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The Adaptive Control System Design of 0—-E Theodoli
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Abstract: According to the advantage of TMs320F2812DSP in the control and the special need of 0—E Theodoli in the aspect of the
control system’s high integration, the author empoldered a set of PWM pure—digital control system with high performance. With the

hardware platform, the author designed a kind of zero phase error adaptive control system based on adaptive tracking control theory.

The adaptive control system has improved the dynamic capability especially when the parameter is unknown or changing by time.

Key words: 0-E Theodoli; DSP 2812; Adaptive Control

460.8kb, 5 7538 i # 15 F| 1.5Mbps, B AT 64 F 15 FIFO, L

- W7 AR,
PC104 DSP i i 5 4 B 2% 004 4K BT CAP1 3K 41 i 4l 3K
, PC104 . . . 1000Hz B8 85 B (5 S FH IH A 067 13 309 4 S SRR R 10 3 kA 7
. o FizHE E"%ﬁﬁﬁ{fﬁ*ﬂ@mﬁﬂ 1 R
DSP TMs320F2812DSP o K &mﬁ:{ == ]
i S ] H
DSP2812+FPGA m| An|
PWM . pelrdssll e ;fé’;f |4:>| e Ry |
s I o« FE;H‘__ Wf‘i,; 1 |
> > L_—ﬁ_l tesm __y “m
, B 1 £ Sl it ) 2R e i 1
O 3 RGIKITEHESH
2 WFENT S SISO R4
DSP TI TMS320F2812, 150MIPS, D,(p)y, ()= N,(plu(t) (1)
32x32 ’ E*:Dp[p}=p'+xz.‘:urp'
PWM , 3.3V . iﬁ e
18V ), . FPGA H(P)= 2B
Cyclone EP1C12Q240CS8, Hepp== @ ﬁ/hfﬁ(ﬁ'ﬁ: T,yp Eﬁ?’fﬁgﬂqﬁﬁj,uh kil
JEP1C120240C8 256 i 12060 A oN(p) Hurwitz 2503 (R UEX S /MO R S oo, B 2
173 10 4K RAM. FPGA PES S EE g IS
DSP , ., 1000Hz FARZEAD:
FPGA 10 , Yu(8)=R() (2)
FPGA DSP . Hiy W ESEREBMHE ROARKEHSESHA, B4
BESM,
ST16C654 . ST16C654 %|Aﬁﬁﬂi@%§%}:€ I
. RS232 RS422 , (P)= ‘§qp ) (3)
c(i=0,,n-2) NEEIEH ¥ c,.=1,C(p) B I — Hurwitz &
=, LR 257 B B 28 B R E 1Y .
_46- 120/ .82-946 [ 200 )|




2y ) y O LI T

A0
C(p)
u(r)
C(p)

)
(=22
Y= o)

IS RSN R RGN

&, =20y, () +u+u—N,(pu, (1) =-w
i=0

yﬂ'(’):

u,(1)=

4
v= Ef

Hep: e, =3,,0-y,0 R LiR%E,

B TR e BRS A  sR R 1, AR TESE [ S R, )
B HIE A

E we dt 2 —y: (5)
BJI 5z o368 20 6 Popov AR IR ATRT
LA BRI R AE B H B RLARSE . SRR T840 F — 2K HaE R

a) BV HaE R AR
k(&) =—£A,.p"y,,s,dr +k,(0);
HorpoE A;>0;i=0~n
g(e,.0)=—[ Bpuse,de+g(0);
Hrh: % % B>0;i=0~m
fole,.t) == Coue de + £,(0):
Hr: #E C>0
b) Hfl+ B B IS AR
k(e .0)= —‘CAﬂ.p'yMsJ,a‘r - Aﬂp"yﬂrsf +k,(0)
HAH B AL A 0:i=0~n
g(e, 0= —EB,‘p'ufsfdr—Bmp'u!a'f +g,(0)
b 8B, Bp>0;i=0~m
fy& 1) ==[ C,ue ,dt —Cpu, + f 4(0)
E'T"ﬁ’ﬁ CinCro>0
XA B4 RHE ] A BE LE A A RO -
ime, = Oy ~,) =0
i EAATLIE BT A T RES IS, g SN P as
y i e AR B, BT T MR y AN S 8]
AE2HRIRATAY )8,
iy ERTIIE AR AE N BRI RS T ERE A 2
FR7R o

P 2 EAHZE [ IE N IR B R G R T E
Sk I 1 E R ] B BREEPERE, EUSA ASR A x
% F MATLAB #E4T T8 . 3EH 2 PR st S a sy .
(P’ +a,p+a,)y, ()= Bu(l)
H B/ aga, B, BEREEERAREREHEN, S5
BTG SiE AEER R EES. aEN#PES
AR EFT

