Direct Methods

Numerical Solu,on by discre,za,on of ,me variable and Euler's method, e.g.

High dimensional NLP problem
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Precision of solu8on

Methods of Higher Order

Implicit methods for free The WORHP Family • Free for academics and tes8ng

• Industrial standard • ECSS-E-40 tailored • TRL 6-7 (of 9) (TRL 1-2 scien8fic sokware)

• Interfaces • C++ • FORTRAN • MATLAB/Simulink • AMPL
• www.worhp.de

WORHP

We Op,mize Really Huge Problems 

•

  Current Work. Pareto Op8miza8on, Mixed Integer, Parameter Iden8fica8on under Constraints • Transfer. e.g. Automo8ve, Logis8cs, Aerospace, Energy • Conference. Op8misa8on in Space Engineering (Global Op8m.)

  

  

  

  

  

  

  

  

  

  

  

mal Control Problem Standard formula,on and methods

  

	• Mo8va8on: Crane System • Numerical Solu8on of Op8mal Control Problems • Post-Op8mality Analysis • Real-Time Solu8ons Op,Indirect Methods Direct Methods
	(First op8mize, then discre8ze)	(First discre8ze, then op8mize)
	• Reformula8on to a boundary	• Reformula8on to a nonlinear
	value problem using necessary	op8miza8on problem by discre8za8on
	condi8ons	

Full Discre,za,on Free Variables Integra8on scheme as constraints Large + sparse Direct Methods Numerical solu,on by discre,za,on of ,me variable Single Shoo,ng/Mul,ple Shoo,ng

  

	Free Variables
	Recursive integra8on
	Small + dense

Trapezoidal rule Hermite-Simpson: addi8onal

  

point

Euler's Method

• ODE holds first in later itera8ons

• Less variables for higher order • S8ff ODEs, DAEs => PDEs Nonlinear Op,

miza,on Problem formula,on NetCo 2014 27 June 2014

  

We Op,mize Really Huge Problems WORHP WORHP Zen TransWORHP Funding Subpartner Development Funding Development Funding Development

  

	• Parametric sensi8vity analysis	• Sparse OCP solver
	• WORHP	• >10 6 state and control
	• TransWORHP	variables in 8me
	• Postop8mality analysis tool	• Full discre8za8on
	• Perturba8ons	• Implicit methods
	• nonlinear	• Mul8ple Phases
	• linear in constraints	• Deriva8ves via operator
	• natural in objec8ve	overloading
	• No computa8onal cost	• GUI (data analysis)

• Sparse NLP solver • >10 9 variables • >10 9 constraints • Official ESA NLP solver • Parallel linear algebra • 99.8% of AMPL CUTEr testset
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