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A Way to Get the Time of Time-Optimal Control
DU Qinjian
{ College of Electrical Information, Sichuan University - Chengdu , 610065, PR, China)
Abstract: Using Newton method, a way to get the time of time-optimal control in tracking system is given in this paper.
A new appeoach for applying the theory of time-optimal control to engimeering practice is provided.
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2 @)@ iR (Problem statement )
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Fig. 1 Block diagram of the controlled part
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{51(2) = z2(t), "

2208) + 28ws22(2) + wix2(e) = wlule).
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x(1) = o) - r(2),
y(t) = 2%1(2) ~ #(2),
2(i) = 2:(2) - #(2),
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() = y(&),
y(e) = z(1), (2)
2(1) = - oly(t) - 28wz (2) + w2’ (2),
Kb uw(e) = u(e) - b, B#EEH (1) =2 U,
(Rcw[1]).
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Fig.2 Path of time-optimal control
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A1 BukEHEE
Table 1 Process of time-optimal control
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x(t) 1,20 = 2(0), y(¢) 120 = (D),
2{t) 1o = 2(0).
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£(e) = 2(0) 4 Zlr O 4 b= u" (D] + 2(0)
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20w, y(0) + B - w* ()] + z(0) .
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exp( - &o,t)cosw, v 1 ~ €21 +
(1-2805(0) + b ~ " ($)]w, - &(0) ]
v T
expl~ Gwnt Ysinw, v 1-F2e+(u® (2)=5]t,
(3)

y(e) =(y00) + 6 - w” () ]exp(~ Luwy) -
1-82% +
EorLy(0) + 5 - ()] + 2(0) .
w, V1 -1
exp— Lwut )sinw, v'1 - 220 + [u*(2) - 8],
(4)

cosw,

2(t) = z(Mexp(- twytoosw,+/ 1 - ¢ -
wrLy(0) + 5 - (1)) + £2(0) _
it
exp( - Lwnt)sinw, v 1 ~ [ (5)
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2t + 1+ t5) = 0,
y(t1+ 134 83) = 0, {6)
z{t1 + 124 £3) = 0,
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3 &40 35 KM (Solving process by Newton
method }
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R, AZTRH 0,0, 7 5. BEFWHE, BRAR

R
bk + 1) (k) P
:2(k+1)}=[z;(k) - Ji't ae |
t3(k + 1) ta(k) Y
k =0,1,-,
KA Jacobi KM N
[9p 9y 9T
9ty diy iy
PR EPRE P
dty Ity diy

In Ju v
~d dty i

BR J, 4R HBEWH:

Eﬂ_ﬂ(ﬂ.ﬂi+ﬂ_ﬂg+al dh)
3y, ~ N\ dey T g diy, 9k dp)?t



http://www.cqvip.com

24 — T o o e 1 W (2] Ay 247

Qg(a_m,iﬁ 3&.@)
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4 iTHEH KRB (Solving process by computer)
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Fig.3 Distance between a state point and the origin
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Fig. 4 Flow chart of the program

5 BiFR 45 (Application and conclusion)
ERESHTHNBERL, Y: < TSRS


http://www.cqvip.com

248 EWEwSHMA 13 %
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Fig. 5 Block diagram of time-optimal control

A2 #HFEX
Table 2 Computational results

=(0)  y(0)  z(0) ) 2 ts
(rad) (rad/s) (rad/s?) () {s) {s)
0.4 0 o 0.67015 0.00854  0.00506
0.39 1] g 0.65348 0.00854  0.00506
0.3 0.0 0 0.68736 0.00807 0.00524
0.4 -0.03 0 0.63866 0.00902 0.00488
-0.2 0.06 0 0.30703 0.00951 0.00470
-0.19 0.09 0 0.27955 0.01000 0.00452
-0.21 0.03 0 0.33710  0.00902 0.00488
-0.21 0.09 0 0.30854 0.01000 0.00452
0.4 0.1 —-0.04 0.80210 0.00700 0.00566
0.3 0.03 0.1 0.52547 0.00807 0.00524

0.3 =003 =05 0.47950 0.00902 0.00488
-0.25 0.06 -0.1 ©.38219 0.00851 0.00470
—-0.25 -0.06 0.5 0.46567 0.00761  0.00542

REENR G, () 2 BN

Ho @R
Wnee = 0.6 rad/s,
|
| Unl = wyes = 0.6 rad/s.
EENEREERMPET A HEER ¢, W H,
giRmnFE2.
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