fFERER - N A9 B HE W 44 4 %W 2003. 10 / 47

Multirate #E3 & o] &3 CDBCo A4
Design of a CDBC Using Multirate Sampling
AR, 289, 3
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Abstract

B

Due to the asymptotic property, deadbeat control which is well used in digital control system can not be
applied to the continuous time system. But recently by use of the finite Laplace Transform to transfer
function and establishment of some settling conditions, CDBC(Continuous time Deadbeat Control) is studied.
For CDBC design, transfer function is constituted with delay elements and then order and interpolation
conditions are derived. In other way, digital deadbeat controller is implemented and it's output is changed to
continuous type by smooting elements. In this paper multirate sampling is used and so inner controller is
sampled faster than output feedback loop. And 2nd order smoothing elements is placed to the output of digital
deadbeat controller. By the multirate sampling overall output response is improved. The controller is
implenented as a serial integral compensator in the forward path and a local feedback compensator introduced
into the outpute feedback loop. Matlab Simulink is used for simulation.

Key words : Multirate sampling, Continuous—-time Deadbeat Controller, Compensator, Smooting elements.
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Fig. 1 Block diagram of Multirate Sampling
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Fig. 3 Output response of Multrate case.

webd] o] 2AL Agste] AFeel B A AL
3 et 2o

7 "]kuk
T
o wuy=luy u, uy ]
En  &n-1 -+ Eu+3 Epi2 oo &0
J.= En+ N - 8uts Bniz --- & My (
BN+nt+2 ENtntl -+ E2n45 S2n4d - Ents Puso
5)
— k —re (n+3) —

AA, y(i=N~N+n+2)e] daiiE #8494 st
olEl 2
i= 11111117

4714 g dE2gHdEel™, g,=h,—
hie AdSgdeltt.  $H, HIALFIAHARAA
E=0)9 A9 O)F (n+3)x(n+3) B2 6)ZHE

hio ) 2A

=T ti=lTuy uy ... ups17 D

A71A k=19 ASE GERE rank [ Fn+3 o194
w,e TAsHA AASEA &yl "I, ©)HSETEH
i—Jyu,=08 7&24E A48 LagrangeUIZ* A

2 o83 A% TU TE 49 BARLEE Ha
Ha52 Falof shn, 7@ &L thedH 2o

=M GTQi,— LM T M GTQi,— ]

"‘[uo ul “ee uN]T

(8)
o, M=[R+G7QG], i,=[1 ... 1]7

2. FEHAA A0S MEH MA

2% 194 A28 D ()% Bx AEEY D(2)
2 D2 AdF dAr14 28 458 AB)L ol§
sl D(2)9 244358 Tad gL 2.

W; = { u0,2u0,u0(3—y2), u0(4_2y2); (9)
u0(5—2y2_ y4), u0(6—2y2—2y4)}

714 D29 38 A3 W, £ D29 A HEH
717t #olE o oY W oS3 Zh

W, = {0,2;,—2u,,0} (10)

T 4% A9 BAY D(2Y
W= W,+ W& Ho] g3 2

= { uo,ul,uo(B—yz).u0(4—2y2), an
u0(5 - 23’2 —y4), u0(6 —2y2 _‘23’4)}

mnetM D, (2)E B24EE AHESE ohEa 2o

D, (2 = —le(z)
ugt uz H u(3—y.)2 7+ u(4—2y,)2 70

1+z '+ (1—p)z 2+ (1—y)z7 3
+2)(5—2y,—y)z *+u (6—2y,—2y)27%(1—2"")
*
+(I=y)z ™ +(1-yz"°

(12)

¥ Dp(2)l 9Ed



50 / Multirate & & o]-&3 CDBC9 AA

y = {0,0,3’2,}’2,3’4,3’4,1,1} (13)

wetAy Dp(2)9 289 Ve s 2o
Vi = W—u(i=0,,N;V;=0)
V = {0,0, 43— ;) — uy, uy(4—2y,) —

uo(5—2v,— y,) — uy, #5(6 — 2y, —2y4)’— us, (14)
uo(G —2y2 —2y4) = U, e}

214 o3& 247 Dp(z)e 957 2o

Vo2 24+ Va2 3+ V2 '+ V2 S+ V2 8(1—27Y)

De(2) = vzt yz Yty iz by z 2 8 (1—-27Y
 {uyB=y)—u)z P+ (1= y) —uy— w5}z ?
= =) *
Yoz
R +(u0(1—y4)+u3—u4}z'4+{u0(1—y4)+u4—u5}z’5*
(314—312)274
+ (2g— ug)z " ®
+(1=-y)z7 8
(15)

