOOOOOOD 000000000 CO,
61(592), pp.4724-4729, 1995.

[177000,0000. 0000000000000 00O0O0 000000000 CO,
63(608), pp.1255-1260, 1997.

[18] Yang Li. Gesture search: A tool for fast mobile data access. In Proceedings of the 23nd annual
ACM symposium on User interface software and technology, pp. 87-96, 2010.

(9] D000, b00b0.000o0o0oooobbyMMUO0ObOOoooooooboooDoD
gobooboooooobo.pPRMU,OO000DO00O0OODODOOOO,102(471), pp-25-30,2002.

[20] DOOO,000,0000.00000D0D0D000O00O0O0OODODOOODODOOD
gobooobobooboobDbg 2013, pp.270-277,2013.

21] 0000, 00000,0000,0000.Popie: J00000OOO0ODOOOODOODO
Uooouoooogo.ga7(7), pp.2305-2316,2006.

35



