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Overview

1. Introduction
• Motivation

2. Parts of the Project
• Board
• ZISC
• Application
• ZISC and QuickCog

3. Conclusion
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• Neural Network

Neuron
• Other advantages include: 
-Adaptive learning
-Self-Organisation
-Real Time Operation
-Fault Tolerance via Redundant Information Coding

Motivation

Neural Network
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Board

• MUREN:High-Speed Pattern Recognition Embedded 
Board Using a ZISC Neural Network
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ZISC—Neural Model

• ZISC: Zero Instruction Set Computing 
The neural network model can be a Radial Basis Function 
or K-Nearest Neighbor model. No need programming!
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ZISC—Network

• RBF neural network model
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ZISC—Field

• Actual Influence Field (AIF) 
• Maximum Influence Field (MAF) 
• Minimum Influence Field (MIF) 
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ZISC—Field

• The Active Influence Field (AIF)
Defines the space around a given prototype where generalization can 
occur. 

• The Maximum Influence Field (Maxif) 
Defines the largest influence field value that can be assigned to a 
neuron newly committed following the learning of a new prototype.

• The Minimum Influence Field (Minif) 
Defines the value below which an influence field shrinks. 
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ZISC—Training

• Three Steps: Learning, Testing, Recognition/Classification
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ZISC—Recognition

• Recognition/Classification
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ZISC—Problem

• Where Unidentified classification comes from?
Several prototypes with different categories but overlapping Active 
Influence 
Field due to a reduction limited to the Minimum Influence.
Different identification of a vector under different context (i.e. sub-
networks).

• How can we solve?
Use KNN!
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C_WIZARD

• Classification Software C_WIZARD 
• C_WIZARD is designed to build, evaluate and fine-tune a

ZISC-based recognition engine. 
• Four Mode ：Learn, Test, Recognition, View
• Data Files
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Application —Create Input Files

• We used the Breast cancer  data. 
• classes: 2; samples: 683; features: 10
• Jung-Ying Wang from the National Taiwan University has 

used the BP neural network to classify the Breast cancer  
data with 10-fold cross-validation.

• Data Mining Analysis (breast-cancer data) 
http://www.csie.ntu.edu.tw/~p88012/AI-final.pdf

• The  correctly classified is 95.1684%.
• The incorrectly classified is 4.8316%.
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Application —Create Input Files

• First, change the data into the ASCII form in Matlab
• Normalization: 0-255
• Create Context, Category and Vector
• Learn samples : 199, Test samples:199, Recognition: 171
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Application—Learn
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Application—Test
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Application—Recognition/Classification
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Letter Recognition

• I used the Letter Image Data which  I have classify in the 
sensor signal processing project:
An Image Processing Application on QuickCog and 
Matlab: “Letter Recognition”

• classes: 7; samples: 126; features: 35
• I divide the whole data into 4 sets: learn (60 samples), test 

(54 samples), recognition (12 samples).
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Learn
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Test
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Change Maxif and Minif

• Change the Maxif and Minif
• Maxif: 300,1000,2000,5000,10000.
• Minif:  0.1,0.001,1,5,10.
• If Maxif is small, the result will be worse.
• If Maxif is larger than 1000, the result is no change. 
• Changing Minif makes no change.
• Keep the default Maxif and Minif.
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Recognition
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Result

• ZISC Result
• Identified: 62%
• Uncertain: 5.55%
• Unidentified: 24.07%
• Compare with QuickCog
• learn (60 samples), test (54 samples), D:\Program 

Files\QuickCog\QuickCog.exe
• Identified: 85.185 %
• Uncertain: 0%
• Unidentified: 14.81%
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Conclusion

• The goal of the project is to classify data with the hardware neural 
network.

• I use the breast cancer data and the letter data I have used in the project of 
sensor signal processing in QuickCog.

• Compare with the software computing, the hardware neural network
• Don’t need programming.
• Memory Requirements 

2 SRAM of 512Kx8-bit for general-purpose data storage 
Flash EPROM to store a configuration file

• Running Time:  Fast
• Real Time Application

Neural Network: Parallel Process
PC Programs: Sequential Computing
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IMAGE PROCESSING

Thank You for your attention!


