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Study of the Wheelchair controlled by Joystick and Voices

Hea-Jung Min, Hung-Ro Yoon

Dept. of Medical Eng.,Yonsei University

This paper is a study about the automatic con-
trol of wheelchairs.This is realized by joy-
stick,and is simulated by voice signal recogni-
tion,

The control system by joyslick is designed as
follows: joystick paddle is connected with a
timer and this timer ouput is high  only when
the joystick is moved. A computer reads the
duration of this high state,and oupuls motor
control word decided from this value using look
—up table.

The control system by voice signal is designed
as follows: partial autocorrelation coefficien—
ts are computed from A/D converted signals and
these values are compared with referance pat—
terns. From this, the molor control word is de-
cided on by the neareast neighbor rule .

1.4 8

U A% ade 20 vyed y bgAol
FoF ootel MMM mi pyAen AA 3
B 2o BT Gem, AHAL g 2D
oA B YAH and A4Y & AEE
] Slotel 2UM e et A AE
spol oft Awe) Az dfoubey 2 ame
Yo S0l $ubE A VA A A FEE
E44E Az BAog ALy g
Al ® AFdoreos ol wwel dxw
el melA¥ (Joystick)el o3 X of 2}
4 A4l o Aol 25} o o}gnt

ZolAgo] o3 Aol UL Ao A¥
% ool uwhep o)A ~»1 Ir}[ = (padd]o } Rl
timere] YA B = Z80 one board m»mputor Oﬂ &I

gl of -‘é 01 look- up table ¥4} o] 23 b= w3
23 FARTE 10
°| """] 7]’ ’Q o ”"f oA 8T F4H A4

|51 A ot 5 & *Ullﬂi = AR kel Zo] Y
"éo}“‘ sfolmz s 2YE ATUF ZTIE 6K
o NEY Eﬂ"]f_l A/D ¥ 32 5] Z80 one board
computerof ¢ 3}, o] ag;]] <l v—’} Xy R 4
Hau gAE ¥ob 2 AHFRE W As] 4
A 4= (Patial Autocorrelation Cooi‘fu.:ient){.’- sl
of ¥ 21 ¥ (Referance Pattern) 3 DIW(Dynamic
Time Warping)oll 2]s) w| i&] 31 Nearest Nvighbor
Rule (NN Rule)® 2 %4 & Mslof {5l w3
23 Aol it .

Zomelagel o3 Ao

zolzu e 202 W5
Al ol wE o % wgel o ‘ ‘é ‘ 2
o] & omes 9% timerofx i mo]2¥ e ]
Auste] WSk A 27E 2 Hag 2YAR
c}. ol g timer 7} Tl (trigger) H W P FEof
A timer 2% WA high el AxTg st
evioel, of YEEE ke oYl ARkl
o x| o] v Freg A4sted e T W
B 53 waduloln] Ry T L
zojay xuol ogduge] timerP R T3H7] §8
of o] 1000x % & @otA timer 23 W2l high
atejo] wE M A A 27HE dusecE Shglth. z o
~gol AgE Yxo] hE v ¥ YPE 2
zloid e, WAlel Yyl 0y &
Bl ¢ WA FATe Qe FYPer 4H
5k 3 0! Jold sv foe ’J*J""”‘ F ol 55
59l vh. %‘174]01"] —’%‘ 5 ’éMM “101—44“-% HE
A aE Q0% A A o, YAl HA ol
£ %Moﬂ G omar waE cgz2efd b
),

Ana 284, o e faa
° " @ luzi m

P e
1 o 1 _:;1 L [;‘
]q - 8 r'—t‘— “

- Pl fee] [

A TS SN DU

0 129 =3 0 4 W W 28 em

2% 2l zolAY S1M oy 22 zelaY $Ald
e 7 ze e U
(#% 26,23 Ze)

o whE HA e W

zoj AT wgo] o dolv dHeAs FHHI
Wx wgre o 233 2

3. &4l o% Aol

g o Ao Axge xLMD FFaL,
oe Qe w, A Y R AR L, TR
ol gy d e s gen, $4q

i =y nehul o (Paraneter) 2 23 5tel & 4
n e 24 W X ¥ n Ao 3
W 4Z % PO RYAA Aeiviol, oWz
Al e Zelan Aed AEoAY ATE

o] k.
3]) *]’4’3“} rr 1"5'

—~T723—



Zo|2EAle] g FA02 Aols= YAl AT

R = 4 X IMN

ML= MIN (I, I2 )

