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REBEEN

To operate a smartphone, we used some gestures with touch panel or using some voices with voice
control. However, these systems have some problems. For example, while people is walking and using
touch panel, they can’t be looking around. It's dangerous. Then, voice control system has some weak
points, too. people who is in a noisy place or library, can’t use voice control correctly. In order to
solve this problems, we develop the new interface system, "GROVE”. GROVE was used a data glove
for operating a smartphone. "GROVE" is coined word by "grow up” and "glove”. This system can
detect various seosor datas, and send to a smartphone by bluetooth. Smartphone analyze these datas for
operating some applications. we had already develop this system. However, GROVE has some weak
points. Then, we developed new GROVE system which is using conductive fiber to get fingers bend. As

a result, system had become more lighter than before one and reducing the cost.
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I
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[
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_____________________
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FA4FE FLH-HEE

4.1 SIAFrYr—ODBRH
4.1.1 GROVEVRTLE1—DEE

VL FIZGROVEY A5 A D A~<— F 7+ M oOUIE =T,

o & WX Tl 59% @ 4:15

Bluetooth Chat connected:FireFly-E542
38660

GESTURE l
CAL BUTTON 31 ’4 g? 97 3
‘ FINGER
CAL BUTTON
3D CUBE
a_-s GESTURE
— VIEW
® 3 vz
MAXVALUE e e
MIN VALUE 636
ARRANGE VALUE 147 BEND
BEND VALUE THERMOGRAPHY

4.1 GROVE: = — D fi# 3

LU FIZGROVEE 22— D FH AR A Z 2 DN T O Z ik~ 5.

GESTURE CAL BUTTON

VAT —% LtolBEO,FHEOMITEERGFTAIOICHWS. ¥ T L —va
DEENKE T LR AFy—2 L0 T ERLEL THLRE 2T LERN
H 5.

e FINGER CAL BUTTON
oM PEORKMEE F/MEZHFLIZODOFY ) T L—varRE L THDH 20D
R EMLUTHE THEAY R REAICENT 2720, TOMICFET,#D -H< %
MR L, o iF O RKME S R/MEEZRRIBESES.

e GESTURE VIEW
B BRHENTWAY XA Fy— 42 RRET 5.

e 3D CUBE

22



BUE, EOREFRELNATWVD ) BIEEL TWDH 202 &23D7 — % 2 W T, AR
DIPDRLTIRRL TN,

e VALUE

MAX VALUE

FINGER CAL BUTTONZ #f L TG L 72 BR D fs ot iF O e K& R~ T 5.

MIN VALUE

FINGER CAL BUTTONA #f L TG L 72 BR D fs o i O e /MEZ K- T 5.

ARRANGE VALUE

F& OB 2#0-1023)» H0-255ZMIE 7 4 Vv Z U v T Lic#k DT — X K- T 5.
— BEND VALUE
Arduino» S b CE o iFEA2Z 0 FE T 5.

e BEND THERMOGRAPHY
f& @ #h 17 BEE(ARRANGE VALUE)D 7 — % % JuiZ, i i OBEIZIS LTtz R T 5.

KRENDLEITIMA2D LB Th 5.
255
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0
a2 ghiF I - —F6o—E

4.1.2 GROVEA 0)Bluetoothi #x

U TFIZGROVEY AT LD A~ — hT7 4 MO Y 7 NU =7 OEEFIEZ X4.3-4.55 7.

GROVE> A 7 A TlE#] ¥ IZGROVE~ D BluetoothEZ Kt DX EEITH M ERNH H. T DOHRTE %
1179 &, Arduinod» & FAE O I OEREE SN DERICR L. 22T, 77V EEB#ZICET
Ama—RE B L THb, #T 57 1 2 —%E % KR L, Bluetooth#i (g £ 22— /L T
b % [FireFly] Z@IRT 2L ENH 5.

