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Embedding In-car Conversations into Places using Finger-pointing

TADASHI SAKAMOTO™ KOHEI MATSUMURAT™
HARUO NOMA™

Abstract: In this study, assuming the environment in a car, we propose a method of embedding in-car conversations into places
by using recognition of finger pointing. We use a motion capture device towards people and measure their positions and
attitudes, and we identify the object of their finger pointing by using cross point of their finger pointing. In this paper, we discuss

the result of the experiment that validates whether the pointed object can be recognized by our method or not.

1. [FL®HIC

xRl borgIc oW TaiEET L L&, fEriE s ki
LIFUIERREZEETZERDH D, Fx s, HBELLT
DB RO D X, FOXOREELEZBICTNL, B
EINERBIZONWTRFFEEZLTWD LB HZ 8T
B, ZOZEEWICHEANE, BELEWVWIITTEAEZMMEM
T 5 Z ENRHRNIE, ORI ONTORFEL T EZEDY
HITZ entiks. BlxiE, KAEHBERNG 2208
7 DOFRKINHFE) EEVRNLIEELEZTo TWiuE
FTORELZEOD 720 aI b L, FI7A47HIC
(2 ZDORZERITEISABRRKROH LT 2 bfall] &
WO EEDRPITIRZE LN BV, TAILSERR 7 #US O 5 &®
Lipn. Fl, AUEHITH-TH, #lxiE, (2 Z0EI
I/ 2 LR R0, TRIZRD ANV Ix—Ta U
LUV R E, FBHiD D WVIERREIC L > TRENELT S.
ZOX O, KETOINFITEA, 2, HH, 50
REEEOBBHR EICL o TH L, v Faxz—va v
IR < FEODO N TN B[],

BFEONEE, FHELEWIIMEIZ L > THROHA &
H BRI RO 5 2 & S HDRIUE, B 72 & ORI & 5
FRCHE OO W RO—o L LTIRA D Z Nk S. %
LT, ZRNOHDEREAXIZHBISEDZ LT, ZO50
BT 2o L F 0, WHIZ K - THRIZMEIC LTS
HZTOMBOAIN, HEVITM#EESLZ LiIcX 5178
DERIREDNREPHFGFTE 5.

T1 SEAnER:
Ritsumeikan University

© 2015 Information Processing Society of Japan

AWFIETIE, TOZLICERHL, BMET D, KmXT
X, FRICHENTOREEICER L, EEADRELITAICK
DI LRBORE T IEIC DN TIRRS.

2. BEEWE

KL TRERETDH, ADYV 2 AF ¥ IZEH LENEL
L CliXMistry & Maes IZ LD AT Tyl 2%
fea—WA U 2T 2 —RIZET MR EVRELTH D[4,
51. FRlZ, BEDHICEIE L7-AFSCICBI L T, Ohn-Bar &
DHENTOERGR~DT 7 B AZFOY 2 A F ¥ & A
72IF7E[6]X°, Riener O DEEZZFNENTOY = AF v %
1THOEMIZEB L, ENICBI2EDRE—Varxy
Fx OFEERE LR £35S 5. Riimelin 5 OFfF
ZE8ICIE, ARER U LS ICHANICBITHHEELIZDOWT
MEEEIT> T\ 5. O TYETIL, Microsoft Kinect %
WCEHAI L 72 F L EOMEN HIEZE L O MV EFHE
L, TOX7 hMLEHEDRFI 2m Ol & DR MEHFEL O
RHBEE LT, LMD, BELORNERFIFTET
WD TIERL, £, RUAFMICERD T v R~v—
INBHDBGE, TOENEERLTWEONE ZOFETIE
BT D ENTERY., IRHOL) RMEENET D
720, BAIIREOFIEEZRET H.

144



M1 SERFEOYHE

3. REF&

Fxld, ADREFOBICEONEEIRSTZ LICER
T2, M1EFREFEOMELZRALELOTHS. #
BANCELBHEELICL > T, Q&M 25 ORES
T5.

