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Gesture input around multiple magnets using smart watch and

ring-type magnetic sensor
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Abstract: We propose a gesture recognition method that utilizes acceleration sensors in a smartwatch and
magnetic sensors on a finger ring device. Several magnets are put on the user’s body, and the user performes
gesture around the magnet. This method makes it possible to input continuous values with finger motions
around a magnet, as well as gestural input such as swipe and touch gestures. In addition, users can select an
input target by changing the gesture locations, which are estimated by the system using acceleration sensors.

1. EUSHIC

BHORARO/NUKIC LD, Av—FTx v FIIfiEI N
DERR 2 27 T TINT N ADEY L, @O =77
TIVTNL ZABBEET L EBL o, ZNH6DD
DANFHED—2L LT, FROBEDY 2 AT v - £—
av AInes, FHREMHLEZANGE, Y2777V
FTNRAART TR, A9—F 74 Vi EOHENIZER
WMAZBRIET 220 HVENRTED, HAREENT
E5,

INGDY 2 AF v OFFHFIELE LT, iR
! ﬁ%k%ﬁ#%yz%A%ﬁiﬁﬂ%ﬂnVE;—7#41yx

Hy

Department of Computer Science, Graduate School of Sys-
tems and Information Engineering, University of T'sukuba
2 HIEREY AT LEHRFR
Faculty of Engineering, Information and Systems, University
of Tsukuba
) takagi@iplab.cs.tsukuba.ac.jp
b)  shizuki@iplab.cs.tsukuba.ac.jp
©)  shin@iplab.cs.tsukuba.ac.jp

© 2018InformationProcessingocietyof Japan

25 [4][5] %, 70— 7HOFNA A EREET B (6]
WHDHH, AAIRIru—7%2%E5T5Hb L X OME,
HRRTRIC X 5 HIETIEFOMEIHTTTE 2 WERED
FLETL MR TE R CIELR 3D 5, NRE - & v A
Ok yHDOMEEHCTY 2 AF ¥ Bikz 179 ik [3) 1%
LSy 2 s DRIEZ BT 2 2 E D3 TE 205, mﬁfgé
P AFrDROENDRELH B
AWFZED HIIZ, BB L OBER L ¥ 28MTH» 23
Iy, IEER Y FICHEBT 2T T TN TNAL A
T@x;x%vuﬁf&z%y;%%«@@ﬁ@%%ﬁﬁ
52ZLThHD, AWHETIE, FEHICAY—FU 1ty FRE
BT 5 ERAIRE L, IoicEmEMRE TN, R
RRICEET S, £, BROV T 7 7VTNAL R, &
VIO EDMEICKAZNOMITSE, 29T52 L
XD, HENZTFOFHZICII2EDA Vo271
TP 2 AF v 2B L 2T a2 EORRPFETE
%, 7, FOMEPREZ Z—F7 4 v FOIEE R
DAl SHERIT 2 2 & T, MBI U 72 AJIRSREIR

723



TEHUEESES A > 25 72 3 > 2018
IPSJInteraction2018

TR 72 %
2. BEEMRE

Nenya[7] 1%, B&fifhE Oz ) A FRITFTNA 212K
B L, fElmORSEEZ R $ 2 2 LSRR S AT A
TH 5. uTrack[8] FBHRICHA Z AT, FERRICHS L v
GBS 5, BUE2BIEMHACEINT 2 LAk D, 3
RICM 2 AN %ATH S AT L ThH D, Abracadabra[9] 1&
WHZHWTA2— Y4 v FORBAT 2 RO AT %
19 HDHEETH 5. IM6D[10] TlE, #HED LC a4V
k2= %EEL, v—HDNEEZ Y 7L A LTEH
TvXUITLILENPTES, IMEDIE, FIv XY
AT LIPRE L, HEHEICRIT S,

3. BRFE

KFETE, BEOT =77 7VT A AR HERDORE
MEMHETDITOY = AF ¥ AJT%{TH Z & DSAHEIC 72
5, PEROMBEEL FICL B 2 AF v Bk 527
A TEER 7Y v ZEER T TR, R v i E T
T52LICkD, EEEOANEITI YV 2 AF ¥ BN UREL
5,

3.1 YAFLEBR
AFRIZBT Y AT LDBRICOWTHERDS, Ay
AT L%, WA ERERR v 2D M R TN A R
DN=F7 278 E, ¥ 2 AF ¥ AHKOTAERHEY 7
Py Tl Pz RF Bl 770 2O 7
P27k o THRINTWS. UTFZNEFNIZONT
R 2

