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Abstract

In The matching algorithm for automatic packaging of drugs is essential to determine whether the canister can ex-—
actly refill the suitable medicine. In this paper, we propose a hierarchical neural network with the upper and lower lay-
ers which can perform real-time processing and classification of many types of medicine bottles to prevent accidental
medicine disaster. A few number of low-dimensional feature vector are extracted from the label images presenting
medicine-bottle information. By using the extracted feature vectors, the lower layer of MLP(Multi-layer Perceptron)
neural networks is learned. Then, the output of the learned middle layer of the MLP is used as the input to the upper
layer of the MLP learning. The proposed hierarchical neural network shows good classification performance and re-
al-time operation in the test of up to 30 degrees rotated to the left and right images of 100 different medicine bottles.

Key Words : Real-time Medicine-bottle Classification, Accidental medicine disaster, Hierarchical neural network,
Multi-layer Perceptron
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Fig. 1. Procedure of Medicine-bottle Classification.
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Fig. 2. An Architecture of Multi-layer Perceptron with
One Hidden Layer.
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Table 1. Number of Multiplication Operations for
Learning per Output Node for Low Dimension Input

Vectors.
Q)2 lE 10 10 30 30 50 % 50 _—
A9 (MLPy) (MLP,) (MLPy) b
MLP#] 32,500 2,632,500 | 20,312,500 | 22,977,500
Ak
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Table 2. Classification Rate of MLP, and Number of

Multiplication Operations for Classification per Output
Node for Low Dimension Input Vectors.

17) (pixel x pixel) BRE(%) =4 ii ;o‘ A
(111?23,110) 67%(67/100) 2,500
(??Li’i:)) 82%(82/100) 202,500
(;?;,T) 889%(88/100) 1,562.500
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Table 3. Classification Rate and Number of
Multiplication Operations for Learning and Classification

per Output Node of Hierarchical Neural Network.

N = R = 1;1-6_]».’_\_2 8 v g RRo
wiaen |
100%(100/100) 25,468,625 1,959,125
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