Hex DRET 2 FETIHNUOE—V a v 7 F v ik
BE2 AN CTHEBEOFUEIT, HHELORBEEZITH.
FELRBBOZ7 o RFLUTTHD. (1) fHELOHNE
E—var X Ty EENDTFOME, BHOME, HO
FLEZSFT, FOMENEORIIZH DRIIHEZLOMRH
R T D, (2) K 1ED XD ICHEEEZNENDOIHDAL
BEPOMBEANE LT, TNOLEBSERERDD.
(3) (2) TRKOBNT 2 DOEMDOZEEKRDL. =D
&ﬁ%%%%ﬁ%ébtﬂ%&?é.%%@%&k%ﬁ#

, BEOKEH BN DIED, EEAOFEHE AT
%)f_&)ibmb\ﬁf“#ﬂ;ﬁ HFTE5.

£, TROOBEICE > TEONEEEDO NN &2 A —
FANSRIEEDOA 77 v NERICES L, HLTEO o
. FAICxt L TR LADES Z LT, MK EiCkIT 5
ZLKGORELHEEZHRETS (K1 4). Z0kiic
RESNEHEREOMA L, HELASN TV EHOS
AL, WWHTS.

4. FRERER
41 RBRHE

COFEZLDBIEEZRIET 2720, FHxITRO X
IR EBREIT o To. WRBRE I 20 D 22 IO KFA 8 4
Thd. WHREIIZ AL —MOT 2/EY, WA TIE-T
%m@U%;&éﬁ%%ﬁﬁﬁ_&%mﬁbt.ﬁ%ﬁ%

CIIEHBMEEEB L CHEAT = 20R—LERH L. 15
Tﬁ%ilz_rﬁiv , WBRE 25 3m - 5m - 10m D
HAIZZENZH 11 4, 11 4, 9 SRR E L7
3m B &L 5m D EIZS W TIEATH 100° 12 10° %%, 10m

© 2015 Information Processing Society of Japan

DRI DWW TIERTS 40° 12 5° ANAOMEIZEE L. i
B LR 31 sl »& ZFhETh 4 [/, FHECWRELZT v
ZLRIET2HMOBEELE S, X7 TEADMD
MEEZEELT, 2 By b&iTolc. ZOLZOWHRE 2
ZDIRT 4 F—3 3 % Microsoft Kinect v2[al & v T
HEEL, FEOME L FOMBIZOWTEL % Bl- 7= %I/

WOBEMOXAERDT-. 2 ZOWREDSRD ST EHR
DIEED, ZOPRITICBIT 2HEELANROMBE L2 D.

11 T B47&E[m]

A A BB A,

A

A

€ 3m
H5m
A10m
O HRERE

= Kinect

K2 fEELMROEEX
42 RB#HER
47 8ty NOFERNPL, FHAIZOUVNT 32 [ DFHH
T4, BE 992 RITOT —F NEHHITE L. FRITICX
STHELNIZEELLERSOMENDS ET 5%7 2% RS

a) Microsoft Kinect for Windows v2
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145



L, fEESNERERELERA L OBEERZEIC O N T
MEiTol. £9, Bon-EROREDY), Sl
WTHE LIRS, FREIZHOWTHEM L2, FEfE L
FEITE ST, RODITERS L.

F1 KIEREO AR D OME

ERoOR | FRoO R | AROR 2R
3m 0.44m 0.39m 0.38m 0.40m

b2
¥ 5m 1.09m 1.02m 1.02m 1.05m
10m 2.46m 2.65m 2.69m 2.59m
3m 0.03 0.02 0.04 0.03

67\
- 5m 0.26 0.25 0.32 0.28
10m 1.41 1.25 1.42 1.36

F7o, BHEMORIZOWT, BET I IEEShEE
R RONE LEESNRZ R e ny FLEEbD%EK 3,
M4, MEITRT. RELEANEET LIRS E
ELRBETHY , NS REHEPERIIREZSNTZATHD.
U - % L idRl— 0 R REEEZLIZHOTH
%, 7pd, HARMER EoTo ), SAE I TR LT,

