Index type hand symbol(2)
Manaka Shunyuu

Abstract :
We apply the principle of index type keyboard to hand sign. Because the learning is very easy, not only a person without

hearing but also a person with that can make full use of it.

1. Electronic organ
The last, we described that electronic organ is usefull for appreciation by artificial voice. However, in here, we argue it as a
general singing instrument apart from the restriction of an instrument for a person without hearing. However, the keyboard is

used as keyboard for character input mainly.
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Figure 1 is a conceptual diagram on singing instrument type electronic organ in which the principle of index type keyboard
is adoptd.

In the left character input section, we input a character of words using keyboard shown in Figure 2. In the central vowel
extraction section, we extract a vowel from the last character in the string. In the right composition section, we give a pitch to

the string or vowel.

2. Keyboard

The keyboard shown in Figure 2 is used for character input mainly. Therefore, it is not always required that we must use
keyboard of electronic organ, and so we can use special one.

The keyboard shown in Figure 2 corresponds to the last Table 1. If we press right 1st after press of left 1st, & is transferred
and if we press right 5th after press of left 5th, @ is transferred. Shift key press is required when we treat a character from (&

to 1 row.
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Figure 3 shows an operation board which is externally attached before the keyboard shown in Figure 2. The face of the board
is vertical or horizontal. When electronic organ is appropriated, we get physical stability if the board and armrest are made in
a body. We equip the board with modifier key(M1, M3, M4) and interface by which singing parameters are operated. If we
press right 1st after press of left 1st with left M1 being pressed by left thumb, & is transferred and If we press right 4th after
press of left 5th with left M1 being pressed by left thumb, A is transferred.

When ~ and ° , we press right M3 and M4 respectively by right thumb simultaneously.

Key assignment is free. The following is my choice.

(1)uses black key in order for fingers except thumb not to move left and right.
- 5th : black key

(2)changes the order of white keys of left keys.
+ 1st, 2nd, 3rd, 4th

3. Vowel extraction

For example, if the following is inputted
B

the vowel becomes the following:

They are stored into string Buffer and vowel Buffer shown in Figure 1 respectively.

If the number of inputted characters exceeds 1, they are processed at the same time.
- bk

The vowel in this case becomes the following:

If the inputted character is A, we make the vowel the following:

“ A

4. Flag control
In Figure 1, if storage into string Buffer and Pitch specification are done, the content of Buffers are sung. For example, if the

following is stored into string Buffer
BN
and Pitch specification is done, the content of string Buffer and the content of vowel Buffer are sung in this order.

B

- ———...(long sound of vowel a)

We prepare buffer flag in Buffers. At the moment of doing of storage into string Buffer, buffer flag is 2 and if Pitch specification
is done, the content %* of string Buffer is sung. Afterwards, bufer flag becomes 1 and the content of vowel Buffer is sung.
Therefore, if pitch is changed, ———... is sung at the pitch.

If we want to make the state of system no singing even if Pitch specification is done, pressing right extra key, we make buffer

flag 0. If we do that, Buffers are cleared.

5. Small character



When we input small character, the central exclusive keys are used. For example

ciEo
M1L1C»-R1
or

CoMILIRI

Eo
MILICoM3R1
or
CoMILIM3RI1

¥
MIL1C-M4R1
or

CoMILIM4RI1

b5
L4C»o>R2
or

CoL4R2

- bk
L4CxR2

or
CrL4R2

-bio
L4CXxWR?2

or

CxWL4R2

- b x
L4CxR2
or

CzL4R2

Bz
L4CxBR2

or
CxBL4R2

W and B represent the central white key and black key on kana of small character respectively. Modifier key(M1, M3, M4) can
be used on the central key too. The right key is Enter key.

Because time interval between two characters is regarded as important, we use the above input order in which Enter on
inputted character transfer is done at large character. When in talk, we may prefer the following input order in which Enter on

inputted character transfer is done at the last small character.