3.1.1 N—Koz7

Ky 25 L%, WA LR v 2HD AV 7 Rl
NA R K> TR ING, DT 2N ZnofEIzow
Tt 2 bR 2,

(1) Beh

AKFHETE, "2T7 5 TN TFNAL AR HEDHEY i
EICWA 2 4175, KABAZED DT 520 %
DT, wVEMBEEIVEGTHD, Ny TV—1%
ARETH B, HlziE, ~v K75 i~y ¥
T VOBEREEETELOICA~Y F7 5 LT
T 2LED, BEOXL DT TAS—F 7 5 Dk
EDEAE (B ZIXEEEEGIER LR L) 2179 £ 91T 5
ZEIITES,

f5IC X 2 AJ1%47 9 R R v T84 A
R v 78 2 (BUT, $85leT 354 2 ) 13,
3R 2D MU 7-iEwTH 5. fHiGT A
AFWERA YT X DR E BRI L, & v Y %
BANBEDY 2 AF v AJNHHT 2. 22— 345
g7 NA RAE/ICEEL, 72777V T A AP H

—
[\
~—

© 2018InformationProcessingocietyof Japan

2B50
2018/3/%

O AT 2832 T, P2 AF ¥ AND
fT2%, AFETIE, WKy oflic X hgnzh
DE LA EEREZHETE 20, EEL YL
HAafdbEsZ LTk, MERDIMEE Ly HIcL 2
Pz AF 2T, HEREAN R EOflvE)E
ZMHTHI LR TES, i, vUHEL S HKLE
DOMEZEHE T 2 2 & CATTNGEERDTHEIZ % 5.

3.1.2 Y7h9x7

REATLIE, A—F74y FOMEEL VY OME%E

FHL, ¥xRAF v ANBICTAIEHENIC & 2 AN RD

BIRZTHIV 7 b7, HBigT 4L A»oBond 3

R v OS5 2 A F v Wik ETHIV 7727

D2 OIS, DT T2l %,

(1) ¥ = 2AF v AN D FALEHENNC & 2 ATTRRDIER
A=Ay FEAMAL, 2—¥2WaDOHHET
P RAF v ETIBOFOMEERNTS. FomE
BT A ET, HMTREBITAZ ENTE LY
WA z#HNT2 2 LB TES,

(2) ¥ = AF v idilk
A—b 737V —vavitkoT, AFEIR
BT NAREAR— T v FOZNETND 5
LBy T—F R, HREANEELY 2 A
F v ANNORFBELTH . BT A4 A XD 3 HhigS
VYDT—8, AC—bUd v FhroIEEL YYD
iz 2N 2T 5.

3.2 MEFERI—VHI
3.21 TAVLAANYREYMCEBBEILITV—0D
BR1E
K ATLETAXLAANY Py b CEHOTNE TR
T, FETVAY=—T TV r—=>av274 LA~y R
vy MEETY 2 AF Y BET 260N TH 5.
(1) %y 7@{E%4TH 2 LT, HROFEFEILEZTI (K
1)
(2) FAHATA 7Y 2 AF v 2179 T L THEDHIKXD
RL%ZTH
(3) ERENEWHS VBT I T, TRERIETS
3.2.2 NILMBETDAY—bN7 > DBEERE
K AT L%V MBHETD A2 — b+ 7 % v Ol Eh#
RIS 2Nz Ry, A+—F 7 4 TOWEER, 2
v —b 7 A VEREERET L LR, L MBETD
P AF Y ALY, EEEOEBEO—HEFHT 2 DR
NnThs,
(1) &y FEMEZEGEROEHD S 2 — FEIEO A v 4 7
L#HID YT
(2) LEfi~@ o> L DEDT 7 F v 7 A% @GR O F 'O
BEREIEAN B D TS,
(3) A=t 74 VI X BHEHRE, A~—F7 4V 2R3

724



TEHUEESES A > 25 72 3 > 2018
IPSJInteraction2018

.\".

4!

1 VA4YLA~Ny Fey b2y y 7952 LickD, BROME
B %2479

ZERSRUVMETY v FEZITHOTOEIE I 2 —
2479
(4) EA~N@ o DB 2 L CEROBMEEZTTH 2

EIZTE B,

4. RE

LROREFEE MO AT L2 HE N TH S,
INnF IS, fHRT N ADIE, WAMEREE DD
DAR—=F+I4AvFV 7+ 2T, P2 AF v D&Y 7

b= T OERETo 7.

4.1 EHEESEVYTNIR

BT NN ADFEEIZHOVTIHERS, w4 avE LT
Arduino Nano, 3 #ilif#&t ¥ & LT MAG3110, #{EH
EY 12— & LT BlueSMIRF Silver ZfH L 7. 15
3D 7V I X DER L 72, 1Bl 17mm 26 22mm £
TO0.5mm TORDERL iR E R L 7. &7 N4 A
X, TReDY = AF v @ik 7 7 = 7 & Bluetooth i#fg
TV, WAy YOz RET 3.

2 fRlTNA AR LR, AZLIRICH#S R it
7 Al & T C0 B

© 2018InformationProcessingocietyof Japan

2B50
2018/3/%

4.2 BAUBHEAY—MVAYFYILDT

VLT T TNTNA ANERD [T S N @R OREA D
EZHET 5701, ARANLEZBE L 2EoF
DHEEAMNT 2. FomEzmiidszoic, A~v—1
T4y FICHBEI N IEE L 3 2 AT 2. IEEe
YHOMEEHUFL, Av—F 74 Y NERFET S, WKL L
T Android Wear(LG G watch) ZfffiL, A~=—1F 7%
& DiEFIZ1E Google 7 52X 1TV %, Wearable Data
Layer API %[ L 7.

