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An Intaraction Technique with Vowel Input
Using Lip Shape from Mobile Camera

YOSHIKI SAWADAY®  SHIN TAKAHASHI? JIRO TANAKAZ?

Abstract: We propose an input method to operate mobile devices by using users’ lips. By processing live
image from the device’s front camera, it recognizes a shape of the lip and estimate a represented vowel. Esti-
mated vowels can be used as commands to manipulate applications running on the devices. The commands
are combinations of vowels of names of these operations such as the names of the applications to launch. This
method allows users to input intuitively and does not require users to remember gestures for each commands.
In this paper, we describe the method to recognize vowels from image of image including the lip in detail
and also designs of the prototype system that supports a shortcut to launch applications with the proposed

method.

1. 0000

uboooooboooooobooobooo,0bcoooboo
coooooocooooooooo. ooooboo,boob00o
coooo,00bcbo0oo0ooboobo,obooo0boooao
coboooooooooboooobooboobooo. oogoo
coooo,0000c0o00b0ocoo0boooooboon
cooobooo,0ocobooboocooobooooobon
oO0.0o00o0ocoooooboooboocobooOoooon
ooooo,0o0b0b0cobooboocooobooooooboo

! 0000000000 0000000000000000000
oo
Department of Computer Science, Graduate School of Sys-
tems and Information Engineering, University of Tsukuba
2 goooooooooo
Faculty of Engineering, Information and Systems, University
of Tsukuba
) sawada@iplab.cs.tsukuba.ac.jp

© 2016 Information Processing Society of Japan

goooooooooobobobbbbbbbbbb.
goo,0bbboooooobbobbbooooooon
gobgooboob,obooboob,oboobogn
go,gbobbboooooobbobbooooooon
goooboobob. bo,obbooboooboo,on
gogbooboboobboobooboobboooboon
godddodoodoo. ooooooooooobobob,o
gogbogoobooboobbon.
gooobobooobobboobuoobooboo
O.,iPhone O Siri[2] 0000000000 ODOOOOO
googoboobo.boobo,ooboboboooboon
goooobobboooooobb,boooooooon
gogboobboobboobooboobboooboon
goddddoo. ogo,oooooooboobbbobobob
goboobooobo,boobooboob,0obogon
0000,00000000000 3D0000D0oo

1038



2016
IPSJ Interaction 2016

0.0oboo,goboboooooooocgooo,obgo
coboodooo,boooooobboooooooogn.
coooboooobooooo,00b0o0o0o00b000
cobooooooooooooobooobobogooog. o
coooobooooo,oobocogoobooo,bobo0ooo
coboooooooooobooooooboooobooooo
od.
goo,0o000oo0obooboooooooobooan,
coboooooooooooooboobo.obboooogo
o,000ooboooooooboocogo,ooooocooo
0. ob0boboboobobooboocoocoooobo,oooo
coooboooobooocoooo,oooooboo
coooooocoooo. oboooo,00o0ooooo
cobooboooobooocooooooooobooo,o
coooboooobOo,ob0bocoo0boooooboo
coooooocoooooooo. oo, 0000000
coooboooobo,o0bcoo0oboooooboo
cobooooboboobo.oo,00o0o0,00000000
coooboooobo,o0bcoo0oboooooboo
uoooooooooobooobooOooobooon.

2. 0000

0000000000000000000000 LYONS
04 0,0000000000000,00000000
00000000000000000000000000
0000.000000000000000000000
0000000000, 00000,000000000
0o0000000000O0O0.

0000000000000000000000000
000,LUI|00000000. 000,0000000
0000000000000000000000000.
000,00000000000000000000,00
000000000000O00,00000000000
0000000000,000000000000000
O000.000,00000000000000000
0o0000000000000OOO0O0O00.

0000000000000 0000000O000O
00000000000 00000. 000000000
000000000000 0000000000,000
00000000000 000000. 00000000
0000000,Poppingal [1]0000,0000000
00000000000000000000000000
00.000000,00000000000000000
000,000000000000000000,0000
00000000 0000000.

000000000000000,000000,000
00000,0000000000000000. 000
O000000000000000,000000000

© 2016 Information Processing Society of Japan

163C64
2016/3/4

goooboooocoooooooo,oboooooaoo
gooooooood.

