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Neuro-Fuzzy Systeme,  3.Auflage, Vieweg, 2003  (unter anderem)
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Chapter 1:

Neural Networks and 
Computational Intelligence
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Computational Intelligence (CI)

ApplicationsCI Core Technologies
Neural Nets (NN)

Fuzzy Logic (FL)

Probabilistic Reasoning (PR)

Genetic Algorithms (GA)

Hybrid Systems

Related Technologies
Statistics (Stat.)

Artificial Intelligence (AI):

Case-Based Reasoning (CBR)

Rule-Based Expert Systems (RBR)

Machine Learning (Induction Trees)

Bayesian Belief Networks (BBN)

Classification
Monitoring/Anomaly Detection
Diagnostics
Prognostics
Configuration/Initialization

Prediction
Quality Assessment
Equipment Life Estimation

Scheduling
Time/Resource Assignments

Control
Machine/Process Control
Process Initialization
Supervisory Control

DSS/Auto-Decisioning
Cost/Risk Analysis
Revenue Optimization

Broad technology base and wide range of application tasks
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Problem Solving Technologies
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Computational Intelligence: Neural Networks
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Types of Neural Networks
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Comp Int. : Hybrid Neuro-Fuzzy Systems
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Computational Intelligence : EA Systems
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Example of Genetic Algorithms
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Evolutionary Algorithms: Scalar-Valued
Fitness Function Optimization

Example: Find the maximum of the function z(x,y)

z = f(x, y) = 3*(1-x)^2*exp(-(x^2) - (y+1)^2) - 10*(x/5 - x^3 - y^5)*exp(-x^2-y^2) -1/3*exp(-(x+1)^2 - y^2).

Generation 0

Initialization of 
population providing a 
random sample of 
solution space

Generation 10 

By evolving the individuals, 
we create a bias in the 
sampling and over-sample the 
best region(s) getting �close� 
to the optimal point(s)
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Soft Computing Applications

Appliances
� Preferred Service Contracts (Stat.)

� Call Center Support (CBR)

Capital Services
� Mortgage Collateral Evaluation 

(Fusion/FL/CBR)

LM Fed. Systems
� Scheduling Maintenance for 

Constellation of Satellites (GA)

Medical Systems
� SPT Auto Analysis for MRI (FL)

� Reverse Engineering of Picker (FL)

� FE Analysis tool (FL)

� X-Ray error Logs Analysis (CBR)

Transportation Systems
� Log from Transportation DB (CBR)

� Prototype Train Handling Cntrl. (FL/GA)

� Prototype Trend Analysis (Stat.)

� Embedded/Remote Diagnostics (BBN)

Aircraft Engines
� Center for Remote Diagn. (CBR)

� Customer Response Center (CBR)

� Anomaly Detection (FL/Stat.)  

� IMATE - Maintenance Advisor (NN/FL)

� Resolver Drift - Sensor Fusion (FL)

Engine

Industrial Systems
� Paper Web Breakage Prediction   

(NN/Stat./Induction)

� Control Mixing of Cement (FL/GA)

Plastics

� Automated Color Matching (CBR)

LM ORSS
� Vessel Management Syst. (AI/GA)

Power Gen. Systems
� Remote Anomaly Detection (Stat.)

� Embedded/Remote Diagnostics (BBN)

� Call Center Problem/Solution (CBR)
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� GEFA Fixed Life Digital Underwriter 

(Stat, CBR, FL, GA)
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Enabling Soft Computing and Related Technologies

Statistics
Statistical Models (CART, MARS)

Physics-Based Models
Data Mining

Soft Computing

Prob. Reasoning (BBN)

Neural Computing

Feedforward N Nets

Fuzzy Computing

Fuzzy Rules

Fuzzy Control

Fuzzy Clustering

Evolutionary Computing
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Chapter 2:

Threshold Logic Units (Perceptrons)
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Motivation: Why (Artificial) Neural Networks?



SNF
EURO

UZZY
Prof. Dr. Rudolf Kruse 16

Motivation: Why Neural Networks in AI?
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Biological Background
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Biological Background
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Threshold Logic Units
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Threshold Logic Units: Examples
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Threshold Logic Units: Examples
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Threshold Logic Units: Geometric Interpretation
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Threshold Logic Units: Geometric Interpretation
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Threshold Logic Units: Geometric Interpretation



SNF
EURO

UZZY
Prof. Dr. Rudolf Kruse 25

Threshold Logic Units: Geometric Interpretation
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Threshold Logic Units: Geometric Interpretation
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Threshold Logic Units: Limitations
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Threshold Logic Units: Limitations
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Networks of Threshold Logic Units
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Networks of Threshold Logic Units
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Representing Arbitrary Boolean Functions