- bk
Le;L4R2 MI1L3R5

b ko
LeLe;L4R2 M1L3R5 L4R3



L e ; represents press of left extra key.

If there is - after long sound —, we cope with the following two vocalizations.

Co-MIL5R4
LeCo»

L e represents simultaneous press of left extra key. For example, if & is stored in vowel Buffer, they add the following two
vocalizations respectively.

cH—o
cHo

If there is » in the string, after singing of the content of string Buffer, Buffers are cleared.

6. Pitch specification

Because the both hands are allocated to character input, Pitch specification is done using foot key, etc. The following is the
spec.

spec \ device foot key | simulated keyboard HUD
key foot key figure in display figure in display
pointer foot laser beam cursor
pitch control X O O

(keeping, pause)

paging O x X
(keeping possible)

scroll X X O

We omit explanation in foot key.

In simulated keyboard, arranging a horizontally long display ahead, we draw a keyboard on the display. Irradiating laser
beam to a key of our choice from laser beam irradiating device which is installed our head, we specify pitch.

In HUD too, we draw a key board on the display. Because cursor moves if a deviation of angle takes place between centre

line of HUD and standard line, moving cursor to a key of our choice, we specify pitch. The deviation is specified like the
following principle.
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Figure 4

In the figure, the standad line is chosen in the direction of y'.
In simulated keyboard and HUD, the number of pointers is 1. Therefore, we do pitch control in order to bring the

performance near to foot key’s one. If keeping, the old pitch is valid even if pointer moves and if pause, Pitch specification is
paused.
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Pitch control is done by /N type swing switch shown in Figure 5. Left swing and right swing correspond to keeping and pause



respectively. In keeping, we use not By, B, but B,’, B,’ which are the copy in Buffers.

In foot key, in order to be able to do keeping even if paging is done, we use a device which is a combination of the swing
switch shown in Figure 5 and a pedal for example. The axis of the pedal is at right angles to the pivot of the /N type swing
switch. Stepping on of the pedal corresponds to keeping and left swing and right swing correspond to page up and page down
respectively.

If we increase the number of extra keys, we can specify parameters of volume, etc by switching screens in the display.

7. Semicontinuous pitch

The pitch of 12 scales is expressed by the following expression.

1 rx—1
THEN

If we use the characteristic of display, we may be able to make the pitch output of simulated display and HUD semicontinuous.

re|mi|fa|so|la|si|do

mi fa =1 do  rzemicontinuous pitch
Figure 6
In Figure 6, discontinuous pitch names namely re, mi, fa, so, la, si, do are written on the white keys. When semicontinuous
pitch is adopted, we make each the left end of the white key concerned. Because the interval between mi and fa and the
interval between si and do are semitone, if necessary, we make the width of the white key of mi and si half of the width of the
other white keys. In this case, there is no function on black key. However, we draw it as a kind of mark.
In semicontinuous pitch, with the mechanism that we draw exclusive tracks on the display and pointer moves by way of

them too, pitch control is possible. We call the upper track and lower track keeping track and pause track respectively.

8. Touch sensor
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If we use not keyboard but touch sensor in character input section shown in Figure 2, the section becomes like Figure 7. Touch
sensor in right hand is omitted.

In the figure, if thumb leaves the touch group of fingers, Enter is done.

- 1 to 5 : release from touch between thumb and palm, release from touch between thumb and first cushion of 1st finger

6 to 10 : release from touch between thumb and 3rd side of 1st finger, release from touch between thumb and 1st side of 1st



finger
- left -2, right -2, right -3, right -4 : release from touch between thumb and first cushion of 2nd finger
- right -2, right -10, right -1 : release from touch between thumb and cushion of 2nd finger

The part, Detection shown in the figure detects a finger numeral which corresponds to the touch state of fingers before thumb

leaves the touch group of fingers on character input. The finger numeral which is detected using touch sensor is as follows:

