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Shipboard photoelectric equipment servo system identification
ZHOU Jun-peng” ,L.I Yan , WANG Yi-hui,CHEN Jun

(Chanchun University of Tecnology, College of electrical and
Electronic Engineering ,» Changchun 1320012 ,China)

Abstract: Obtaining the motor mechanical time constant T, and inherent magnification K is knowed as
system identify. Ship-borne photoelectric system was disturbed due to the roll, pitch, bow wave dis-
turbance,and the reliability and accuracy of the system discerniblile directly affect the regulator pa-
rameter setting. Thereby, the steady state and dynamic accuracy will confront serious influence. Con-
ventional formula method for motor mechanical time constant in the practical application is very incon-
venient, and most of the occasions for T, can’t be gotten. Based on PC104 hardware platform, this
paper deduced the approximate approach e exponential function as step method for system identifica-
tion that is the theoretical basis, designed a friendly human-computer interaction interface to display
and modify the result of the system on discerniblile easily. By test analysis: applying Origin fitting e
exponential function can make the step method of T,, and K fitting credibility more than 96 %, the fit-
ting error is less than 0. 1, accuracy can meet the needs completely. The problem of low accuracy and
credibility has been solved for getting T,, and K in the practical engineering. This method is
successfully used in some projects, and the results show that the method is feasible and practical.
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Fig. 1 Picture of display and control system

2.2 HHEZEM

FH Jie e 78 R 2% St ok 9 3RS B (E ] aa_0
KRR HE AR I I A H axk RRIR. #E
TL16C754A Hrp Wi 2 7 i a8 axk A ME ., i
i 28 1 R AL SR A 0. 002 5 s, 3% BERE AT LLAS 3 i §5
75 TR 8 S i FE A aa_0, TEFE Y 3 k2P i%
B PR L [printf (fpl," % 04d% 08. 41{% 061d/
n",+ +Store_Counter,aa_0,encodera_0),ff F
2L e A R A B i AR a1 2 R, 7
CCS3. 3 il o & $E A7 MR AE T LLAS 3] DAT 3¢
B A] B 4% F word #9 EXCEL SCHFE4TIF . 2k #%
YA

ANHLAE B R 24T 55 L B L e 9
HAT 55 (6] B4 6] 20 P A5 s 224 55 6] (938 15 5 v DB 422
R AE S U1 IR S R 7 JE R SRR R G AT T
HUFN AT . W HLAS B A R 3. Al DLAE S
T R R ek T, 0 K (B S FH 40 1 R 5K
%,



JEL MG » 45 < AL 280 v ) I 52 9 9 2 S8 B IRE 5 723

O

RAVIH

I
e

754 ACTHWTEREALE RO g

E
AT i R B e
axk=5000

}
WP S A L
aa 0,514/, DATYHF

K2 A B P

Fig. 2 Flow chart of port A interruption

K3 AMLECH A

Fig. 3 Man-machine interface diagram

R PERGE P ARG 4 5050 5 %R T
R BRI AR L . ] UL ot A HIL 52 B B T B B T,
K B AR ZHO07 T E w7 S

3 ZAAHEVRHHIR SN
3.1 E{lEIR e IEH R BB BIKIE

AR A F s~ 75 8 X B 28 R 2 I B i - A
7 R s LU R AL R I (] 5 K H O 8] R RO 5

J_it—fﬁF:
Qo
(TuTe Tu 1|4, | = KIU.OD D
[01€3)

Forpr: T, S AL AL IR [R]85, T O A ) 4
QO J LA U,y B b L

60C. @’

Hor . Co Ry sh 8RB, © il
TG 25 A X 2D s 172 6 7] 45
S* QS
SQ(S)
QS

[T.T. T. 1] = K[U.(S].

1% 2 A
— T+ /T.°—4T.T.

[Sl} 2T, T.
Sed =Ty — /T AT, T. |
2T, T.
W B PG AR He 2 4 R 3R ik h
G2r? QG2rf)
[T.T. T. 11| i2zfQG2rnf) |= K[U.G2x)].
QG2nf)

e f=0mA f=f W PEARAA L
o IFARA IR 2 A AT A%

Q= _
alf =0
1 87 S Wﬁ:M“
nﬂ;/w R I SR

Horpr MfﬁEBFbFﬁEﬁfHTEEHLE’JﬁJLV HH
JEARA Dy 0 ML A A He . i B SXAT g

1 B 2
T. + / [ (W D —|— M,?
4 2T, 7 41
T, = TR IR A AILA% 1 R BT IR

Q) _ K
U, (s) T.s+1°

B R i[5 A
Q) =

T, =

AT PL R AR %ﬁ%ﬁ
Q) =K —eT,).
ALY =T, B}
Q) = K(1—e ') = 0.632,
B ZUAE g B BR T 400 A il 26 28 S I 3
3.2 iEEBIEW e IBH RS PHINER
XAk R AR E, HR 2 5 8 ik |