3. DbObooobbooobbooooboon

ooo
TAVAAASEEORE aAvTURAR
%
— l
A O U 1 |
IO

| BEIIOHE

01 0000000

goooooooboboo1l1oo00. 00ob0oo0o,0d
goboooooocoooooo,oo0obooocooaoon
ubooooooOo. boboboooooooooo,o
goobooooooooooboocoooooooboooo
gooo.

31 00000O0OO0O0O0O0000O0
000O00,0000000000000000000
000000000 0000000. 000,00000
00000000000 0000,0000000000
[(000000000000.000,000000000
0000,00,0,0,0,0 (aiueo)d, 0000000
000000 (x)000000000000,000000
000000. 00000000,0000000000
0000 (,ux)0000 (ALUEOX)00000000
000000O00000000.000,00000000
000000x000000000000000ADDODO
O0xADDDO000000000O0OOOO0O0. 000,00
000000000000 0000O0,00000000
ooooo0O0O0O0oooo.
00000000,00000000000000000
000000000.00000000,00000000
000000O000000.000,0000000000
0000,0000000AAI000CO. 00,00000
000000000000,00000000000000
00000,0000000000AI0000.0000
000000000,0000000000000000

1039



2016
IPSJ Interaction 2016

ooo,0oboboocoooobooogooooobon
coooooo,0o0ooocoooooooooo. oo
ooo,000booo0oooocooooo,oobocooo
cooooooooboobodoobooooo. ooo,0 200
cobodoo.oooooooboooooooooon,o
cobooooooobboooooo,oooo0oooan,
OxU,AUjA0D0D00O000D0O0O0O000. b0o0o00o0
coooboooobooocoooo,ooooobooo
ooooooooo.

7 > v v
xU iA U iA

020000000000000

3.2 J00000OO0O0O0O0OO0O0O0OOO0O0OoOO0Oo
gobooo,0booobooooboooboooooao,
coooboooobooocoooo,oooooboo
coooboooobooocooooooooobooo,o
cooboboooooocoobooooooboOooobooooo
coboOo.0oocooooooboooboocooboboOooogo
coo,0oboboocoo0oboocoooboooooboo
cobO,000000000C00000.000,0000
coboobooobooboooo,oo00b0o00oo0oboo
coboooooooocooboooooooOooooooo
cooooo,00b000. 0oooooooooooo
coo,0oboboocoo0oboocooobooooooboo
cooboboooooocoobooooooboooobooooo
cobO,0000,000000000000000C000
cobooboooobooocooOooooo,0oboo
O0000o0oO0ooOoooUoOooooooooo (O 3y).
coooo,00o000oobocoooobooogo,oooo
coboooooo,coooooobocooooooooon,
cooooooboocoobooooon.

[ ] [XU A U iA]

MAIL

= I35+ av kR

| >
T30S DEEE

03 000000000

A—ILTTY)

© 2016 Information Processing Society of Japan

163C64
2016/3/4

3.3 0OOOo
goodobooooobooo,coooboooood
gooooooooooooboooooooooboooon
obo. 0obooboboobobooooo,0oboooo
goboooboooooooooooooobo. oooogo
goooo,00000o00b0ooo0ooobooocooaoon
gooooodoo,oooooocdgooooooooon,o
gobooboooood. oooooooobooooogo
gooo,oo0bobocoooo,oooboooooooooo
uboooooooocoobooobo. oo,00b00bO0ob0oo
uooooooocooooocoo,cobooocooboao
uobooobooooooooooooooboooo. ooo
g0,000000000000000O00000000
oooooooocoooooo,ooob0o0oocooboao
gobooooooooobooooooocoon.

4. J0O0OOooobOoOobOoobooboobon

00000, 0000000000000000o0oon
000,00000000000000D0000O000OO
0000000ooooo0O00.00,000000000
00000o0oo0ooooO,0000ooooooooon
0. 0000 0,0bjective-C,0penCV for iOS 0 O O ,iOS
00000000 Uddiphonbsd0oooog.

