C-12-01

HEIZEERHMIE Vol28 (20235F5A8)

F28METETHHEERR

HEIys

OpenModel ica Z{E > - EERBERIE L & #E AN

Speed History Optimization and Multi Body Dynamics using OpenModelica

& S ERD
Shiro Yoshida

1) HFEHATBA TR NSt RERGRR (T251-0035 9231 BB R i F i e 523-19-1 7R 75 — A X402 5, E-mail:
Sir_Yoshida@nifty.com)

In the previous report of the author, the optimized operating procedure was obtained by converging the final

solution of the state-space to be zero, which is composed of cart position, cart velocity, pendulum angle and cart driving

force. And, this procedure was reproduced by using GEKKO Optimization Suite and OpenModelica. In this report,

computational procedure of CasADi ,which is a combination of Runge-Kutta method and Direct Multiple Shooting is

summarized. And finally, its calculation results are described.
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(2) WRiE (Interior Point Optimizer : ITOPT)
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Optimum Solution vs. Barrier Function
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) L4 - U v AL (Runge-Kutta method)
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(4) Direct Multiple-Shooting Method
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(1) SEHIE & REEZEMAER
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URIE (popt) 12 K V) Hillifif 25K 2
dt = T/N # length of a control interval
for k in range(N): # loop over control intervals
# Runge-Kutta 4 integration
k1 = f(X[: k], U[:kD
k2 = f(X[: k] +dt/2*k1, U[:,k])
k3 = f(X[: k] +dt/2*k2, U[:,k])
k4 = f(X[:,k]+dt*k3, U[:k])
x_next = X[:, k] + dt/6*(k1+2*k2+2*k3+k4)
opti.subject_to(X[: k+1]==x_next) # close the gaps
# ---- solve NLP

opti.solver("ipopt") # set numerical backend

sol = opti.solve()  # actual solve
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-9 CasADi Output : Runge-Kutta Method
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[E-10 CasADi Output : Direct Multiple Shooting Method

P

y/v/theta/q

Time (sec)

ul1] = B HHES) E

x[1] : B EHEEE
x[2]=der(x[1]) : & HUHEEE
x[3] ¢ PR

x[4]=der(x[3]) : FFER 5 R R IR

% L C,CasADi 2 b5 b - B EHES @K% Table B3
DANT — X ICHEH L 7.

ZDOANNTF— % %M-11 /" T OpenModelica O
Connection Editor THMEMMTE T VICEWL 2L 2 5,
B-10 z:%a‘i ShRIETZIL—v o BELNT.

FllU %

> } 7
+=003000910- @‘ "). o i) ‘l, v
InbFarcaWith
fixed i
] |usmatiy  bodyBox 2 a
b . -0
: -
01 ~0m G m=1 kg,
~om
lAnglaSansor
by
LELA
o

offset=0

E-11 OpenModelica @ : Connection Editor

- C-12-01 -



© —MHHEABAGEIZS

C-12-01

4. BbHYIC
(1) RIFETZ L—roRfoEnEm/IMET 5
HillfE > 27 KA RAEZE ] AR CREL L.
(2) Z D H i OFRFZEIGE % Runge—Kutta £ T
FHE LT
(3) BT Z DA % Direct Multiple—Shooting
1 & WAL (IPOPT) Tl L7z,
(4) 21T CasADi OGN 7=H MBI F -
C, OpenModelica CHEREARAT 21T - 7.
(6) 4 Bl 1L CasADi T fb L 7= W % B L& %
OpenModelica @ Table FERA )T —ZIZEH LTz,
(6) OpenModelica?>bZECasADix EfT+ A2 a2 B

LT, 5l &Mtz 5.

F28METETHHEERR

S & Xk
[1] & MESEER, “OpenModelica &1 - F= M fARNT
”,1DCAE « MBD > > 7R 7 A 2020, 2020, 12, A>T A
b
[2] FHHKSER, ” OpenModelica Zffi - 7-HARMRAT 25 2 )
”,1DCAE « MBD > > 7R A 2021, 2021,12, A>T A
Ve
[3] Beal, L.D.R., Hill, D., Martin, R.A., and
Hedengren, J. D., GEKKO Optimization Suite,
Processes, Volume 6, Number 8, 201
[4] Open Source Modelica Consortium,
User’ s Guide” Available at
<https://www. openmodelica. org/doc/OpenModelica
UserGuide/latest>
[Accessed April 06 2020] (1986), pp. 65-69
[5] Open Optimization in Engineering Center,
“CasADi” Available at
<http://labs. casadi. org/0CP>
[Accessed 06 Sept 25 2021]

“Modelica

- C-12-01 -


https://www.openmodelica.org/doc/OpenModelicaUserGuide/latest%3e
https://www.openmodelica.org/doc/OpenModelicaUserGuide/latest%3e
http://labs.casadi.org/OCP

	1． はじめに
	2． 天井クレーン走行最適化
	3． CasADiに基づく計算手順
	4． おわりに