724 WS Bos 5 29 %

SEAE B RS FEARAIK R H Origin #G e 48800 2007
PR B ik 96 %0 LA b i H. e 8 B0 R LR
R A VRS 5 LB, 7E OriginPro7. 0
R4 A K
Q) = K(1—e 7). (2)
Vo R i A T 5 e 48 B0eR RS 1b i i
PRI . AR 2O (AL G R B -
Y=P X(1—er), (3
Horr .Y Sy Tie i g i 2% B 15 o B T CHD aa 0 A9
{ED » X R X R A% {E T 55
Py (P, by f 275 BRG0S0 0 7 8 B
FisF ] 8 50N [T A R KA . s i AT LA e )
A 2] (1) i+ 3 R RS L ARG N B RSB Y 5, 38 a2
(3 LUK Origin 5 ¥ i K A& P, P, 15 5|
I 2T LR T e F5 5500k i, DT AR A5 & Tl A B
HUKS BE 1) R BRI
K = P, /azk, 4)
T,=P,«T, (5)
Hrp . P, P, i g Origin L6 H 2k B EE , axk
hy FF BR f S R R T S SRAE SR B 800 Haz,

4 Origin 44 % I E 5 HF

4.1 REPHATHITE

AR T A1 K e P A8 58 p e
Tia) 52 [0 45 W0 P O s e I RO 349 48 28 3k o 4 B vl 45
) I 75 W] 1) ORI COR A58, AE R p ik
T S {E axk=15 000 (IE[1]),axk=
—5 000/ ), FHJiE % 748 28 A3 2 1 2 000 241
B, 5 A originPro ", i@ & 1 & w15 fr 75 i {8
e fRECRE T AE L T, A K,

WL 4~ T& 7 vkl oAy i e A T 2 1 B AE BT X
JOL 1) P55 (L » B0 A e 2 730 T 2 i+ R B, B S
LR S E N R 21 i 4R 10 3 32 G LB O e
T B R B 300 PGB L E MG SR 2. A ER
ik vl DL HOE 1] 58— LA IS B 5 LS
M2 A 201 I 2 o ) 35— U AR RS B AT
ANE I O s DO RS i R b R A B S
H MR EAE2ES. WU Origin 5 A4,
e HEOR ALLIE T e 8 500pR B0 2 a0 B S0l 2R AR
RGF. K 4 FE 6 55 30 1 /N K & i i) i A
A,

10 000
8000
6 000
4000 @
2000 /
0
0 500 1000 1500 2000 2500

4 EmMS—RiA LA
Fig. 4 Positive first fitting curves picture

10 000+
8 0004
6 000+
4 0004

2 0004

N

04

T T Y T )
500 1000 1500 2000 2500

o

K5 IE S kA LR

Fig.5 Positive second fitting curves picture

-2 000
-4 000
-6 000

-8 000

-10 000

0 500 1000 1500 2000 2500

6 BT A — Ul R 1R

Fig. 6 Negative frist fitting curves picture

04
\
-2 000+ \
N\

-4 0004
=6 0004
-8 0004

=10 000.

.

-

0 500 1000 1500 2000 2500

BT R A g A

Fig. 7 Negative second fitting curves picture



555 ]

JEL R MG - 25 < JO 2800 R A IR B 7 9 2R G BRI 5T 725

4.2 RGP RBESWF

7 A B 4598 . N Origin b4 H 88
MEIR L,ANR L A E WA LA EERRT
96 %0, iR ZEH/NT 0.1, 58 40l & TR p T 5 RS B
Bk, SiAb TN T R Py R E
11 067.228 67, P, iR2EFH{E N 0.095 4, P,
iR 2 F ¥k 0.025 7. P, 9 E ¥ H N
1530.074 615, @tz (4) Fak (5) e & 15 %) iy
PUE A RS R : K= 2. 213 4, THéfE 28
PERAER AR Jy 800 Hz B 0. 001 25 s ] %1 H ALAL
BRI E] B 1,912 6 s Ji R (E 2 Al 78 A/ i 5
BERGEDER,

sine Wave

Gainl  Transfer Fcn Transfer Fons

—

Step Manual Switch

1 RBHELSER

Tab.1 Test data fitted value

ERE— ERS A% RS

wE wE e ke

T {E

P, {8 10 969 1111 —11085 —11104 11067

P, 1528 1530 1530 1532 1530
Py %2 0.0864 0.192 22 0.08249 0.078 73  0.095
Py A[{5)JE  0.9657 0.965 84 0.96579 0.96589  0.966

Py %25 0.020 43 0.044 86 0.019 29 0.018 39  0.025

P, W{5E 0.9657 0.96584 0.96579 0.96589 0.966

Gain2 Tranfer Fenl Transfer Fen2 Transfer Fon3  Transfer Fond

Integrator scopel

Scope

B8 Ot 2 AU R E
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