4 TRTEm]
= 3.5 &
- PR
- o
N 4 - @ 0
(0] =T= 3 <> % m
> = o8 1 E
- <0 |
== % D’—‘
25 A
=- %o uﬁ% Ap
N S Lkﬁz ,\
@ 2,
2 s
A
H#iE(m]
15
-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

3 3mMRICBT L REREFEESNEA

RfFEm]|

X4 bmMmicBIrAHERLEBEEINA

© 2015 Information Processing Society of Japan

14 7 B{TEm]

= o

13 S
=
- 12
1 P o .
o [0
10
o - ~ ( PS o
-
R A,
9 &
a A4
C o
8 e
) PSS
o 3
" to © A
7 0
B - ° 8 A
° A
o = _lao ° S
1S
=) R . .
. o 44
5
HE1E[m]
4
-5 -4 -3 -2 -1 0 1 2 3 4 5

X5 10m HRIZHIT DIEER L EINIZA

RERTHN28EY, A Pl HRITRE 78T E
W, BREES L OEIZOWTHOT 5. HELETO A
Mo ATHEN 7o RIT E, BRI RELS R>TWD . £z,
Tuy FLERERD E, 2K, FRICEMORIZE Y
T, HELIGERDREVBAMEZRLCND Z &M
M5,
43 EE

AR Y, HEENEL 2 DIEEEENKEL LS. 3m
DL X 0.40m, 5bm D & X 1.05m, 10m D & = 2.59m DFE
=, RT3 LRIFERRICIEATE Y, — kBN
LT 2R Z25D, — kA THMT D E Om D
EEXORENAILR DT, — KRB TITHE Y H220n
Om MBI AREZEEZNIC Om THDHETHE, ZDid
FEXHEHO T RICHAIL TVWBE L F R, —BENRELDR
HZ 20mX20m DIEHETH D E L2HE, #24m kD
EADOHLERAZEL TS, FHHRBRETHL, HEL
TEITELVDOHRIZNED EEAD. ZDOZ b, N
265mIFEDEETICELTIE, ZOFENERDTHY, 15
ZELHMBORHBMIIATRETH D B2 BN,

£, Kb, HELETI AL E LRI R
DBENFH L TNDZERN DD, S6I, HEELEE
DIRZRITHE Y ERITITRRER 2, miIcx LTREL
RENDDZEDRRTEND. FFICHERE IR L TERD
ST OMENEETHD. ZOHiGOMEL T
HEHRELTEZLNDDMN Kinect DREHIETHD. K
FERICBWTIE, RELETI AR RS X O ICHEE
LEAITH> N2 B ORI S 1.6m, J§E D& S Kinect & #%i& L
7. L2L, ZOMENSE—YaryF vy 7 F v 21752
LIckYy, BEFEREELZGAERESE IR LT
FHECM, BRENEINTLEY, FOMENLEELT
X v FF ¥ TETORDoT. FOMNEDSHIEICIICZE

146



L LEeT D 2 & ThlI &I SN2 EROMEE OM 221k
X, O S EE LR THSICENCTEd T K&
BEDRAZE L 0> THN A Z L1372V S, EHEEORZIEL
ATHEICBW T RERMEE 2 5. EEMZELRT
BT OEMROME & B EATISE W), AR LTYH
Thoé, PLOMEEOENKE REREORAEDERIZ
75D,

COMBEEMRT A FIELELTEZLNDON, HRE
DENGE—Ta XYy 7T FxEITH>2LTHD. HHA
o, FBELETO Ax OERELBEL THZELZ2ThEhiX
fRILCELHEETHY, THLLOFRELSTLHDH. L
LMD, HRNEWIFRNERIZE W TEZIE EOERE
EWRDLZENTEDLIDITTIERWV. o TENDESN
WESNITIRDONBNEE X, 13 A EDOHEITITERRN
HDHT-D, REIZBS THDEE 2 5. Kinect DIEE FH
ORBENEL &Y, SRIOFETITHRZEL 2175 AT
2 ETFHMOAEEBEITER L TWa e, MBECIERS
enWeEZ 5.

