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ABSTRACT

There are a variety of trajectory and control algorithms
available for robot trajectory tracking. Before using the
enhanced trajectory and control algorithms to reduce the
tracking error, we introduce the new method which reduces
the tracKing error by clipping the jeint velocity. A lot
of robot trajectory tracking methods are proposed to
enhance the robot tracKing, but irregular tracking errors
are always accompanied, Up to now, these irregular
tracking errors are gradually but uniformly reduced by
introducing more complicated control algorithms. It is
intuitively obvious to reduce only the big errors
selectively in the irregular ones for the better
performance. By heuristic method, big tracKing errors in
these irregular ones are assumed mostly due to the fast
moving of joint with respect to the same tracKing and
control method,So, in this paper, we introduce a new
method which reduce the big tracking errors by clippings
the  joint velocity with the constraint of given path.
Using this method, desiredtrajectory tracking is cbtained
within the far reduced error bound. Also, this method is
successfully applied to generate the path-constrained
error reducing trajectories for 2-axis SCARA type robot.

1. M4 B
A Aol Ade] n Folxl FEAANR R

pe] el 2xe HEEE pAT FHajok v}
o 2RE FAES YIFTEA] T Fold A

A
2
o
o

-y
B
L
2
2
i3
e
E-
e
e
Ol
g

2
£
=

o Jor
g
v

&E
O N 2050

®

f«t‘i
4l
2
R )
1o 3
ot
My

a5
®

oMb AXe A
& AHE7) Hoe
o tisiM dpsie]
Ay dmelg
#} { (Cartesian

e

7] mfjgoict. 5!

8t7] A AMZE Aoy
AH AR Ave FAE
£ 2rES H3I A 9
o] gltk.  R.Paulllld]l 9
coordinates) F2bol A 9] AX Y Aoz}

A

%O 48 % > 5 5Y i T Hok tio it |

Rops
iﬂ-""g'“‘“’%‘
ofts

22

o

e
1194'3'&‘
(R
M
+
w
)
%
S

oo
°
o
e
&
N
ok
oX
S
w
r.3
(4
=
2
2
2
o
2
i
Y
£
i

o] B.Caol8)%

il

:
P

e
2

Y

X

S

o
A
"

2 jo gy 20
£ 32
22 &

o

P

x
2
i
ok
fir
=
5
-2
]

o 11 Riol
t
o™
e
¥
)
T
~
i
)
i

A
o
2%
e
X
K3
ir
of
%
WA
o
~

&
Y
[V
313
S
oy
Y
*
W
h
i
iy
)
ju
x
o
&
i 8
4 af}ii
Bl
1ary
o
£

by
2
o}t
PN
H1 12 gy
)
2
X
fe e

s
Em o
-t

'P:'J}')'

fo)

. &f\l

B
o
2

o

o

o

fr

oL
b

"“QJ})
Wil

2.1 BRES 3=

FARA BHEE 43 tiige 2HER 4709 2(1,2.2
91z FAslo} 9l FARA 2RE Eajol ojgpzel xtgqy
de a3 1,29 2o

= iw
s wai:ﬂ
] i

1Y 1.FARA ROBOTS] #jy 7=

19 2. FARAROBOTY} g
2.2 MaHs) 74

AAE Aol A2RE 71E9] Aolriole gAY
o 4709 ME clelwE Ay peR %
stoick Qlejso]a HEE PCEAN HY

o Ao} Bolojdaa ME BE HHY
oY 4 U= Azagct a9
9} DAC board®] ¥ rlolojmifolct

I )

addr.
LU (addrene
5 ducoonr
yar
wo

eate =

emical
SimTand
Tegletar

=
Tegieiar
orewe mlom i
1 reoTiter i—

2y 4 DAC Bze Bd clolojny

[ PONRMRZON FPTPMeX™

.
SABE
4550 ano
1




23 45 ¥ HA Ao
2HEY X Alole 129 5o debd 912 Ao BER
A Be g 2o

vCu P
Velockty AC Moter ROBOT
(o [ Roeer |
4y
Somese
A% del®

a3 5. 91A Aol BE=

3. AH AF

3.1 Mo YHEle 4y

2RE9 AL Uutxoz  HuFH(Cartesian
Space)‘ﬂl;{ AAAY AgET H3e AP &= 947
#8H(inverse kinematics)& F3l @A MH(joint path)o.B
wgslojAn o|zjg FAHF(joint space)olr F2 Aoz}
ojZojzrt, Z, =EAYAAALele] 4 7 A (knot point) E&
Agstal ARAY Aloje) HIE B HFFHoz #EAHS
2 st v

