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Small Action Controller
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We propose a wristwatch-like wireless human interface device for personal computers called a 'small action controller' consisting
of a 6-axis motion sensor and a low-power microcontroller. The proposed device helps handicapped people, who have difficulties
in forearm movements, to input shortcut keys by using a small alternate rotation of hand while maintaining the home position.
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Figure 1 ~ Wristwatch-like wireless motion recognition device

2. RE—=LT7HV93varviio—3

X 1SRRI CREE AT o IR LT S R BoRT.
DT A ZIFAE OF) & Fi & VXS O T I ik T
—FIC ko THEETZLOT, M 36 (£26, Ak
WK S0HZ), AR 3 Mk (£250 B F, &R SOHZ)
NH7e % 6 EB) Y v RO, R AE & EERERR A 4T O
IMNil~A4 7z ba—7,24GHz VA VYL RABEEY 2
—ANHHREN TS, £T A A0 ERIIRENE
MEEDTK 43 77 L5THY, N2 T —7 1 TOXE
A EAETILE G 8 FFfLL EofEA N AgETH 5.

246



2016

IPSJ Interaction 2016

Wireless USB
keyboard emulator

M 2 RE—ATZTararyha—I50OER@E

Figure 2 Experimental Setup for the Small Action Controller
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Table 1 Motion symbols and comments from 3 subjects

R | EIHNEA EEPRIL S OCgRH D= A > b

o0 |40ny R 72 L(A,C), 772 0 EV(B)

02 |40 20E | FRICREZ L(AB,C)

ow | #Hwstonn | MEZ LA,B), O & XBIEEC)

In NORD RRHE(A, C), KT LEIC (B)

NI HATA R M7 L(A), FEORY AB,C)

Up | FEFbLET | 2PHA,B), FEORDAC)
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Table 2 Rotational angle for each motion symbol

Rotational Angle (deg.)
Symbol = e Gt A | Subject B | Subject C
(0] 295+27(508+ 53| 226+24
02 291+2.1(444+10.6| 18.3+2.8
Oow 92+20|326+ 1823717
In 95+1.7 1217+ 7.0[ 148140

4. EBHRFT7TLTIXL

HEHRBROMRLERDLFOHENFHFOOADICLDHH
HEE 2 L) EB L o TV B Z D, M1 LUK 2
AT x AP & L7z EIES A HE o, (dps, degree per
second) ZHFMFEETHZ LIk » CEFE L - BERIRA
EOoEiTH> 2L Lz, 22T, AFREEYOE
0 R EERORELEL E W o mERIC L > TEEIT 5
T EREZRL, t1dps N OAEE RN & I S 7
AEE s LEAEREEZIT> TS, K2 TAHO 34
DWERF TR L, 02,0,0w, In ® 4 FIFEOEH % Z i
1 0[EFD, FEHMTNCTNEEE DAY — RRLH#ER O
KRE ST TT o T2 BE O A EEFE R O SE Bl & AT YR 72 %
L7zbDThHY, WpE ZEIEICRRRERIEL2EN

247



2016
IPSJ Interaction 2016

HDHZENyhot. £, NORY (In) IZ25WTIES
NDOHEERE & B IZIMU~D B SR 22 [EER1C % LT/ & 72 1] 83
AEIZEES>TRY, UEBEANEIZE > TEITLIZ W
FEIZR-oTWDZERNRBEIND. —F, BOIMI~D
FHEORY THD OwIZHOWTIE, #ErE ClzonTiElE
TEORERAEN/NE L 2o TS, EBRCIEEERD A
E—RFR%ELTWDEICRATWE. T2bh, s
Clx THRWAMIITORY ) WO iEHEZ T9o< Y LisMl
O3 | ELTHIR L CWERTREERSH D Z Lond, [Hlig
WCE L EREIZ DWW T HIEB 275 T 2RISR~ & T
boHLEBEZOLOND. KT, FIITEBHESES)ICE L 7= R
DTG L BAERZEEZ T LIZbOTHY, WEHE C Tt
~DIFVOIY (OW) DS DA DY (0) X D HH 50%F2
EEWEMZETHEE Lo TWDEZ ERSND. 7,
BB C Tk 02 OFEBNC TRUOYERE K 0 20372 0 FH
A — FICCTREEB 21T > TWAHZ &5, Ow AR
TIEHAE—REEDDLZ LICRAT, BliEAEL/ ST
HTET, OLDOBINELVEGRLDETHIENTE
HHDEEbis.

£ 3 FEORYEBITIT D LSO TR

Table 3 Time duration of rotation for each motion symbol

Duration of rotating motion (msec)
Simiol Subject A | Subject B | Subject C
(0] 511+ 77 | 1057 £227]| 523+ 78
02 426+ 48 | 713+397( 295+ 66
Ow 440+ 78 (1165279 773 + 182
In 509+ 120 | 969 + 346| 538 + 174

x4 [FERED RS DHL—L

Table 4 Recognition rules for the 4 motion symbols
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Table 5 Keyboard shortcuts and corresponding motion symbols

O | FEBAA 20 £ LL L o [RIFR3E By ek 7% il BRI ] P L2 6 2R

Symbol | Corresponding shortcut key | Remarks

02 | O OEMFDREZRHHIFF 0.2 FPLAN T 2 [HhEfpi s 4

02 Control +Z (Undo) most frequent

Ow | FEE A 10~20 & O [aldsE Bt 23 ] [RIFRFE IS 38 4E

In Control + S (file Save) not so critical

In WE Y O ElEREE) RS BELL ) A3 FRIEE PN I8 4R

Oow Control + C  (Copy) not so frequent

BT, FOEBICLAHEBRANZER L TRV
W2C, FOREDOFEREZEINE L TNDDONETHS
e, 3AOHEREIZTELRY BRI KA F—H—
RA~DADNEEZIT->TH B, BRFHET A 22X 5D
EIFH AT o 7. ZOMKE, BRREERA LIS Tl s &
BRI LS AEEIXIEE A ERHEINT, FREESR
DT 72 B [EREE S RFPNCE B L CAE LD Z L i, 1
FEETH-oTe. £IT, BAIRT LI A —cTF
BORYEHOBY ERALD L L., 22T, HER
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o Control + V  (Paste) not so frequent
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Table 6 Changes in rotational angle after the training experience

Rotational Angle (deg.)
Skl Before training After training
@) 295+27 316+ 16
02 291+21 291+ 13
Ow 9.2+20 183+ 2.3
In 95+17 149+ 2.1
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