WIEIEERL IR D /X 2T — RO AN J) 37273, 28 B LU IS B 8 TR T b 5.
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B o X Tl 61% @ 3:16

X Tl 62% @ 3115 &
Bluetooth Chat not connected
25701 51867

62
Bluetooth Chat not connected

510 390 274 184 3m 510 390 274 184 3m

select a device to connect
Paired Devices

SRS-BTV5
8C:DE:52:35:AF:04
BSKBB22

I I 00:00:00:00:2C:A5
DR-BTN200

00:18:09:16:14:CD

FireFly-E542
. 1 1 1 1 . 1 1 1 1 00:06:66:08:E5:42
1024 1024 1024 1024 1024 1024 1024 1024
0 0 0 0 0 0 HC-06
1 0 0 0 0 20:13:09:29:12:01

Connect a Camera Connect a device - Secure

Q \/

Connect a device - Insecure Make discoverable

o =

X 4.4 #AF FNE2

4.3 #EFIEL 4.5 #AEFES

4.1.3 Wi-Fih A5 EDER
L FIZWIFi A 5 (Y =—#IDSC-QX10 ~WiFi##i+ 2 B D, GROVES 25 LD A~ —

cZ7x DY 7 v 72T OEETFIE % [X4.6-4.8~ 7.

= @ » Tl 61% @ 3:16
Bluetooth Chat not connected

& o) » Tl 61% @ 3:16

X Tl 62% @ 3:15

Bluetooth Chat not connected Bluetooth Chat not connected

25701

510 390 274 184 m

. 1 1 1 1
1024 1024 1024 1024
0 0

X 4.6 #:{F F AL

51867

510 390 274 184 3m

. 1 1 1 1
1024 1024 1024 1024

0 0 0 0
1 0 0 0 0

Connect a Camera Connect a device - Secure

Q \/

Connect a device - Insecure Make discoverable

po) N ]

X 4.7 #AEF A2

Wi-Fi

(Wi-Fi disi

X 4.8 #:1EFE3

GROVE 2T ATIEHWIFIA A S L HEEN L7 7V r—a v Bl 2T 5 10h->T, £TH
AT LD ETOIVNEND D.
CITIE, TV EBBICET A 2—RE AL TD, DA THERBERERZ 2L,

JL OWIFIBREE 2 SR L7, WA T BIRT D52 & T AT L OERMPHEELEIND
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4.1.5 BAEHKE
GROVEY A7 A DX T/t O BE OB EZ 20y D RERE S, B IZ DWW THRGE L 72, 723,
ZORFEIZ2013E DL O TH D, MFEH EE U FICRT.

D) V7 hou=THfl»5 LEWVEOHREEITT-.

2) ¥V 7L —varyOR&EEIToT-.

) FDO®%IEXLTERILEBOKIEOMPHEOREZIT-T.

4) FaENR—DREBIZEHNT, EEOMIPMHENLET D E THIEL .
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LURIZ, MER E oG TR L7z, GROVED I EREE I DWW THRRE L2 BRICE & 72k

ZWMNT 5.

BB, RANDT —F DHENITT X THTH 5.

# B.1 GROVE % 7 A o # K (L & M 70, 181 H)

1=1H 2@HHFE 3kHEH 4FH 5FEH
» 121 194 196 127 0.98
VW 069 067 395 185 4.16
5 128 103 030 214 084
% 150 X(B) 115 081 2.34
$ 060 031 250 Xx(x) 1.20

% B.2 GROVES 2 7 A 0 UK EE( L % M 70, 281 B)

EEREEEEEECEEEEE
» 0.67 0.57 9.27 2.04 1.52
W 139 134 609 313 717
5 1.00 117 056 3.30 1.40
% 5.94 2.25 1.99 151 4.64
B X(x) 255 110 X(x) X(%)

% B.3 GROVE % 7 A 0 # M FE( L & M 5100, 10 H)

EEEEEEEEEE ECEEELE
» 092 254 175 279 1.03
\» 016 074 056 049 0.35
5 092 193 291 029 0.8
% 086 132 0.63 x(¥) 0.88
B x(z) 092 X(z) 115 172

% B.4 GROVEY 2 7 1 0 B Myl FE( L & M 15100, 20 H)

el H 2 H 3FEH  4ElH  5HEH
&» 1.03 1.09 1.21 1.56 1.57
W 0.57 1.64 1.38 0.63 0.29
5 0.77 1.33 0.37 1.48 0.74
Z 1.89 1.21 2.14 1.26 0.73
B X(x) 229 X(r) 1.06 X(r)
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