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Abstract With the improvement of integrated circuit manufacturing technology, the size of electronic
components is shrinking accordingly. And that makes the memory components more susceptible to working
environment. To solve this problem, this paper presents a memory fault tolerance method based on modular
principal component analysis (PCA). Main features of the data were obtained via modular PCA firstly. Then,
the feature data is averaged to obtain the best available estimate of the original data. This best available
estimate can be used to make fault-tolerant replacements for any faults in the data, minimizing the sum of
the squared errors of the fault-tolerant replaced data and the original data. Finally, using the reconstructed
block data, fault-tolerant replacement of the erroneous data in the original data block can be performed. The

experimental results show that the picture data can keep a peak signal to noise ratio of more than 30 dB under
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0.003 5 error rate. In comparison with conventional error correcting code approach, the execution time can be

reduced about 40%, and the memory occupancy can be reduced about 12%.

Keywords fault tolerance; principal component analysis; modular principal component analysis
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Fig. 1 Fault-tolerant method based on modular principal

component analysis
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Table 1 The pseudo code based on the fault-tolerant

method of modular principal component analysis

Input: X : Original data

Output: X, : Protected data
1: //Generate parity bits
2: X, =Parity(X)
3: for i=1,2,+--,m do
4: for j=1,2,---,n do
5://Get sub-blockx from X
6: x=Sub(X,i, /)
7: l/Reduce dimension of x,
8: {y,v,.X}=Pca(x)
9: //Stitching data
10: {Y.V,, X} =StiSub(p,v,. %.i. /)
11: end for
12: end for
13: //Mean processing
14: {Y"V, X'} =Mean(Y V,,X)
15: //Mean dada
16: X,=Rec(Y' V. X')
17: //Detect and fault tolerance

18: X, =Detect tolerant(X,XP,X,)
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Fig. 6 The statistics of execution time and peak signal to
noise ratio
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Fig. 7 Image results of using fault-tolerant and not using fault-tolerant under different numbers of faults injection
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Fig. 8 Statistics on peak signal to noise ratio under no fault-tolerant protection, fault-tolerant protection and error correcting
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Table 2 The execution time statistics of the fault-tolerant
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Table 3 The memory consumption statistics of the fault-

tolerant method and error correcting code
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