(1) ARATRW 25 R B 4%

ﬁﬁmmﬁaﬂﬁgw%%gm@ﬂm&mMQWUE
B Cp)h—HIREHKE TR,

(2) B HIER R R B S HIER

T

a) WM T B4 2 BhY ve %

VI KB B BB R AR & R T A TR .

b) BIEA B B0 M e

FUS 1 SE o 45 2 SO 1 LA /N T2, WL A
% X 203 2 UK IR S0, A ) — o] R 1A S B
REAOME . SRR MO FEATT— A 52 i 7= AR ) B
IR I 33X 4 R T

(3) HCBIIRR Y F 38 e o 2 M) i

EL AR 453 R o e 0T 1 R BT AR, B ARk
43 13 e AL T LA A E /I T, T ) 2% ik
WA A TR E R,

(R R0 3 4 BR . EOR R 3 K07 ek AR S
A R FBRSY (38 ARA H B IR 23 2 3 L e A A S
B 4 K7 HAR AR SR B o0 7 2 IBEY av'=aet Ao
RFBU BB R L BIARLY 38 R AR L

DT LGSR AT AR th, ASSCHRHH B2 B R
A5, RFBST A &R GBS, € & i A 6 SCBUx i
AMEEHBE,

3

() B HIE R (b) L B+ B 2 S
B 3 77 ok AR 5 B
. e ) /IAWG‘

J wam_| . f ""‘_‘r (

(a) B4 BIE R (b) He B+ FR 43 3 R
B 4 SHCE I 7 H A B9 IS

4 &it

ACNL BRI B B R, BT T 2T DSP2812 &
SHE AEH REHERBS 24P RE TREHNA . HF
BEH T REMBEFHME BT T R Y B &R R & O
HALRGERMT . AT MH AT AT H

AAEERIFR: AFR T ETDSP A REREAF
& Fat B T AE i 3 br AL B T A 22 H B R AR e T &
SR B AHERE R T RS MEERE. (FREARX)

| (PLC 200 )]

@I!!l

:82-946 120 /  -47-

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



SOC

PRBS
, PRBS
Np Tpo

PRBS

<B/2 5)

« 2]

s Tp=0.35ms,
Np , Np
, Np=10 o
, PRBS ,

AD ,
PRBS

[1] 7 . )

2009

2] , .

. 1997 1

[3] , s .

. ,2001(5)

[4] . TMS320F2812 C
,2008

[5]Analog Device, Inc.

Datasheet Rev 0,2008.

AD7656 -1/AD7657 -1/AD7658 -1

6] . dl .

: ,2006.
[7] ,

,2010,7-2.

(8] . gl I

,2006.

(1984.12-), s
(1966.09-), , s s
Biography: ZHU Xiao-yu (1984.12-), male, Han, College of
Mechanical Engineering and Automation, National University of
Defense Technology, master, majoring in ultrasonic sensor. Zeng
(1966.09-), male, Han, College of Mechanical En-

gineering and Automation, National University of Defense Tech-

Ying—sheng

nology, associate professor, doctor, majoring in pattern recogni-
tion, signal process.

(410073 )

(College of Mechanical Engineering and Automation, National
University of Defense Technology, ChangSha 410073, China)
ZHU Xiao-yu ZENG Ying-sheng

(410073

( 2010.11.08)( 2011.02.08)

( 47 )
1] , , . [J].
,2007,4-3:195-196.
[2]Tomizuka, M. Zero Phase Error Tracking Algorithm for Digital
Control. 1985 ASME Winter Annual Meeting, Miami Beach, Nov.
1985
[3]Landau, 1. D. Adaptive Control—the
Approach, Marcel Dekker, New York, 1979
[4] , , .

[J]. ,2010,18(6):1374-1379.
[S|Narendra. K. S., A. M. Annaswamy, and R. P. Singh A general
approach to the stability analysis of adaptive systems. Int. J.
Control. 1985, 41:193-216
[6] s , .

[J]- , 2010,18(6):1286-1294.
1980 3

Model

Reference

? ’ ?

Biograpgy:ZHANG Yu-liang, male, Han nationality, borned in

March of 1980, work in Changchun Institute of Optics, Fine

Mechanics and Physics, engage in reaserch of servo —control

system.

( )

(Changchun Institude of Optics, Fine Mechanics and Physics)

Zhang Yu-liang Zhang Shu-mei Du Bi—xiu
(130033 3888

( 2010.11.20)( 2011.02.20)

[(PLC 200 )|

:82-946 120 /

(c}:ﬁamn -91-




