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Methodology for Implementation of the Portable Disease
Diagnosis Platform based on Neural Network Using High

Performance Computing
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Abstract

In this paper, we proposed a methodology for portable disease diagnosis platform using high performance computing. The proposed
methodology consists of gathering clinical data, diagnosis and feature selection algorithm, implementation of diagnosis platform. For the
algorithm verification, a clinical data which is obtained from 401 people(314 normal subjects and 87 liver cancer patients) using a
microarray consists of 1,146 aptamers were used. As the result, we could diagnosis liver cancer with 97.5% accuracy using the 32
selected aptamers. Based on these results, we designed and implemented a portable disease diagnosis platform which has 32 bio—signals
as inputs.
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1. Structure of used neural network.
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//Get diagnosis accruacy using M features

FOR (i=0;i<cross-validations;i++)

{
Seed = Get seed value();
Generate random number(seed);

Make N groups using random number( );

FOR(j=03j<N;J++)

{
Learning using N-1 Groups( );
Diagnose using j-th Groups( );
Sum += Save j-th accuracy;

}

For N-fold
cross validation

}

Diagnosis accuracy = Sum / (N * cross-validations);

Fig. 4. Pseudo code for determination step.
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//Get diagnosis accruacy using M features with MPI

MPI init();
MPI_Comm_size(...,nProcs);
MPI_Comm_rank(...,nRank);

MPI setting

nQuotient = cross-validations / nProcs;
nRemainder = cross-validations % nProcs;
nMySatart = nRank * nQuotient + 1;
nMyEnd = nMyStart + nQuotient — 1;

Divide iteration
cases for each
processer

FOR (i=nMyStart;i<MnMyEnd;i++)

Seed = Get seed value( );
Generate random number(seed+nProcs);

} For N-fold cross validation in Fig.4
}

IF(nRank = Root)
{
MPI Rev(nProcs_Result,...);

Root processor:
Final accuracy +=nProcs Result;

MPI result gathering

}
ELSE

{ Other processor:
MPI_Send(nProcs_Result,...); MPI result sending
}

Fig. 5. Code for determination step using MPI.
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Fig. 6. (a) Structure of microarray, (b) Microarray image
obtained from chip—scanner after reaction.
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