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Pattern Recognition of Microstructures using Neural Networks

Masanori Toyma, Toshio Suvzuxi, Fuminori Kosavasur and Ywusuke Minamn

Synopsis :

A pattern recognition system for microstructures using neural networks has been developed. The system consists of

two neural networks, a feature extraction network and a classification network. The feature extraction network
classifies local area patterns of an input image into reference vectors and generates the histgram of the classified.
vectors. The classification network learns the histgram data of sample images using the back-propagation algorithm

and classifies the microstructures into pre-determined categories.

The system shows high performance in the

classification of graphite shapes in cast irons and of grain sizes of stainless steels.
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Fig. 1. Structure of the system.
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Fig. 2. Reference vectors used in the feature extrac-
tion network.
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Fig. 3. Recognition rate for graphite shapes vs.
number of feature extraction neurons. Sym-
bols of @ and [J show the results with
self-organized reference vectors and ram-

domly generated ones.
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Fig. 4. Change in recognition rate with different
combinations of input images. Shaded and
open columns show the results with 25 and 4
feature extraction nuerons, respectively.
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Fig. 5. Original images of graphite shapes.
(A)flake graphite (B)CV graphite (C)semi - nodular
graphite (D)nodular graphite
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Fig. 6. Binary mosaic images of semi-nodular
graphite.
(A) 256 by 256 pixels(original image) (B) 128 by 128 pixels

(C)64 by 64 pixels (D)32 by 32 pixels
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Fig. 9. Recognition rate for graphite shapes vs. the
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Table 1. Result of the grain size classification.
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