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Optlmum Design of Automatic Control Systems
with the Aid of Digital Computer

In this paper, utilization of digital computers in optimum design of automatic =& EKRT Tatsuo  Mitsumak:
control systems is discussed. DDS (Digital Dynamics Simulator) and DDS-OPT 7K BFHERL** Katsuhiro Mizuno
(DDS Optimization Version) are problem-oriented softwares especially suited for SEC SN %=k gal ki Harwna
the analysis and design of automatic control systems. The optimum design of hot I A 2 ****  Shigeyuki Namiki

strip mill control systems using this software is presented.

DDS 1s a kind of block diagram simulator enabling the user to easily compute
the response of the control system if the structure of the control system is given in
the form of numerical tables. DDS-OPT is a DDS appended with the function of
optimization mode. In this mode, design parameters are automatically adjusted to
obtain optimum response. As the method of searching the optimum point, a
parallel tangent method is used in the DDS-OPT. By this searching method, the
number of required searches increases only about proportionally to the number of
design parameters.

Ti = hot strip mill control system is studied to optimize design parameters under
the coinstraints on impact drop, recovery time, offset error and motor current. The
performance index is defined as the sum of the absolute error and the penalty
values. These penalty values are defined as the excess values over the constraints of
the design object. The optimum designs are executed with 2 design parameters,
with 6 design parameters and with changing the condition of the design constraints.
The computer design gives better performance than the design aided by human

decisions.
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Table 3 Performance of the Control System Designed by
Various Types of Optimum Design-

YERT & A 7 LB 3 2e i — mith1-,

Ix, BT, Z1LE

PEXRD &= 18 ax &t SREE A hNek L, 1

i | =i 55 151
S | emm [watam| 2z | sees
12Xk FRy (%) 1.38 | 0.875 | 0.98 1.5 0.99 1.5
BRA—/"a— M (%) 35 19.9 | 20.2 20 18.9 20

7 2 v F{E (%) | 0.198 [ 0.211 | 0.137 0.3 0.191 0.3

B & B ™M (s) 0.17 | 0.184 | 0.124 0.2 0.18 0.2

— =

36

(2) myy -
(3) =&, KBF, HH, K :

(4) DDS, 7w 75 4-=w=27/) HITAC 8400/8500,

S FEEMC L 2 ABHEROBERE AIFH VOL.55 No. 8 798

FEDENIMEE R E RO ZLILIRE 2 H 2 A28 2 70 v L 5 1038
al 3 B850 TP 1 THICHEEIL L THEAT 200 L
WEFEZ T 5P,

< 3 (3, EAEREHIE R TR 2 2o ol a2 1774 - 72 f5 4
ﬁﬁfémfﬁ%o5&#%@&Mﬂﬂ)b2%Wmuathun
WA o7 b Foy 7L KM IZSGE X L, REAT 208 X
$WHWUZKJLtﬁ%ﬁﬁ“QéiLTb‘%O T 74w b, hMﬁmHM
T HETFRE( LTS, 826 LB+ RL2L
DT, 2HLIZK,Ky, Th, To 28537 A — % L LB L
2L DTHY, 2B AICHEBL, 4257

GLfE I B AEEF HAEEAN I H Y,
HIRFR] 2 K IceE L Tv %, X 8 13 6 ¥kt kit i
GOIHEERTLDTH b, HliBIK LY 2EK 46 k
D232 LR E N T3, I DOAGHIZ 2 B Ea#E 3 T,
T B ENINE I+ EQ,#LG’M"TKJ%‘% - DR & i L 228567 8%t
ZRFTLDTH B, 6L ixaT TR H WIS 2 B 7 <
FHL T 5D T"Fﬁ’,fj_‘ﬁﬁ TILZALIERE L Z 41 5 o ifil]] Jl\\ﬁf'
2&H BN, D L2ERmEEGT TR IR E L T v
HiaCU> oG at BEE 12 Z 41 & o | BRA#E 2 i 2. 7‘:“767%{;1&‘[' FI
S 2 A > Thal ekt 21772 213, HIPRAE 2 i 2 & ¥ % fol
a2 b - EETE 5,

Sl = 0 7
cLAsA 72w b,

Co
]

Hl = 5

HEHIER L L CIZIEMIEM s TR itk & 3 54 +
2w 7 AT LDRHTICEF A Mm/7bwl DDS # [
L7, DDSIEIZMAEREZNEL, ZHLEH, 27 v
fmﬂ%%ﬁﬁﬂ,%%mM%ﬁﬁafﬁﬁgm%%ﬁfé

LDOTH B, WA, sX5ticDDS2HT 22 &3
[RIEGC IR DBFR AT + o 75 ICHE L 1 1F 2Ll B2
KEl TITZ 2 5 2 &, F72IEMEEZ MR L CRIE 2/ 2 2
D THIGIZ BT 5 FH ORI #HE-CRIE D £ A4 3

&L*ﬁ%ﬂ%ﬁﬁ%%fv(w%m

ikl 247709 728, D D S 12 figiifi 2 o FEERERE % 4411
L B Dkt 7 2 — 2 % FE TFIRAEO P T (2 %4 259
% T2 L 72, molakito B 26 & L TIRE
PERERIEH R 2D HF, BGHHEEL D o#E#s oL Tk &
X+ n74 252, HEANIZ ivwﬂfﬂﬁfw (3 H1H O FE R
TORGE % 5EFT 2 aMti BB O 241772 v, KD &GS
DHIWIZ £ Bakat & ) B fil, BAKMYIZIZ A > -2
7' T#930%, HiHAT E 4 X5 T40% DGHEER 1712,
Wb D IZAIFRIZH 72 0, #bh THE 2 v 722 7220 72 | Ar
H 725 oo ADDS
MEWERT H SE T A HER

Fa .y

DAL ZHFE &2 w2 72wz H

te, MIKAD2»THFBENE, 7-2DDSHXY 7v v v, &
W R L TED 97 D B 3
Ze R,

::%ﬁ#wtﬁw#miyz%Aw%ﬂ
LRI IZEERCEHE 2 X DOTRE TH 5,

SE 3k

(1) %, M#: 7o v 28BHOT4 2> FN L 321 —3ig -

::/7\'}:.41’-\ 2

(1963)

7'\ 77 L, 56 o] B il G i 2, No. 340

Tt e 7h &
% (MDAS),

ANBEICEE2T 4280 3 2 b—
AU SE2E, 49-7, 1351~1356 (1966)
WAl FERIC k2 B BhiiliE R o fig
11-5, 455—467, (1972)

a I i) & ],

b =JL=_1L.
W EXal

(1969)