ITU = 5§ X ITL
h Mx: * :’A’r'l o 23 x of v x} 2] 2 vf 3

DN: 3 ofuix el W

[«}

28 3-lefa 1115} ITUG okt 8% 7} LpE L}
i B4 J st ASA g o
2 ddd aadd A H AR 1T0E Y2

SYSTEN
INTTIALIZE
B=00H , E(N)=008
¥y
RN=008
CONT=00
D=41H
=00
POl XOR ¥FS - YPO4
RPa0 - gog > 10 RPOWD > sog >N
=8 YE8
T Te B b [ThEiay Y| [ pEsT
. | oUmUT R AR OUTPUT Lp VALUR
® PORT & CONNECY LKIT MOTOR mﬁ;"?m o mxé’&?v‘m
* PORT B CONNECT RIGHT MDTOR v INTO PORT & IRTO PORT B
2% 2-3 zola¥e o YA Ao} TEE
VAR VE- VA A V8 VA - Rigdi ® *.,‘ of ¥EFE ¢
slzst 2 apolol deuy] Wy 545y
TR EE —?—‘QOUI Aol & *d 2Eo] Al A
3 BAE Hebor Vb HATL 10-20msHE
tofx T BA] w2 PAdstrE, o g o
e e —}'—3}{« T 748 10.624ms ""*}Aioni 6KHz
B Agystgdornz % 37 uojel £ r471|.>;
.o 9w 2o w7 f'IMXI = 4 (J 1)}
th. ’

iR7
E(n)=§i-(1zen+x); n=0,1,2,

b4 8(n): %Aé' Sample (3.1)
Me 87 2 For2 el gl HHF Vol
hERem, d Lxbge 4 (3.2) 8 Fuh.
[
=5[1—agn(xm+1)sgn(x:n)]/z (3.2)
‘31 sfim]=1;Ims0
-1;Im<0
FE AL rde 9% <g Rk A AR (Zero
Crossmg Threshol dy+= 433 7%,
TC + 2 ome ) 3.3

ZCT = MIN ( IF ,
of -
0

©ome: uxtge W
8izo : ,gz}"_J I x

r : 10 624ms E-of 9 ;1 x} 323

(S NTA

ofuiz] 34 R 2] 3 u e oa
o drol Fasag s AR I Y T 43

I =003X(IMX- IMN)+ DN 3. 24 3-1 ITL & LTUE abis 33
(3.4)

—724—



1988 WH H Hr T8

BifikE wmXH

88/ 7

thal ITLol 5t R Wiedvbal of&wl, & ITLg 4
v He AHRHLE FA sy “l °F w2 :‘“} R B
ERE R
) |y AT AL
A7l A Sl AAGeM BHx A4F T A
A vhebuind A (3.5)9F o] o vl

n&
(Yt~ Y¥)( Ytox -~ ¥)
n=t=1 B " ko= 0,1,2,xeevreee K
2 (Y - XY
t=1 (3.5)
DA A FAL A A G f*l ’”‘Hﬂ(’]“ o
Fx o] #AAC gupop AL Jrebd i ’51”_0]
choMgo] A @Al 4 (3.6)%) o] Ay A
Y42 EAge A 4 arct.
T ket (3.6)
i) R vy T~y '
Lt k=R, 8 00 X
%1
1 - 3 Avu 7y
ot
o
T AW = Ak — Akk Ak-1aet fm i By et

¥3) EE MY 23

Dynamic Programming-& AF-8-3} ¢} Optimum Path&
Hobuh2 1 bef uheb tokenB o W e Ao
= "Jﬁl o Dynamic Averaging method-& Ab-8 3}

st 3%5% 23 3-29F 7k,

3-4) AT & R4

Gyt X0 A de ATFHAA A
gom, B3 A& FALMA Ul 4Y, +F
A #12] ot7] 8)5) Itakura v} A A% Ay
Ab£stol =y o] 7L Accumulated dlstan(‘ev‘j 2}
@) dont, ofzlH AgR pE AL ()

_5.'_
oo
2t
32

4= 4](3.8)8} 2 Chebychev Distan 3
v}, opela # distance: 4 (3.9)8} b,

Di (nm) = MIN ( Da (o~1,m-2) + d(nm),

4L (3.7)
Da (n-Lm-1) + d{nm),
Da (n—1m)g(k) + d(nm) )
o gk) = 1, (k-1) & }(k~2)
© |, Kk-1) = Yk-2)
d{ —Pi-lF‘ 1—Flp '5-1 (3-8)

Qo abg
D(N,u)s&_%.il 4] (3.9)
3-5) Decision Rule

test worde} ¥ F Referance word }o] o] 7}g]
T E test word® A4stEY AaHE w3
X Nearest Neighbor Rule-& AF-&3%}9iv}.

