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Introduction: Problem Statement

• Effort to transfer Intelligent Control to 

industry 

– Nonlinear systems control

– Need to solve real-world complex problems 

(R3 workspaces)

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
●○ ○○ ○○○○ ○○○ ○○ ○
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Introduction: A Possible Solution

• Integration of Computational Intelligence in 

the control strategy

– Genetic Algorithms for trajectory generation

– Neural Networks for reference tracking

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○● ○○ ○○○○ ○○○ ○○ ○
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Adaptive Predictive Control Strategy

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ●○ ○○○○ ○○○ ○○ ○



5th International Conference on Hybrid Artificial Intelligence Systems   /   Mikel Larrea

6

• Reference generation

• Neural Network online training

• Nonlinear system identification

• Nonlinear system control

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○● ○○○○ ○○○ ○○ ○

Adaptive Predictive Control Strategy
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MOGA Reference Generator

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ●○○○ ○○○ ○○ ○
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MOGA Reference Generator

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○●○○ ○○○ ○○ ○
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Optimization Problem Formulation

Objectives:

Trajectory to search: ))(),(),(()( tztytxtr 

(x0, y0, z0) -> (xf, yf, zf)
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INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○●○ ○○○ ○○ ○
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Solution: 

Multiobjective  Genetic Algorithm non-linear searching  method.

ParamDataIn

TrayGen

gamultiobj
DimMultiObj

fpos
OrdMeno

rMayor
TrayCalc

FindOptSol

PerfilPlot3D

fvel facefpos1

Chromosome= 15 variables (gens)

MOGA Reference Generator

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○● ○○○ ○○ ○

Pareto Front
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NN Adaptive Predictive Control

• NN Control:

• Complex nonlinear controllers

• NN Identification:

• Universal approximators

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○ ●○○ ○○ ○
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NN Adaptive Predictive Control

• Neural Network Identifier provides:

– System output estimation.

– System derivatives estimation.

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○ ○●○ ○○ ○



5th International Conference on Hybrid Artificial Intelligence Systems   /   Mikel Larrea

16

NN Adaptive Predictive Control

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○ ○○● ○○ ○
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Crane Position Control

• Crane model

• Trajectory pos.

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○ ○○○ ●○ ○

(x0, y0, z0) -> (xf, yf, zf)
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Crane Position Control

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○○ ○○○ ○● ○
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Summary

• Trajectory generation & tracking.

– Multi Objetive Genetic Algorithm.

– Neural Network.

• Future work…

– Real crane prototype.

INTRODUCTION APCS MOGA Ref. NN APC CRANE P. CONTROL SUMMARY
○○ ○○ ○○○○○ ○○○ ○○ ●
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