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Introduction

A neural network (NN) is a computing system
which is made up of a number of simple, highly
Interconnected processing elements, and which

processes Iinformation by its dynamical state
response to external inputs.

NN appear to be useful in solving problems that
more traditional system has failed. NN have been

used in problems like: speech recognition, vision,
and pattern recognition.



Morphological Perceptron
S

MNN utilize algebraic lattice operations
structure known as semi-ring (A, 0.U++)
different from traditional neural networks
that are based on the algebraic structure
known as ring (R,+,x). The operations
and denote binary operations of
minimum and maximum, respectively.
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Mathematical Model
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2-Dimensional Space Example
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Decision Boundary for the
2-Dimensional Space Example
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Maximum Function
Comparator and Summator
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Complete MNN Hardware Model




Practical Considerations
-

One of the most important considerations
IS the fact that the diodes used In the
comparator circuit require a cut-in voltage
that could be up to 0.7 V, depending on
whether germanium or silicon diode is
used.



Comparator with Bias Voltage




Hardware Prototype




Results from

the Hardware Model
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Conclusion
-

A hardware morphological neural network
model has been presented in this project.

The model is implemented using discrete
and monolithic circuit components such
as diodes, resistors, and op-amps.

The model was tested using circuit
simulation with Pspice and implemented
using germanium diodes and 741 op-
amps.



Conclusion

The hardware model was tested In a

classification prob
the computationa
obtained  with

em and compared to
model. The results

noth models where

considered practically the same.

Future work will be performed to
iImplement other MNN configurations and

models.
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