- left finger numeral for basic character : 1 to 10(7 row to 7 row)

- right finger numeral for basic character : 1 to 5(vowel a, i, u, e. o)

- left finger numeral for shift : -2(corresponds to M1)

- right finger numeral for ~ , ° |, small character : -2, -3, -4(corresponds to M3, M4, SM respectively)
- right finger numeral for * ,° |, small character : -2, -10, -1(corresponds to M3, M4, SM respectively)

In the figure, there are no modifier key and the part which corresponds to the central key shown in Figure 2. The practical
maximum value of finger numeral is 10. If it is over 10, we get a result which lacks quickness, so we realize shift, = , ° , small

character using minus finger numeral as control code. The following is expamples.

b ko
R—4R—-4;L4R2 L8R5 L4R3

E oo b
R—4;L6R1 L4R3 R—4;L6R—3R1 L4R3 R—4;L6R—-—2R1 L4R3 L4R5

If there is control code R —4 which represents exsistence of small character, timing at which Enter on inputted character
transfer is done is delayed by the number in the same principle as L e L e in the case of Figure 2. We can replace L. 8 and L
6 with L—2L 3 and L— 2 L 1 respectively.

In order to specify pitch, we arrange small-sized touch display on which scales are drawn dividedly on our back of a hand

and arm.
- Pitch specification : touch display on our back of a hand and arm

In talk, 3 scales will do. If there is touch and release on touch display, pitch is specified and afterwards, the pitch is kept. If

touch and inputted character transfer are AND about time, Pitch specification and Buffer renewal are synchronized.
- synchronization : Buffer clear = Pitch specification = Buffer renewal

Keeing is satisfied by the above mechanism. We realize pause using extra key which is drawn on touch display. Pitch
specification takes priority over pause.

Pitch specification can be made using desk touch display too. Touch is made by an extension of our fingertip.

Reference :

- KAZUHIKO YAMAMOTO, SHOTA KAGAMI, KEIZO HAMANO, KAZUKI KASHIWASE, The Development of a Text
Input Interface for Realtime Japanese Vocal Keyboard, Information Processing Society of Japan, Vol.54, No.4, 1373-1382(Apr.
2013)



K3k >k sk ok ok ok ok ok ok ok ok sk ok sk ok sk ok sk ok sk sk sk sk sk ok skok sk ok ok sk sk sk ok sk sk skok sk ke sk sk sk skosk sksk sk ok ok osk sk skook sk sk skook sk skoskok sk sk sk sk sk skoskoskskoskok sk okoskokok skokoskok ko skokk

KT (F5)(2)

e

TITANZ b
KA F — AR — FOFHZ FFHIISHL X9, BEVMO TES RO THE ARSI TR T MnWI Ryl edTe
EQ I

1. BFANT v
BAFANTVPATEEILLBEEICEATHS WS Z e A2FIHMEARE L, ULAL, TZZTREFANVT VEEIREESED
72D DML NS FIFR 2 #EN T — R TIERER Y LTERLE T, 2770, BRI FIIXZANOEZODOF—R—RN& LTHW
S5NnFET,

centre key B.:istring Buffer C:Composition
B :vowel Buffer F:Pitch specification
right key B., B C _—
(Enter key) - singing
left key By, B '7 p
character input vowel extraction composition
1
centre
left ¢ - , right
A N
i bl J? =3 3 s Al
543218182\‘}71’$1#83841f2f3"4"5"
5:5th, 4:4th, 3:3rd, 2:2nd, 1:1=t
1:1st{a), 2%:2nd(1 ), 3:3rd (), 4':4th{e ), 5:5th{o)
g;textra key
?

