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Allgemeines

• Vorlesung: Neuronale Netze
• Termin: Donnerstags, 09:15–10:45, G29-307
• Dozent: Prof. Dr. Rudolf Kruse
• Sprechstunde: Mittwochs, 11–12 Uhr, G29-008
• bevorzugt erreichbar per email: kruse@iws.cs.uni-magdeburg.de

• Übungen: Neuronale Netze
• Übungsleiter: Georg Ruß
• Termine:

• Montags, 13:15–14:45, 22A-218

• Montags, 15:00–16:30, 22A-111

• Literatur
• C. Borgelt, F. Klawonn, R. Kruse, D. Nauck:

Neuro-Fuzzy-Systeme, 3. Auflage, Vieweg, 2003
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Geschäftsmodell des „Lehrstuhl Kruse“

Entwicklung neuer Methoden in Forschungsprojekten  (Neuro-Fuzzy, Bayes,…)

Entwicklung frei verfügbarer Analyse-Software  (z.B. „Information Miner auf CEBIT“)

Nutzung in Industrieprojekten, derzeit:
Teilebedarfsplanung mit  Markov-Networks (Volkswagen)
Information Mining (BMW, Daimler Chrysler)
Bayes-Methoden im Finanzwesen (Deutscher Giro und Sparkassenverband)
Analyse der Kundenzufriedenheit (British Telecom)

http://www.fuzzy-clustering.de/fc-book-wiley.html
http://fuzzy.cs.uni-magdeburg.de/books/gm/
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Computational Intelligence / Soft Computing Methods

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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Computational Intelligence / 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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Insurance

Financial Assurance
• GEFA LTC Preferred Customer (Stat./NN)
• GEFA Fixed Life Digital Underwriter 

(Stat, CBR, FL, GA)
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Enabling 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
Genetic Algorithms

AI
Rule Based Reasoning
Case Based Reasoning
Induction Trees
Fusion

Engine

GEPGS
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Chapter 1:
Introduction
Artificial Neural Networks
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Biological Background
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Biological Background
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Konventionelle Rechner vs. Gehirn

Computer Human Brain

Computational units 1 CPU, 
105 gates

1011 neurons

Storage units 109 bits RAM, 1010

bits disk
1011 neurons, 1014

synapses

Cycle time 10-8 sec. 10-3 sec.

Bandwith 109 bits/sec 1014 bits/sec

Neuro updates/sec. 105 1014



SNF
EURO

UZZYProf. Dr. Rudolf Kruse 11

Konventionelle Rechner vs. Gehirn

Beachte: Hirnschaltzeit langsam (10-3 s), aber Updates
erfolgen parallel. Dagegen braucht die serielle Simulation
auf einem Rechner mehrere hundert Zyklen für 1 Update.
Vorteile natürlicher neuronaler Netze:

- Hohe Verarbeitungsgeschwindigkeit durch massive
Parallelität. 

- Funktionstüchtig selbst bei Ausfall von Teilen des
Netzes (Fehlertoleranz).

- Langsamer Funktionsausfall bei fortschreitenden
Ausfällen von Neuronen. (Graceful Degradation).

- Gut geeignet für induktives Lernen.
Es erscheint daher sinnvoll, diese Vorteile natürlicher
neuronaler Netze künstlich nachzuahmen.
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Motivation: Why (Artificial) Neural Networks?
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Motivation: Why Neural Networks?
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Types of Neural Networks
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Chapter 2:
Threshold Logic Units (Perceptrons)
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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
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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: 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
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Training Threshold Logic Units
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Training Threshold Logic Units
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Training Threshold Logic Units
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Training Threshold Logic Units
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Training Threshold Logic Units
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Training Threshold Logic Units: Delta Rule
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Training Threshold Logic Units: Delta Rule
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Training Threshold Logic Units: Delta Rule
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Training Threshold Logic Units: Delta Rule
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Training Threshold Logic Units: Online
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Training Threshold Logic Units: Batch
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Training Threshold Logic Units: Conjunction
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Training Threshold Logic Units: Conjunction
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Training Threshold Logic Units: Biimplication
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Training Threshold Logic Units: Convergence
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Training Networks of Threshold Logic Units


