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ANN Artifical Neural Networks

ANFIS Addaptive Neuro-Fuzzy Inference System
ARC Adaptive Resolution Classifiers
ART Adaptive Resonance Theory

ASIC Application Spesific Integrated Cirquit
BP Back Propagation

BRAM Block RAM

C Classifier

CCD Charge Coupled Devices

CCN Containment Compensation Neurons
CLB Configurable Logic Block

CLN Classifying Neurons

CM Classification Model

CP Classification Problem

CPS Connections-Per-Second

CUPS Connection-Updates-Per-Second
ETANN Electrically Trainable Analog Neural Network
FIS Fuzzy Inference Systems

FL Fuzzy Logic

FMNN Fuzzy Min-Max Neural Network
FNN Fuzzy Neural Network

FPGA Field Programable Gate Array

FSM Finite State Machine

GA Genetic Algoritms

Hb Hyperbox

HNN Hardware Neural Network

LUT Look-Up Table

NEFCLASS Neuro-Fuzzy Classification

NFIS Neuro-Fuzzy Inference Systems
OCN Overlap Compensation Neurons
OCR Optical Character Recognition

oV Overlap

SOM Self Orgnizing Maps

SRL Shift Register Look-Up Table

TA Training Algorithm

TDM Time-Division Multiplexing

WCPS Watt Per Connection-Per-Second
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- Soft Computing

- Artifical Neural Networks
- Genetic Algoritms

- Fuzzy Logic

- Rules

- Hybrid

- Inference
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- Generalization

- Zade’s Expansion Principle

- Fuzzy Neural Network

- Fuzzy Inference Systems

- Neuro-Fuzzy Inference Systems
- Adaptive Resonance Theory
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- Host Computer

- Electrically Trainable Analog Neural Network
- Fully Connected

- Giga CPS

- Cascade
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- Configurable Logic Block

- Time-Division Multiplexing

- Reset
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- Asynchronous Design
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- Gray Coding

- Guarded Evaluation

- Transparent Latches
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Abstract: Fuzzy min-max neural networks, are relatively new techniques in
classification and clustering applications. Special feature of these networks, one-pass
learning algorithm, make them ideal for hardware implementation and real time
applications.

A new algorithm based on fuzzy min-max hyper-boxes is presented. Such as FMNN,
this network uses aggregation of fuzzy hyper-boxes to define class boundaries, but the
overlap test and contraction process has been removed from standard learning algorithm
of FMNN, making our method simpler and faster.

The proposed network uses two sets of hyper-boxes with different expansion
coefficients, so the network can use smaller hyper-boxes in the class boundaries.
Computer simulations show a good performance of the network. In most cases, the
proposed method produces better results than previous methods with lower number of
neurons.

In this thesis, a hardware implementation of the proposed network is also realized on
FPGA. The membership function of hyper-boxes is simplified, so that the resulting
layout does not use multipliers. Furthermore pipeline technique and parallel computing
Is constructed to increase the speed of computation.

Key words: Classification, Fuzzy Neural Network, Fuzzy Min-Max Hyper-box, FPGA.
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