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DNA Inspired CVD Diagnostic Hardware Architecture

BEZE & X -w T R et
(Oh-Hyuk Kwon - Joo-Kyung Kim - Jung-Woo Ha - Jeahyun Park - Duck-Jin Chung * Chong-Ho Lee)

Abstract - In this paper, we propose a new algorithm emulating the DNA characteristics for noise-tolerant pattern
matching problem on digital system. The digital pattern matching becomes core technology in various fields, such as,
robot vision, remote sensing, character recognition, and medical diagnosis in particular. As the properties of natural DNA

strands allow hybridization with a certain portion of incompatible base pairs,

DNA-inspired data structure and

computation technique can be adopted to bio-signal pattern classification problems which often contain imprecise data
patterns. The key feature of noise-tolerance of DNA computing comes from control of reaction temperature. Our
hardware system mimics such property to diagnose cardiovascular disease and results superior classification performance
over existing supervised learning pattern matching algorithms. The hardware design employing parallel architecture is

also very efficient in time and area.
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Table 1 The CVD disease sample data set

Normal SA | UA | MI Total

Reference 32 30 23 22 107
Test 8 8 6 6 28
Total 40 38 29 28 135
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Fig. 2 The CVD diagnosis accuracy of the proposed algori-
thm with respect to the number of comparing
features and number of repetitions
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Table 2 Classification results of various algorithms for CVD
data set
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Classification accuracies

Classifier Accuracy
MLP 75.00 %

Bayes Net 75.00 %
Random forests 7143 %
RBF Network 75.00 %
SVM (SMO) 85.71 %
Proposed algorithm 82.14 %
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Fig. 4 Simulation result of CVD diagnosis using proposed
hardware
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