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A Proposal of Point - to ~ Point Optimal Control Mode

Kim, Joo Hong* Eom, Ki Hwan** .Cho. Han Jun* Oh, Jun Nam* Kim, Jin Han*

*Dorgguk Univ, Electro, Dep. **Yuhan Tech, College Elec, Dep,

Abstract

In the point-to-point motion on servo system ,
the control mode which minimizes the performance
{ndex including the impact of end point, time and
energy, is proposed,
to the feed-
back control system of D.C motor and then had
a computer simulation. -

This control mode had less
© point, stedy state error, time and enecgy than

The proposed control mode applied

the impact of enrd

the bang-bang or the saturating- proportional
control mode,
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Fig, 1. The characteristics of controller,
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3 W Wi W2 W3 Wé
87.18108 150 20 1 3
1489, 95738 150 1 20 1
140,2529% 150 1 1 20
1.51587 150 20 0,01 0.2
® LolAl WL = 150, W2 = 20, H3 = 0,01, W4 = 0.2

D Hee] J glel Y HE UE
elet el s3SI E YU
Fae WS e Yk

A dacielr  6.070[(Cm]dwl AFAIzZHTF =
1.8213[sec]olc},

&t
Algefeid e

A, HRH Algeteld
g 3 2] Aojdlel Aol Y Mo
et A AL, MFAMTHE Abgstel dAY

73—



M AR RaEse SR HIR

Aol7l2) W H o ChgF) el

o) g el 24

2jetsh aofut2iof grollx Pt 2 p s
of et wbeizl ol 4 2] AojtAge $U
Hoirllsl 2 gstel vl FES P HEEH
sgelelde Y s, g e, Y T ol R 2
T ALY Aeiwdz ol BREY YL
28 3lejch

Ua
Um
X1
' Xf
JRT™ -
2% 4. Bang - Bang AMeiR =
Fig. 4. Bang -Bang Control Mode.
74 Velocity
23
3 Positien

¥

—8—; Accelation

13

.00 2, 4. 6. 8. 10.00
2y 5. At AMolR = 1
Fig. 8. Proposal control mode 1.
8-
3 Velocity
33
-2
_.75
4 Accelation
—-12
0.00 2.36 4.& 6.30 8.36 10.60
2y 6. UM AMejrE 2
Fig, 6. Proposal control mode 2,

. Velocity
’ Pogition,
0- ‘ Y
-10]
E Accelation
-20-
000 200 | 400 680 800  10.00

X T Barg-Bang %3]
Fig., 1. Barg - Bang Control .

2. 7 AMoiwas Zyua
Table 2, Comparison of
each control mode's characteristics,

Pl ) A) MODE 1 MODE 2
Hrrg4ad | T.72414 | 1.5159 2.5873
A3 elxe] 6.3727 6.0700 S.0300
A 4t & AMEs] 0.5167 0,0019 0.0012
Al 3 Al ZTE] 1.8428 1.8213 1.8408
2 B £VF{~1,1689 0.0076 0.0106

£ 2elsisy ALY Aeiyel HAAN4Y4

s AR, A, MEGE0 MY Hany,
Y 22l £ Mastse NE FFE
F2 ATY ofuxg ML sE HyA ¢
Ao b3 ugAYF Joich

5., @ =
Holx el Yzheld FMela Aaipeds 2

olviale] aase sl
ddso] e

Hel 33%

¢ A 2

R

\ —{ﬂ
r|I° S

HERDER

eit g Astedch,

Agte AeiydE ARUETIE FAYAXL el
Y el Polstel e Agaoldste
PR shoich,

= AYY W] lug MexYE %

Aoy - W A
AojgHgd FYY
P2 QY AW o)

2 UsE dgen, 2
ojubdl naln ZE2- val
zi el Aol 2HEA|H 2

-4~



&8
e
o

PA ] A U] =8 1988.11.25~ 26

HAPe2 &", Fdesh asz, 2ol
Sol sty He g ¢YEt

ol bzt o]l B Aoiypd el

2 el
23, Ag%el Hstzy g Fx=o F

Aejol YYE Wyex arLBch

3 2 # o

1., John J, Craig,"Introduction to Robotics",

 Addison-Wesley Pub, Co.,Inc,,1986,

2, Rechard Paul, "Robot Manipulators®,MIT Press,
1981,

3. Yoram Koren,"Robotics for Engineers",McGraw

Hill,Inc,, 1985,

4, W.M.Wohham and C.D,Johnson, "Optimal Barg-Bang
control with Quardratic Performance Indices,
"in Proc.Joint Automat,Contr.Conf., Minnaplis,
MN, June, 1963,

5. Mthanassiades and G.J,5mith,"Theory and Design
of High Order Bang-Bang Control Systems"

IRE Trans, Automatic Control AC-6, pp.125-134
»1961
6. M.E.Kahn and B.E.Roth,"The Near Minimum Time
Controlef Open Loop articulated Kinematic
Chains", ASME J.DSMC, vol.93,n0.3,pp.l64-172
ssept, 1971
7. P.M.Lynch, "Minimum-time, Sequential  Axis
Operation of a Cylindrical Two-axis Manipu-
lator®, in Proc. Joint Autemat ,Cont,Conf.,
Paper WP-2A,1981
8., K.C.WEI,A.E,Pearson,"On Minimum energy Control

of Commutative Bilinear Systems,"  IEEE Trans.
Auto, Cont,, wvol,AC-23,n0,6,0ec.,pp,.1020-1023
21978

9,  B.Friedland,"The design of Optimum Controller
for Linear Proceeding with Energy Limitations
3" in Proc.of the 1963, Joint Auto, Cont. Con
f.oopp .12-4-1~12-4-12,1963,

10. Stanley M,Shinners,"Modern Control System theo
ry and Application”,2nd Ed., New York Institud
e of Technology,1978,

14, Dommld 'E. Kirk,"Optimal Control Theory an Intr
~oduction”,prentice-Hall Inc.,1970.

12. Ogata,” State Space Analysis of Control System
s," prentice-Hall Inc.,1967,

13,8 o 2," BEX #amilikel =2 e

e NIRRT, MRSy WP AHa
%2 =¥,1986.

...75..