4.3 JVIAFvRHE, BAUBEEAVYT—MI7xVY7
Kkox7

Y x AF v iRk, WAMEREEY 7 F 727 (BT,
EY 772 7) DFEECOWTHRRS, HiEEY 7Y <
713 Android 7 7V 7 —> a v L LCHIRT 2. #EY 7
FY = 70%, T34 A5 Bluetooth M{E 12 X b A
Ly OEERSL, fREfT). ¥ AF v ORI
&mmm&mﬂ%ﬂm?%.le%vwﬁﬁkbf,w
H%%y 73288, WANLEEADPSOATAL FTERAY
A TEERFIE L, /o, 7THFR T ANOEREL LT,
EAND—RICH I A 2 2 L 72,

5. &hHHIC

BEOT 277 TNVTNAL AR 2D 4, 20/
P TR A v TN, 22 EHF LBk 3P 2 2
FrR{THIZET, V2T T TNTRLAZHEHANL, V=
AF v BB AT HDIOWTREL 2, 581, VA7
LDORBEERFHIE, ALY 2 AF v DEBBEOHE
REI VLTIV —2 g CHHTE 2075 DI
WORMEEIT.

EEXH

[1] Katie A. Siek, Yvonne Rogers, and Kay H. Connelly.
Fat Finger Worries: How Older and Younger Users
Physically Interact with PDAs. In Proceedings of the
2005 IFIP TC13 International Conference on Human-
Computer Interaction, INTERACT ’05, pp. 267280,
Berlin, Heidelberg, 2005. Springer-Verlag.

[2]  Sami Ronkainen, Jonna H&kkild, Saana Kaleva, Ashley
Colley, and Jukka Linjama. Tap Input as an Embedded
Interaction Method for Mobile Devices. In Proceedings
of the 1st International Conference on Tangible and
Embedded Interaction, TEI 07, pp. 263-270, New York,
NY, USA, 2007. ACM.

[3] Jiayang Liu, Lin Zhong, Jehan Wickramasuriya, and
Venu Vasudevan. uWave: Accelerometer-based personal-
ized gesture recognition and its applications. Pervasive
and Mobile Computing, Vol. 5, No. 6, pp. 657-675, 2009.

[4] Robert Y. Wang and Jovan Popovic. Real-time Hand-
tracking with a Color Glove. ACM Trans. Graph., Vol.
28, No. 3, pp. 63:1-63:8, July 2009.

[5] David Kim, Otmar Hilliges, Shahram Izadi, Alex D.
Butler, Jiawen Chen, Iason Oikonomidis, and Patrick

725



(6]

(8]

(10]

TEHUEESES A > 25 72 3 > 2018
IPSJInteraction2018

Olivier. Digits: Freehand 3D Interactions Anywhere Us-
ing a Wrist-worn Gloveless Sensor. In Proceedings of the
25th Annual ACM Symposium on User Interface Soft-
ware and Technology, UIST ’12, pp. 167-176, New York,
NY, USA, 2012. ACM.

FiHIES . GROVE: BakkifE 2 fv 7oLl 77— 4 7'm—
TORFE. A v ¥ 77 a v 2015 GCE, pp. 944-945,
2015.

Daniel Ashbrook, Patrick Baudisch, and Sean White.
Nenya: Subtle and Eyes-free Mobile Input with a
Magnetically-tracked Finger Ring. In Proceedings of the
SIGCHI Conference on Human Factors in Computing
Systems, CHI "11, pp. 2043-2046, New York, NY, USA,
2011. ACM.

Ke-Yu Chen, Kent Lyons, Sean White, and Shwetak Pa-
tel. uTrack: 3D Input Using Two Magnetic Sensors. In
Proceedings of the 26th Annual ACM Symposium on
User Interface Software and Technology, UIST 13, pp.
237-244, New York, NY, USA, 2013. ACM.

Chris Harrison and Scott E. Hudson. Abracadabra:
Wireless, High-precision, and Unpowered Finger Input
for Very Small Mobile Devices. In Proceedings of the
22nd Annual ACM Symposium on User Interface Soft-
ware and Technology, UIST ’09, pp. 121-124, New York,
NY, USA, 2009. ACM.

Jiawei Huang, Tsuyoshi Mori, Kazuki Takashima,
Shuichiro Hashi, and Yoshifumi Kitamura. IM6D: Mag-
netic Tracking System with 6-DOF Passive Markers for
Dexterous 3D Interaction and Motion. ACM Trans.
Graph., Vol. 34, No. 6, pp. 217:1-217:10, October 2015.

© 2018InformationProcessingocietyof Japan

2B50
2018/3/%

726



	confinfo_j: 情報処理学会 インタラクション 2018
	confinfo_e: IPSJ Interaction 2018
	filename: 2B50
	c_date: 2018/3/5
	cprt: © 2018 Information Processing Society of Japan


