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Fig.1 The system chart of hardwear compensation

BT R R AR AL PG o0 A B s B
EREN B REERBNGEAHE, LAME
EEEBRNE S M it B MR
FEHESRFRRERHBEELITR BX
P EETHAVEHE, &R & &2 kTR
.

SFERR NEEFILER BEERRHER
MR EMFE-SARSRE BR,"RE
XEMBEERBNERERTS LMERE

EEMA EBEN (1960 ) . X . FHABMET I FRHIHR TENFRAT AL SHIAHARFR, E-mail, @

zzuli. edu. cn.



66 RHMREER(TEK)

2012 4

MEATH BRAX -8, BB L. BHRH
EEBBERFSHRRENHSEBERE, HY
EFEBRBNMARESESERERALEAE
6] B2k PE Lo 3 3 s E BB 1 b, T T M Rr A BRI A%
BELESHEARNISHE R, HRRIT
FHHAR TR SHEEE EEREXAE
HITHR.

1 REFBRNHSHER

B R 3 R R R
#8105
B vo=e. )

Rob 000 RBMA TR FRA, YT 55
A0, () RIS KE AR B 84 F R
BRI o7 6 B BB AT L 2

TR I BRI A B B R
2 MR 65538 00 3025 MO0 SO 2 = ) R
s, W
d’6,(1)

e’

T

de,(t)
ds

T, +(7r, +7,) +0,(t) =0(1).

(2)
Ko7, M o7, 451 B B AR AR UK B B ]
BB ABBAERPEQARE TR 4

1 T, 17,
Wy = 56=

T\ T, _2,/1'11', ’
WA (2)XAEH
1d°0,(¢)  2¢£d9,(2) _
ol a7 +wo dr +0,(1) =6(2). (3)

T r Mz, WHERELH, B 21, HM
AN ZREEREN M BEREREREE
RO ISR — B HRPE R g A0 B 3R K R R AR
R 4090 B Ry 28 L K P 4% i 4R 60 B0 AT
AU — R AT X BT, &R B &
RIEJLNT LB MR, 3 — £ 2R T LB
HXBENGERS TR EERSNHSHBE
BRE—Wr B5%E R W RS, © 0B BRI 5 th &
BEBE LA BTFHROBREME TSR
FATEAEMLEEERBNIEREHIE
ERAEELH. KB TR IRE BB ERE
REERPE, STUEREERSNAEERY
B — R R A, X — R REN
B U6 o Ok R (1) o gy B A ) L X
T6] % 0T LA gk B =R (1) B S0 00 05 BE 0 Ok,
AR (AR K ERESAERBHNEHE

MARKEHH ()R
6.(s) 1
O(s) 1+7s (4)
AF:0,(s)MO(s)HHE 6,( )M () WILEK
TR B

? BREARBSESHEABR-GU4N
BEHBREAY

EXL ERBORE/ EEKREERESR
e, M REMMN, R —-ERBILFH, X2
13 2 B X 4 7R P BT R E B9, TR T RE AR e R A0
BEABRSDSHENMEERLRREETHERYE
FEBLEREKN XERBEARS A SHHE
B 0,(¢) FE S F B BRAYH HH ALE u, (¢) B
KR, ANRR Ry, T E 2R LHr, B

u,(2) =k6,(2), (5)
Ak REESERBEE/ BEHRABERR
EAE MREEURREIANG, MERFSHE
HagmtENTHREREARENTRE
.2, GHAEECRFSESHEER AL
s EEERGERH H (s) R
U, (s
@.—((5)2=H'(s)k=l f‘rs’
AU, () R o, (1) HRLK B LB RE

3 REARSEDISHUERBERSER
BARY

R-BEEGEREITSHEHEBBOBES
ERANMERERGRIES A ule) fUGs) ;5
B BREEBREN H, () HEEH BHRE
&g & B H(s) , M

H,(s) =

H.(s) =

H. (s) = (6)

Ucs)
U.(s)’

(M

Uls) _
@(5) —Hl(J)HA(S). (8)

BRBEAREIEFUENEANEEER
MYREIEEN SN ARG RERE I— 28
ROEBEELB0S H(s) =k, MK

H,(s)=1+7s 9)

4 RERBAEITHUEZ 2N ERHEG
it

H(s) =

B AR BT AL RK (9) B BAF,
oy T R e B O 0 SE BN R BLELIE B RN G AL



EIM

BB, % REABEDSHHR SR BT 2Rt 67

BE NAXER B THARAEETEIAR
(9) Bros R 45t 8 o6 4, o T 00 Bk X R B 4% R 4%
AN EHITE EAE, UES SRR E A4
FERRHRDRERE T . X EHEESZ
PRAHRLHAFTERZE , 8L Lt
AAERESHERROE G ER, mE2 fin, K
HaETHEERTEENEA.

BB EHR, B2 AR RS R RSt
= Hy(s) ,BiA
U(s) R,R, RR,C
U(s) R,R,' R,
B (9) X f(10) K, B A B EBES B HAR:

H,(s) =

s, (10)

R,R =R,R;; (11)
R\R,
R_4C_T' (12)

l—-l)+ 0
H2 RECEREDEHETLINEME

Fig. 2 The circuit for complete compensation

to dynamic characteristic of temperature sensor
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Optimal Control of Fractional-Order System with Freedom
End-Point or Function Constrained End-Point

ZENG Qing-shan, YANG Zeng-fang

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The method of solving the optimal control problem for integer-order systems is extended into frac-
tional-order in this paper. The optimal control of the systems described by Caputo’ s fractional-order differenti-
al equation is investigated. The state equation, concomitant equation, control equation, transyersality condi-
tions and terminal constraint equations of optimal control for fractional-order system with fixed terminal time,
free terminal state and fixed terminal time function constrained end-point is proposed and proved exactly in the
paper.

Key words: fractional-order system; optimal control; performance index function
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Research on Complete Compensation to Dynamic Characteristic
of Temperature Sensor and Design of Compensating Circuit

LU Xiao-li', LU Li-ping', LI Kui*, LU Xijao-yang ’

( 1. College of Electrical Information Engineering,Zhengzhou University of Light Indusiry,Zhengzhou 450002, China; 2 . China
Petroleum Jilin Chemical Engineering & Construction CO. Lid. , Jilin 132021, China; 3. Institute of Engineering Mechanics,
Shandong Jianzhu University, Jinan 250101, China)

Abstract: The first-order system model and second-order system model for dynamic characteristic of tempera-
ture sensor are analysed. The second-order system is not a underdamping system and that there are similarity
and intercommunity between the step responses of the two systems are pointed out, and then that the dynamic
models of temperature sensor can be unified simplified as the first-order system model is put forward. The
transfer function of compensating circuit which can make a first-order system to be compensated as a perfect
all-pass system is derived. The active filter circuit which can realize the transfer function is designed, and the
design formulas for calculating the circuit element parameters by thermal time constant of temperature sensor
are given out. That the output voltage of signal conversion circuit are linear and proportionate to the sensor’s
temperature, and that compensating circuit and signal conversion circuit have sufficiently wide pass band, are
pointed out as the two necessary conditions realizing complete compensation to dynamic characteristic of tem-
perature sensor using hardwear.

Key words: temperature sensor; dynamic measurement ; dynamic error compensation; circuit design



