Linkedin Group “Simulia iSight Optimization”

Example #1 Minimization of Rosenbrock function using DownhillSimplex and Calculator component.
The optimization problem is formulated as follows
Min f(x,y) = (1 —x)? + 100 x (y — x2)?
s.t. x € [-3,3],
y € [-3,3].

Solution:

Next we create simple iSight flow with only 2 components: Optimization and Calculator.
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As an optimizer we select DownhillSimplex, and set Max Iterations = 50.

mponent Editor - Optimization

Variables | Constraints | Objectives |
Optimization Technique: | DownhillSimplex ~ @ -
Optimization Technique Options Optimization Technique Description
Option Value | Downhill Simplex ~
Initial Simplex Size 0.1 A . _
Max Iterations Classification:
----- ® Simplex Count 1] @ Exploratory Technique
----- ® Max Failed Runs 5
----- ® Failed Run Penalty Valu 1.0E30 Problem and Design Space:
----- ® Failed Run Cbjective Va 1.0E30
@ Well-suited for discontinuous design spaces
2 CPU Resources:
Execution Options @ Well-suited for long running simulations
[ Execute in parallel
Gradient-Based: Mo
Restore optimum design point after execution
Re-execute optimum design point Features:
[J Use automatic variable scaling Samples the space across a sub-region and moves
from the waorst point in the direction of the opposite face
Advanced Options... ofthe simplex toward better solutions. v
0K Cancel Apply Help

Set lower and upper bounds and initial values for the design variables x and y.
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v Parameter Lower Bound Value Upper Bound Allowed Values Scale Facl B2
0 0 0 o
ey -3.0 2.0 3.0
v
< >
[v] Check [] Uncheck & Edit..
0K Cancel Apply Help




Define the problem as minimization of the objective function f(x,y)

B Component Editor - Optimization
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& Edit..
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In the Calculator component we define the Rosenbrock function f=f(x,y)

B co mponent Editor - Calculator

Enter one or more assignment statements: y=x+1; afij=b[j] * 50.0
F=(1l-m) ¥*2+100% (y-m**2) **2 "
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History plots of design variables x and y, and objective function f.
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The result of iSight optimization

Optimization Results

Started on Wed Dec 20 11:14:58 PST 2017
Optimization Technique:  DownhillSimplex
Failed Run Objective Value = 1.0E30

Failed Run Penalty Value = 1.0E30
Initial Simplex Size =101
Max Failed Runs =3

Max Tterations =30
Simplex Count =1

Starting design point:
x=20[30<x<30]
v=20[30=x=30]

Completed on Wed Dec 20 11:14:39 PST 2017
Total design evaluations: 96
Number of feasible designs: 96

Optimum design point:

Run # =04
Objective = 2.8681031300344363E-7
Penalty =0.0

ObjectiveAndPenalty = 2 8681931300344363E-7
x = 1.0002341568470001

¥ = 1.0005165338516233

f = 2.8681931300344363E-7