B 11351 F — R — F O EL 2 B D ANz FIERESRTLDE AN > D&M T,
EDOXFANX 7Y a2y TREM2DOF—F—-F2AWTHFADXFE AN U ET, FROGHT X2 Y a > TRCFH| D RE
DOXFNOREEMELET, GOEHKEI Y a vy TR XFHNELEFREF Y FE2ERET,

2. F—HK—R

K2DF—FR—REEIIXFAHDEZOIZHWONET, LD >T, BT ULHEFANTOHEBEHNEBEIZR L, Kl
DF—KR—=—FRTHoTENRFVETA,

K2 DF—KR—RIFRIEIOR LIZHIETE2F—AR—RFTT, £D Ist ZH T UEZBEAD Ist ZMTTE"H"H, £D 5th %4
TUZBAD 5th ZH FTIE"D"WALENET, 310 DITTIEY 7 "BRBETT,

z @:keyv, dial, etc ¥
@:key, dial, etc

B 3

31EH 2 DF —FR— FOFANAMI T TN 2 HERZ R L TWES, SMITEBEROmIEMELZIIKFELELET, BFAILN
VEMATSGE R IMITEERE T — AV A M E—RITT 2 EWBINRZENR SN E T, IMI T BRI BRI F — (M1,



M3, M4), HIBNTRA =R =2 BT oA X =T 2 —AZHFWL £, £FOBIBTED M1 2 NLANSKED Ist ZH T L
72 BAD Ist ZHRTIEE"D, EFOBIETED M1 2 F LAV S LD 5th 2 F U 725B4AD 4th 2 R T IE"A "D AN
INET,

W, PEETOBEIIAFORIETE4HD M3, M4 2FHRH L X9,

F—HOYTIXEHHTY, UAFITEZDERTT,

(1) BN DO ELE~NOBE 22 T-OICBEEEZFHT 5
- 5th : B

(2) ExX—DHBEDHFZZEAS
- 1st, 2nd, 3rd, 4th

3. REE
ARENTZXENT- e Z20E

BN
mo. BEEE
a

LD ET, INSRELAH I OXFIINY 77, BENY 7 7IIBENE T,
INCEDRHIEFRRHC IR T N E T,

LD ET,
AN D REF I

A
ELUEYT,

4. 7 7 JHIHE
B 1IZBWT, XFHN 7 7 I iThn, Y FIRERHINIENY 77 ONBDRTIESINE T, & ZIEFHNY 7 71

. f):
P E N, ©y FRERHIE, XFEHRYy 77, BENNY 7 7 DIEIZTE b E T,
. f):
NY T 7WENRNY Ty 75 7%BITET, XFHINY T 7 MNP ITONTZRERTIINY 77 75702 THDH, Y FIEES
NELFEFINY 77 ODRE"DP"BRIEINET, TORBINAY I 775703120, BERNY 7 7ORNENITEENET, L
72hoT, ¥EvFaREZIDZEZTDEYFT———. BTEZINET,

Ey FEEBELTHHEIMTONAEWEIIZULZVWEEIX, ADextrakey ZIFLUTNY 7775 7%20& 0L, NI 7%7

V7 ULET,

5. N



INLFZDATIZBVWTIERROEHF—2HVWET, & XE

=)
M1EIH-A1

EQAAES
FoMIAL1A]

¥
M1AE1F->M3A1

F7z1%
F-M1EIM3AL

i¥o
M1lE1IF-M4A AL

EQAAES
FoMIAEIM4EA]

5o
Eddi-42

F£7z1%
o452

- bk
adrt2
EQAe
442

b ko
4y H4 2
EQAdEe
HrEA4 42

- b x
Favzti2
Eid
hx/E4h2

b zo
4z BA2
F7zi%
hx BAE4 A2

H, BIEFEEL/NXFOAFIZHET oo, BHEE2RL T, BHfit— (M1, M3, M4) iFHEOF—IZEHLTEMERAET. A
F—M Enter F—&RoTWVWET,

PIEIZB VT X FHORHEMEAER I NE DT, EIZBR7ZAXFETANXFILEIZBET 2 Enter 2M7b Vs ANNEE W
F9, REFIZBVTIEMUTD & 5 RRED/NXTTANILFEIRIZE T 5 Enter 270 NBE ANED ABFENELE LNUVERA,