(ZEUFIAS OB O
(OEEEERORS |
([ BERRKOZE |
[ ]
[ ]
[ )

BE5 D HE
a2 RO 5
a—bhyMEE

04 0OO0OO0O0OO

coboodooboboobbodooo4000. 000000
000000000000 00,000000 OpenCVO
uboooooooocoobooobo. oooooooo,booo
u,00ooobobocoooboocooooboocoooo,oon
ooboodooo.ocooob,0oco0ooboocoooooo,o
uooooooocoooboocoooo,booocoboon
gooao.

4.1 000COOOO

coboooobOooboboOoooooosOo0oOo.bobo
ooooooOoOoooooooooeSvOoOoOOoOO,0O0

1040



2016
IPSJ Interaction 2016

cobooooooooooooboobo.obbooooao
ooooobooooo,oobocogoo,ooooocooo
0. obooboo,obooobooboooooooooo
0000000 (0s500)0000000,000000
ooooooooooooso,oooooooogd.

05 0000000

4.2 O0O0OO0O0OOO

obooooooocooooooooOobocOoooooono
coooboooooocoOobooooooOobocOoobooooo
00O [4). 000,000000000000000000
cobooboooocobooooco,000b0o00o00oboo
coooooooboooooooooooo.boooo,
cooooooooooooooooooooooob,o
coooooocooooooooOo. oooobooo,oo
coboooocooo,oooobocooooboooooo,oo
coooocooooboobOOoob. bobooboooo,os0
coboooooooobobooo,obbcooooooooo,
coooooooocooooo,o,o,o,0,0,0000
coooocooo.

4.3 OO0O0O0OOOC
ubooooooooocobooobooo,0bcoo0ooboo
coboooooooooboooobooo.bobboOooooo
cooOo,0000C0c0o00b0bc0oo0oboooooboo
coboooboooooooobooooboboobobooooo. o
cooOo,0b0000cO0oO00ob0bcoooboooooboon
coovuvloooo,0cooocooocooooooooo
cooobooooooooboooOoooooobooooo
oO0oo. oboboboboobooooo,0o0oo00oo
cooobooooooooboooOoooooobooooo
oOo,00000000000C0000b00000Db0O0
ooooocooobooooooog.

5. DOOD0DOOO0ODO

ubooo,000b0ooob0oo0obooobocoooboo

© 2016 Information Processing Society of Japan

163C64
2016/3/4

goooooo.oooooo,0obobooooooooo
gooooooocoooo,oooooboooooaon
goooooo,oboooooooooocooooo. o
gobooo,oobobooboooooooooooooaon,
goooooobooooooboooooooooboooo
gobO.o00,00000000000000000,00
gooooooooooooboooooooooboooon
obooooooobo. oboboooboooo,oooo
gooooodo,bcoooooodg,bcooooooooo
goooocoooo.
ugboo,oo0oocoocooooo,0ocooooooo,
oobooooooooooboocoooooooboOooo
ooooooooooodo. cooooooooooo,o
ooooobooo,b0bocooobooooobooocooboaon
gobO,000000000C000.00,0000000
uoboooboooocooooo,0ooobooocoboo
oboooooboooobooooboooooooon.

gooo

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

[2] http://www.apple.com/jp/ios/siri/.

[3] Sami Ronkainen, Jonna Hkkil, Saana Kaleva, Ashley Col-
ley and Jukka Linjama. Tap input as an embedded inter-
action method for mobile devices. In Proceedings of the
TEI'07, pp. 263-270, 2007.

[4] LYONS, Michael J.; CHAN, Chi-Ho; TETSUTANI,
Nobuji. Mouthtype: Text entry by hand and mouth. In
Proceedings CHI’04 Extended Abstracts on Human Fac-
tors in Computing Systems. pp. 1383-1386, 2004.

[5] Maryam Azh,Shengdong Zhao. LUIL lip in multimodal
mobile GUlinteraction. In Proceedings of the 14th ACM
international conference on Multimodal interaction (ICMI
“12), pp. 551-554, 2004.

[6) ODO0O,00000.0000000000000000O
000000 7000000DO0OOODO (FIT2008) O
0000,0 300 ,pp.55-57,2008.

1041





