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CMAC Neural Network Applications on Character

Recognition and Visual Servo Control
Student : Bing-Cheng Tsai  Advisor : Chin-Pao Hung

Department of Electrical Engineering

National Chln:Yi lJniversity of Technology

Abstract

This the51s proposes ‘a CMAC based cha'fa'éfer recognition
methodology to recogmze the Arablc numeral and apphes it on the
one-dimension visual servo control On the character recognition
applications, espemally, it can solve the Arablc numerals attitude is not
ideal vertically case by theiicharacter rotat1on scheme. Also the recognition
scheme can be extended to the Enghsh characters o

The overall" recogn1t1or1 'scheme 1ncludes tramlng mode and
recognition mode. In tra1n1ng mode, firstly; the character training pattern is
collected by experlmental test to beneﬁt the recognltlon results. Secondly,
a CMAC neural network is developed to.recognize what number is. The
developed CMAC neural network contains an input layer, binary coding
layer, excited memory addresses coding unit, memory cells layers and an
output layer. By enough of patterns’ training, the developed CMAC neural
network can be used to recognize what number is, i.e. recognition mode.
To recognize input character the number image is captured firstly by the
web camera and some image pretreatment is executed, such as
binariyzation, edge cutting, and attitude adjustment. The character feature
is encoded as the input space depends on the input layer size of the
developed CMAC neural network. By firing addresses coding and adding
the weights of the fired addresses, the output layer will output the
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possibility of what number is. Three major fonts are used in the developed
CMAC neural network recognition system, including DFKai-sb, PMingliu,
and Times New Roman. A

In visual servo control application, the CMAC recognition scheme can
judge the character is located on right or left of the image. Depending on
the location, the web camera would be driven to keep the character
locating on the central of the image. Web camera is installed on a
one-dimension slider platform. The experimental results demonstrate the
success of the proposed scheme.

Keywords: character recognition, CMAC neural network, image

processing, visual servo control.
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