Tl 3xt cherd WY

Yol & e oF sl AHAEE TUHY
PR e i g S dx

@
[ X2
o4

A

o
e nk

o
24

o

2o judretio gL
_E,{l.&ﬁ.ﬂ. e
g

ERERCR LI
W) =ab+alt +ait’+alt® (3.1)
Bi(t) =al +2at +3ait? (3.2)
Git)=2ab+6ait (0 <t (at)  (3.3)
2 ie ish iv1dA F{AAold ﬂ%’Q‘e &

4 AHEE] o834 splinel
62 3!4;& FolMe BHF
HoFEa Yl

)
wj
2
K-
o

o

ju
4
(24
Y
%)
®
rE
9,
J&_g_nin
2 [
e

a) 37 AT A

aMXrY Al B BIARR] WA

T3
» 9.002 {poa

b) @A AN A4

MXPYR] B BRI S

3 7en Tao

5 e
= @.002 (vec)

o #d FPAAMe §=

1B M HioE A atbrh rir e B

MW YW WIS FING

LT3 e
 B.80F fesat

d B8Y FLeM9 7HE=

a9 6 AZ AL FA3 B FReAMS AN 449 o
3.3 FUE =y 4y ANy

AL 443t A0S sFYYol get Ay 23019

fidle Mg £E9 Ho & gg ded 53

o &EXo diA .71 %39.&

k!
%

A
%

9

o N,

LR

e gk,

e

JHaiﬁnﬁ 1o,
EJ})qu

K Y2
et
h

~Jorn

Iy
<
N xene b Nk onn e

ﬁﬁgﬁi
e

N

Y
2 iy
Mg
TS
N
Tk
X

o
e
ol
i-
o LR
3R
T
%
R

Sy
3
S
P2
I
=
i .
B
P
i
o
B
e x.
P

Tovlorli oo

Y

EXr

t

iy

2

.b]

9

o
_0'_9‘
fu
ot
2

R
N
Z5
R ot
>

e

o B2

gt x _m"b

g

Mo

nju
(-]

%s

-3

N
W
Z 4
ol o
e
2
B bY)
So g
£ o b
Wg i’-g
3 p g
52 g < o
e
_\l_‘)h
%0
Fao
4008
EXCT T

)

P a
Haaumpe
]

_&_gﬂFMIO r 2ounis
Mg,
N X,

NN
e KT N it iy

ey

L]

e

i

iR Siany
fglen

o 4050 o Bt w3
M

..

-3

E<)

Ry

L

N
B3
i

s

Es

£

2

[ t, t, L]

3y 7. 4 Adde HAR
th; : RBA 19A A3
thy ,th;" : B8 % s g
t; : B{A AR A
ty .t B3E F iNANT

f

9 agaM 71Ee i ¥d &EE vi=i*t‘:—::'i‘_‘—l'!- o

. o71N 458 &52A 39 ;& uoh dAd v &
&) Aol QP BPoz thy & FEh oFA o
A thy & ;9 YANYo2H 58 FUY. ode &=
S/ =‘—h-t%t_"lL of g 4EE ¥ FE ALE
ojazkAl whge = t,” o thy” § Fae] thy” ¢ ;& UA

A, oliel &xE V)7 =‘—ht——_'t—£',—L ol 9n 2 &

E8 #AE VIV C VY 7 g olg F43oz
FHE7) SisiM gelM AFE uist Po] Az 13
BszA FdsY o, & 4= o
|$V” (3.4)
=
V.gzs 43N
Vit e 45
m:4 59 data AF
— va_ l Vi ’
K'—_——Kv,m (3.5)
Vi HY &5
K :ul3) A4
ti=t;+ty+K, ty:71&ES] A1 7y

- 844 -



A8 MM K@ 2849 ¢~ B 40—t g
°] El:L’ tdq‘_‘ t;“‘t;-;%’ Q}DIQC}- =’T—,*)?_} Z}Z’% 57873}\‘5
A (factor) 7b B0 . 2282 K, (0 ALdE A2 gA

ofdeh. oJqA P Azt o] IR 4

28 AAE RaAsl AT 3 FAT wdHe oL
gy = d 3 900 Teols Adne as 5l
£ U89 ¢ UE Soln. 2dse w00 A 434 4%
o LIRS LI TR I R Tl FU L TR R
e
* T TN gmimet
S

SRR i

a) M5 BAFIM A

L A R e, DR

g0 [ wRE (3 W e SR Wee
BT peaat

b BTE A FieiMe] &5

B R R e R Rl 1

e L1 W e 3 L=y L Woa
. RGON famet

¢ Ru¥ 3 FAHMY Aise

g 8. B {}%94 o
4. HHY AR B2
AR LERL

ag s AHe o
a9S Aol WY AES 2FAGLR HidA BAF
R 1. 2¥ee] AR FEA

Tracking

Trajectory Coordinates(m)

Time(sec)
Tra.1 {0,0.65)~+{ 0.0,0.35) 1.8
Tra.2 0,0.65)—( 0.3,0.3 ) 2
Tra.3 C:(-0.4,-0.2) R=0.1 2
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