-5k
ffe ;4452 MIAE3ED

B ko
fefke ; /442 MI1/AE34HD K443

fEe ; ITED extra key DI FZRU E T,



EE"—"ORIZ">"DBHLGEFLTO @Y OHEAEZS5NKT,

F-oM1AELE4L
Hedio

JE e 3D extra key DRI N 2R L £, L ZAFRENY 7 7I"H"PRMINTVWEEEIE, ZNS5BELXUTOLS 7%
FerefimL £9,

cH—o
- B

XFHNDHIZ" " BH UL, XTIy 7 7 ONEPTIRS Nite, Ny 7732707 INET,

6. ¥v FigE
MPRIEXFEANIETOSNTWEDTE Y FIREIRF 7Y b F—%F2HAVTITVWET, UTRFOARY 7T,

ARy I\ TFNAA | Ty hF— T HUD
*— Ty hF— | TAATVAHOEE | T4 ATV A1 HDOXE

KAV R— & L —HF—t—A =)

vy F il X O O
(F—E v, K—2)

R=I v O X X
(F—¥ > I hE)

2 a—) X X O

7Y RFIOWTIEHHEEBL £,
BHIIC B W TR A ICHRED T+ A7V A 2 E VB 2 3l U £ 4, SEICEAN T2 —¥ - — LA REEED» 5 7
TEHEF—IILV—HF - —LZ2RH LTy FE2HELET,
HUD IZBWTH T« A7 LA I filiE 2 fifiil U £ 9. HUD D HULg & FEHERR & DRI A DA E U WE T — Y VBT %
DT, W=V NVeRHmETLF-IIBHBIETEY FEBELEY, ZOREIATOESITHo>TVWET,
z’ v’ axiz:ztandard 1ine
% red line:centre line of HUD

B 4
Bz B W TIREHERR T o HAICH->TH D 7,

B HUD IZB W TR VX =D —2Uadb b A, ULzWNoT, XRT 4= VA2 Ty bF—DZFIUIEDT 5720
WYy FHIEZITVET, F—EU 3RS UV EZ—2BEIETCETOF—DY Yy FE2EELEREIT. F—XEI¥y FfEEr2dkL
E

s=ide wall

‘\-‘”'-pivot

5

Ey FHIENIIK 5 IZRINBNAL VT AL v FTITVWET, BIZAAS V7 THEF -V T, FIZAAL VI TUER—-XTT,
F—UEUIZBEWTIE, Ny 7 7d B, B, T3, F0av¥—<H5 B/, B, 2HLZT,

TYRF=IZBVTI, R=V VT 2FoTHF—EUIDNTELEII, HEIARBBSIIRENDE ALY FIIRZINVERAE
BEHOZHVET, RXVOHEHINEAAL VT A4y FOREER L ET, REANVEZBERADIEF—E L ITHH, RENVELE



ZAA VT TER=VT v T REVEBLFIZAA VT TRIER=V KT VT,
extra key DB EEORIE, TA AT VAICBWCHEZY VBRI LIZE > THERBEDNAIA—X—%2HETHILNTE
7,

7. HEEGE Yy F
12 FHOC Yy FIIMTFORTERINET,

1 r—1
f=440- (212)

F 4 AT A O EFIHETHIZER L, HUD Oy FH N 2¥ERGNIZTAZ 2N TEE30 LNERA,

re|mi|falso|la|si|do

mi fa =1 do  rzemicontinuous pitch

B 6

M6 DHBIZIIRESG Y Yy F&, L, 2, 77, V. 7. ¥, KL THY T, #EHGEY Y FIZLZEER 4137 DAL
LLET, 37 70ME,. & NORFEIRESETT S, BERS I, YORBOEIMOEOEDYSE LET, ZOHA.
P oEIEH D FHA, UL, —HOHME LTEBZHBELTCSEET,

