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! Stationary

2 NonStationary

3 Multi-class SVM

4 One against all

5 Pairwise

® Error-correcting output code (ECOC)
7 All-at-once

8 Unclassified regions
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1 Global positioning system
2 Fast Fourier Transform

3 Discrete cosine transform
4 Finite Impulse Response
5 Infinite Impulse Response
® Input/Output
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2 General purpose processors

3 Serial Interface

4 Ethernet Medium Access Control (MAC) unit
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Abstract: A simple hardware structure for implementation of pairwise Support Vector
Machine (SVM) classifiers on FPGA is presented. Training phase of the SVM is
performed offline, and the extracted necessary parameters used to implement the test phase
on the hardware. In the designed structure, vector multiplication operation and the
classification of binary classifiers is done in parallel and simultaneously. In order to
realization, the dataset of Persian handwritten digits in three different classes is used for
training and testing of SVM. Graphically Simulator, System Generator, has been used to
simulate the desired hardware design. Implementation of linear and nonlinear SVM
classifier using simple blocks and functions, possibility of increasing dimensions of feature
vectors, generalized to allow multiple simultaneous pair wise classes, lack of complexity in
hardware design, and simplicity of other blocks and functions used in the design are view
of the obvious characteristics of this research. According to simulation results, reaching
maximum frequency of 202.840MHz in linear classification, and classification accuracy of
98.67% in nonlinear one, shows outstanding performance of the hardware designed

structure.

Keywords: hardware structure, Support Vector Machine, FPGA, Persian handwritten

digits, System Generator.
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