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Tactile Presentation by Long-distance Driving of Magnets using a Remote Coil
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Small devices that present a tactile sensation and can easily be mounted on skin have been proposed by attaching a
magnet to a fingertip and setting a remote driving coil on the environment side. However, such devices have been
used only at a distance of several centimeters from the coil. We show that a coil of practical size and power
consumption can convey sufficient vibration for tactile presentation at a distance of 50 cm or more.

Key Words: Haptic Feedback, Magnet, Virtual Reality, Wearable.

1. Fif

R RAE R OF BT A 2B OBREEEZ M ESE R L LD
W VRIRBRICB W CHERICHEERERTHY, ET 4 271
AFEEZLIBREINTWD, MET 4 AT LA IXTZFOED
5. BEHREMLIYST S IARINTEZ ERHKS, B
BRI OfET + A7 LA [1] [2] [BlTEESEREICHE S
TWATOIZIE LW AZRB L LT, v=7 77080
it 4 A7 LA [ANF2—F OITEI ZHIBR L7220 &0 5 Fl
BB D, ELWTRORREL, 2—VFRFICHIEEE
HETRHEI 7oV LRI ER A2 LT i b en &n
IEMES N D B,

Z ) LISEE oM S 20 5 5k & L C, BRBaakE A fh
HT 4 AT LA L L TERRBIlER 6] (7], L—3—
(8] [9]1Z&HAWCHIEICHNEZ 5 25 HEMREEISNTWD,
—HFTINLOFEF2—F LEBOMOEEDICKE L E
BINDH L L BT, RO EENLE L 25 TIETH
HEFE XD,

Z T, AEARTEE LT, Az ZENn
NETHVIELIEZINTWA[10] [11] [12] [13], ZEARR
RRERRE L CIRBREEIC oA L E, HIRICRIG 234 L, SR
DALV E > CTHEOEAZBRETH LN LD TH 5,
B IR DI EY TR B L Z T ROl 2 iF 2 —F
DHEA G TENET D2 LR, E-a DRz
FTIUX LK FEBROT-O, Bl 2L TRICHA 2 UL D FRE T
Fr, BEEOEMEI TR =T 7T NVEEIZEARD K
WeEEZIBLND, IHIC, BROFHMIIL>TR T yFx
MEMRFIZFARETH 5 [14] [15],

I T, BAEMEIEREEICHWS Z EoRBERE LT,
PEREAPH IR T & | d6 L OEEUE e o 8B BRED 25 et
ENTWHWARNWZ ERBITFOND, HEROMIEDELL FA~—
K74 R0 H v FRFNVOREFTEDRANY o ZARIED FF~
OfEFREZRMHEE LTEY . A 0 BH em OBREOHIFH
TEMELHER LTS, LML VRARTORMAEEZ S LF
e FRBLICEN N HGPE & LT 30cm FREE O REIH S LB L &
26D, £, FIZIZAELIR EBIRICR R 2R %
1T 720X, 2 DDA DR ZMSLIZEREY 3 5 BN
Brieh,

2T, ARBFFETIL, 30 emfElZ & DA % 72 (B AR K
THRENRY A XD VL > TR SE 5 Z ENARET
D EERT, £, BAOME NEIRIEENICR AL,
TN & o THEBOBA MR S 5 ATt 5 5 =

EERET D,
2. BEFHE

K AT bz Fig. LIRS, &K 36.9V, @it U T v I 1.6A
@ CVCC &R (constant voltage, constant current) & §f#EA
& 1000uF ® 2> 7 4 FET(H > 7 A, 2SK3004)5 &
Naf M k> THEf ST 5, FET @ ON #HiiZ 0.2Q
ThbH, IAMTEREN 17ecm OIEFRTH Y | ERE Imm O
T ANHRE 300 [FBEWTN D, ZOK, a4 LOEHT 2
QTh-o7T,
ARUATATIE, ar T o HICRBESNAEMT Q=CV IZ X
9 0.037 27— ThHY . 1.5A DEERTHRETIITH 25ms
THRBIZE T T 5, EEKIZOL O0ONEHEILE A v &7
oADK BIXOEREEOHKICLY, arF o~
DOFEITIR LZ 100ms 733> T2 (Fig. 2), HEIZDNT
B L% 50ms THET T 5 I ENFARIN DD, BHAAMIZ
13X 150ms JEHI TV AT A LR T D Z EBFRETH B,

6 R
e e

v L

Fig. 1 Schematic diagram.
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Fig. 3 Orientation of the magnet (N pole at the red end). In all

cases, the hand faces the front of the coil, as shown in Fig. 5
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Fig. 4 Measurement range.

Fig. 5 Scene of the experiment.
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Fig. 6 Results of Experiment 1 (upper left: condition 1, upper

right: condition 2, lower left: condition 3, lower right: condition 4).
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Fig. 7 Results of Experiment 2 (upper left: condition 1; upper

right: condition 2; lower left: condition 3; lower right: condition 4).
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Fig. 8 Results of Experiment 3.
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