HHHE Y FITBWVWTIE, TAATVAICEHO NI v 72l L TEI2RHTEILICE>TH Yy FHIENAEETT, #
BOE T2H{%A2F—EVI b Ivr, K=XbIv 7 LHLET,

8. Ay FtkH—

red rectangle:touch sensor
_.-touch zensor for finger numeral 1

touch display

right hand

CiCoordination
left hand P:Pitch specification
=tring
)] C—
)]
)] P -
pitch
D:Detection

character input and pitch specification
BT
M2OXFANELZYa ilBVWTEF—R—=RFTREL Ry FLUH—2HVWEEAIE, XFANEZYa v B TO L5120
F¥F9, AFDXR Y FL U —I3EBBLTHY 7,
Kz B W TETEEMEM D SHENLd 5 & Enter BTN ET,

“125 5 BUREE L O OMER, B L AR LUEO—&H DK & OO Rk

c6M5 10 Bl E NG LIBD =FH OIIE & OOk, Bids & A LIsD—&FH OMIE & Ol o fihk
S fE-20 4520 A-30 A4 BliR e IR0 —F& H O & OB O iR R

< H-20 4-100 A-1 0 BlER & iR DR & Dl D fiRkk

B D Detection (&, XFAINTE U TIBIRH AN 2 & B 9 2 BT OFE DMK IS T 2 fHF 2RI LE S, 2vF



LU —2HWTHEINAERTFIIUATDOLSIZR>TVWET,

ST ORI 105 10(T 170 5 7 1T)

S EHOAERF 1 S 5(BEa, i, u, e, 0)

- V7 MHOERET  -2(MLIZH)

. CEEE . NCFHOAEBE -2, -3, -4(% % M3, M4, SMAZHIE)
CEE. CEEE. NCFHOAERE -2, -10, -1(% % M3, M4, SMAZHG)

BUZBEWTIHERIF — P 2 DFRDOF —IZHLTEHDDH D A, BETFOEMNLERKRMEIZI0TH, TN LIRS L
i E RHEREZHEET, 22T, AOBEETEHEI—-RFELTHWS Z2IZ&-oT, Y7 b, WHE, FEE, IXFEE
BWUEd, HlzBlFITRLUET,

b ko
EF—44—4 ;4452 E8KLH K453

Eo s iEs b
E—4 ;651 E4kKE3 £H—4 ;kE£645—-3451 K453 E—4 ;65— 2451 £4453 £4455

INCFZEDFEEZRTHIE I — NE— 423D 55818, TOEZIF AN XFIEEIZET 5 Enter W7o X1 2V I7HK 2 DgGE
DiEeke LAIUFEHMTENE T, £8. E6IIZLAE—2/E3, E—2FE12LTERFVETA,
Yy FIREDZOIZTFOH, WIZERE2QE L TCRRLZNIDZR Yy FTFT AT VA 2BELET,

By FHRE  FOH, BiOoXy FT4 AT LA

REEZBVTREEP =Z2HNIEMIZAEITL LD, BV FREYFTAATLAIZEZYFT VR —ARbERHEI N, £
DRIZZDOE Y FHRMREINET, Xy FUALXEANLFEEDTOND LYy FREL Ny 7 7 EHRVRAMEINE S,

CEHH NV T 7T —= Vv FiEE —= Ny 7 7 EHK

EROMAMAIZE D F—E U TSI NTVET, R—XE XY F T4 ATV AIZ&IT 72 extra key ZFHU TEBU £7,
¥y FHREFRR—-ZIEEL 7,
MEDRYFF4 ATV ATy FIREERTS L TEET, 2y FRBEOEEF Y 7TV ET,

S Xk
CIUARE. A BAK, RS M. U 7V R A AHARGEIIEHEIERER DO DX FEAT A V& T = — ADHFE, HiR
JUHR 250 SRR, Vol.54, No.4, 1373-1382(Apr. 2013)