Iv. Al=dold & 2
FPe2E IFT FUA G ALFFE

_ 1
G = 2 st D +3.59(1+89) (16)

g 4, 5% (16)219 FAE o]€3 Matlab Al
BHojd AE HoF1 9o, 1Y 6L 7R AEy
7 oE AEHY &9 vasta ok o974 o9 4
£ Multirate sampling-g& A}&3}A Z%E e £7ol
o, Iy 5 7]¥E 252 AEY Aol 1.25%9]
Multirate sampling& 7}35te] 5853 6do]$o A
98 Ho F3 gloen UxE d¥HE 23 AL E
AR opFRaet L AojYHEE FEAEL Uth o7iA
334 wu,= Lagrange "|AAFE S ol &3t F3H o
<3 2ok

U, =

{ 19.1936, —0.3635, —6.2795, a7)
—3.5511,4.8822,0.6718,1}

vy = {0, 0.0364, 0.2955, 18)
0.6748, 0.9294, 0.9974, 1}

ARFRAY o5 D (dE BT 2

19.1936 —19.55712 " '+52.27312 " * *
1—0.2955z 2
I 13.5224z*+1.35502 " *+1.35502"°
—0.6339z"*—0.07062 "¢

D, (2) =

(19)
£ Jou o uyyl DA2)E 9% 2.
_ 196.9373+36.53192""
D(2) 1+2.1455z-2
,_—23.95612" 18.83552 3 —1.1108z*
0.23892
20)

25 20 96 40 A8 . sn
Timm(swc)

a9 4. 718 948 2 29
Fig. 4 Input and output of CDBC

CHE NN SErSt S5 B e

i) - esrel Mol

2] Ed x
Timateacy

395 9% 4%9e 9 2 29
Fig. 5 Input and output of Muitirate CDBC

DIE A RSl B G CHE U R sCHRl i
T e

Yimateses
EEEERECEREFEDEES
Fig. 6 Output of CDBC and Multerate

CDBC



R - AN 2d Bg &

W E 44 458 2003. 10 / 51

P
N
T

Aot el MEHo M ZxF] g v AE
74 OF AEIHE vhstn Ao fdEde AA
ABEL A2 3l Multirate samplingS AH&3% 9%
HHAFHAZAMEAY AHA B} AFE sdTh ¢
A" fatg A A o] v]E Multirate sampling 2 F&Q
A9 AU FAF JF4H9 HIUt gl S5 d5=x

& BYom, 712 AEFHY £ HF

P

BE AEYS Tof &9 $w 2 waWe
Matlab\ 83 2 & AHgstel ol
SRR : z

(1] B¥B, "2>F 4 =27 A7y FE—Fe— )" B
R D, 1114, 455, pp.289-295, 1991.

[2] sE1l-Fr- Ak, "ESRFRIC B 3 HEEEY — KR
et ST ET Bh (AR GG SO, 2848, 10, ppl201 -
1208, 1992.

[3] WH-EH, "2>F 4 =2 T2 &BE4HBRBEEHESD
CoATIE EER SR EC, 1174, 845,  pp. 1107
- 1112, 1997.

[4] ##-FH, "BE4ARBEY - KRR L X2l -7 -
aRatk,” HHEBEREEC, 11748, 2%;, ppl17-127,
1997.

[5] E. Nobuyama et. al.,
Deadbeat Tracking Systems,”
No.10, ppl1201 - 1208, 1992.

[6] #f-ME-FH, "HF 74— FXo 7@lEICL 4
PR e 25 I AL & o0 e 5T, STl FT BRI & 2 308, 20
4%, 10+7, pp873-879,1984.

(7] MHE-HER, "KRE74 - F<y 7i0L 2 58HREE
R &t HEEBER LIEC, 1094, 655, pp.432
- 438, 1996.

[8] AAk- ¥ -#1H, RRAANTHER LR W2
T4 =2 T ARGEARECHEAR DRI ERBESH
XEEC, 118%%, 5%, pp765-772, 1998.

[9] Miyahara et al,” Digital deadbeat control of
motor,” Nat. Conf. LE.E., Japan, No. 601, 1981.

"Design of Continuous
T-SICE, Vol.28,

. 71 A £(Jin-yong Kim)
Haa

20019 #EHGT AAFGH EY
20039 #ETjstm HAZ LR EY
(FEAA)

20039 39 ~&A : BEUYGW AAEF 3} wAbnA
At Z.

AR Hool®, 2UA 2§88

7 A E(Seung-youal Kim)

L33

20019 BFRSE AABGA E

20033 BEULT AAFEE 2
CERRY

20039 3¢9 ~¥A : #Fdiztn A3 @AAA
e F.

FHEF: HoolE, A4A 3 #34

o2l

Ao,

o] & Y(Keum-won Lee)
EEE

19823 FFuisty AARFEH &
i ARt &4

BAEF : HoolE, A4

DR SR

=
Jo
%
oxt
N
2
=
i)
o
{7
X