4. st=go AHA

Zol AT o Aot He aw we My}

Ho4-1of bebub gl of. ¢

Iloys‘ticlc timer 558 ADZ80
@55 PIO [ Motor Control C'im‘u.'itH Motor I
2% 41 molavigolo T QA 2w Ax

Al o o] 83t one board computer CPULE  4MHz 3
EAE - 280 CPUolwy, Fe] B LEshv] §1% bat-
tery: 6V 120AH battery& 27 A}8-5b9l1, 2t
Everest & Jennings Inc. Zﬂ%"‘ 27]] 0] DC X ¥ (10A
y12V) 2 4 o] B 3bud, A M| (relay) & ol &5lot X

'zﬁr

3
[

U=
SN =

T

SEARCHING
STARTING POINT
AND ENDING POINT

+
[ M) = COMPUTING T07AL NUMBER |

Rl () - st ot

1
= ;[mm(mm

g 32 wAME A% gl DEE

=3 z») 23ty Hobg s LAT Y
G *l*“l"l AMad B x e 29 4-29

AR L S e BV VA VA ‘}k/-’rl s 6]711
o ol Abgebel nhel TLNY E WL Wy
b O3KHz A o) W gasin sampling rnte )l
BKHz Q) A/D R B LR L-i 780 one board computer
2 "J g 4 5 A »l * b ox=roaEy @‘-‘H‘: Z30
assembly langtmgc = ).] E:3 o} 111 n]] = e] 2 93 Habattg
tery back up 7} %t b4I(byt(-\ ROM/RAM boardg Ab-4-

A

—125—



BN || M

TR
I
™

2% 42 §HAA Aol A2 B N

[
h S
P
|3
2

P o
-3
"

2
w

i
X
2

XA g

o

L

=

32
"‘lﬂalnLHll'.

M2k &) g
iu g AR HULL B
Aoy E3A i, A
Sl utel WA Y
e W uA 2

ook-up table 2| dataf *g

AP satol ek Bipely A
1?_] VL VE- VA VA VA VAN T L A |
24435} ol =1, ol w] = Battery back
ol AAE EEmYE APk
T2 pwoe] x| YW 780 one board
g odolels Bapr] AFALE S
} ol iohe] NV-Rules] &3] %%
A1 ¥ & 780 PIOR 24319 ct.
WEe 2usol Wt HEE L
Zol, &9 AMEHS up A} 2.3} -, ol
27tEE RAE ety oo

n .
2’
M

e e

z

X
AR

L E:
o
o
2
2
é

W battery
% 2

2oln
4

Radws
o
x o
rx
-~
-

1o
il
of lob Sje >
S A ﬂl.".c
dc..",!
mo
Or‘m 3
e 2

2
o
O]
rlr
oo rm_z

%
%
2
r2

Sr

r
> -8 =T
2Ty

&2 T H

e

_)rt

»

s -
ot

w3
o
ﬂ@ﬁ’
5]

=

ﬁ[)?:-i
§ Vo
~

=]
"
=
¥ b

% 0. of
i

¢
Hao

of
> T
o o flr e
- Awwti-A
m, e

»
Tox
fr 2

rag
ras’
2

2.4
b4
g
re

Lgsd, "v3o 42 -E-‘ih‘l- -1}-‘3-‘2_‘"51““ 2%

Jdgel was RAN 4o ¢
HAY =T °‘*ﬂtﬂ"k"' fll‘hi, 1984, 12
R x—Jonklrw*]?ﬂ‘Q A,
A

_.,Qr
S~

mu

of p ech' ,Spr1nger VP[‘l'lg Bs‘rlm Heldf-lbpr;r

New York, pp265-277, 1978.

5.7%% 9,"dusyr e Ao 547,31

-‘5':,9}1‘]—,1978.2

6. 4018 2e 9313 ,"Aojg nee] RL",

7] ¥ ot LAt 1985.6

HEY, 245, "SEUY A BE HA

(INMEI~1)2] A1 A",

uf 2t of & A8 4 22} 2] ,1987.12

zlfﬂ%h"ms 320108 of &£ AFHH SYA2
A2 At £ E VI e,

3
N

—T26—