5. b YIC

ARETIE, BEEADRE LICL DRSS TFiEIC S
WTHR, ETAREICR T D EMATREEZRLEZ. 4
BTV I 2 b—F BN, X0 EBRIGTWEREETOER
R, EBREOHENTOERIC L > TRFIEOE M TREMEZ M
FEL7EWVWEEZEZ TS, 72, RECHEZESTEL, i
DI LICE > T OfELSFHERE S h, MRS
LATEN AT 5 Ba-e, BEAEN TV RIS — A2 kg L T
BELEITOBAENBZDND =%, GPS & H\\ CHiliD
EAEFHT 228, HEZOEEZELICHHIETE D X
FYGEEMA 2. 7o, ERNIZBWT, Kinect 72 & DR
ANEACDFHISEREE WEEZ M CET, Yyanm
TR LI X BRNIEEVEER S D o0, HEEMEN
RERFPELERD. TOD, BIEOHAFECHOVTD
BEXDMENDD.

IHIZ, fB7E LITENC X DB ORE & RGO T I
I, AT bIGHATREE R & 5. fil 2 iE
Web EO#H & GFTOEHRIL, BEIZ Google Maps[b]<°
Yahoo!Hi[X [c] 72 & THEAHT SN TV 5. RPIETREE L&
SOEFOHBREMT T D 2 N TENIE, Web & 25
AWz, Bl RO T 0 THRMALT 5. 4%, £h
EOIBHRIZOWTHMRFEZ L TnE .

b) Google Maps
https://www.google.com/maps

) Yahoo! [
http://map.yahoo.co.jp/

© 2015 Information Processing Society of Japan

P E PN

1) Adato, A.: “Occasionality” as a constituent feature of the
known-in-common character of topics, Human Studies, Vol.3,
No.1, pp. 47-64 (1980).

2) Kohei Matsumura, Yasuyuki Sumi: What Are You Talking
About While Driving? : An Analysis of In-car Conversations
Aimed at Conversation Sharing, Proceedings of the 6th
International Conference on Automotive User Interfaces and
Interactive Vehicular Applications, pp. 1-4 (2014)

3) Kohei Matsumura, Yasuyuki Sumi: CarCast: a framework
for situated in-car conversation sharing, Proceedings of the 5th
Augmented Human International Conference, No.17 (2014)

4) Mistry Pranav, Pattie Maes, and Liyan Chang. : WUW -
wear Ur world, Proceedings of the 27th Iinternational
conference extended abstracts on Human factors in computing
systems - CHI EA '09. Boston, MA, USA, 4111. (2009)

5) Pranav Mistry and Pattie Maes. 2009. SixthSense: a
wearable gestural interface. In ACM SIGGRAPH ASIA 2009
Sketches (SIGGRAPH ASIA '09). ACM, New York, NY, USA, ,
Article 11, 1 pages. DOI=10.1145/1667146.1667160

6) Eshed Ohn-Bar, Cuong Tran, and Mahan Trivedi. : Hand
Gesture-based Visual User Interface for Infotainment,
Proceedings of the 4th International Conference on Automotive
User Interfaces and Interactive Vehicular Applications,
pp.111-115 (2012)

7) A. Riener, A. Frescha, F.Bachmair, P.Hagmuller, A. Lemme,
D.Muttenthaler, D. Puhringer, H. Rongner, A. Tappe, and F.
Weger. : Standardization of the In-Car Gesture Interaction
Space, Proceedings of the 5th International Conference on
Automotive User Interfaces and Interactive Vehicular
Applications, pp. 14-21 (2013)

8) Sonja Riumelin, Chadly Marouane, and Andreas Butz. :
Free-hand pointing for identification and interaction with
distant objects, Proceedings of the 5th International
Conference on Automotive User Interfaces and Interactive
Vehicular Applications, pp. 40-47 (2013)

147





