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Introduction
Genome data are Flaying a significantly important role in modern medicine, e.g., personalized
medicine and earlier detection of diseases. With the increasing demand in genome data,
advanced sequencing techniques have been developed, among which the flexible
miniaturized sequencin% devices [1] are very promising, especially due to their portability and
efficiency. These portable devices commonly have low processing capabilities, constrained
power budget, small storage or memory, and limited communication bandwidth. In contrast,
genome data are usually large in size and are highly redundant within or across sequences.
There is an obvious need to compress genome data for the sake of computation and storage.
Unfortunately, traditional Clgenome compression techniques [2] fail to satisfy the
aforementioned miniaturized devices, due to the facts of high computational complexity,
:\z;lrgehspgce and memory requirements for storing references at the encoder side.

ethods

In this paper, we develop a novel genome compression framework based on distributed
source coding (DSC)[3], which is specially tailored to the need of miniaturized devices. At the
encoder side, subsequences with adaptive code length can be compressed flexibly through
either low comﬁlexny DSC based syndrome coding or hash coding with the decision
determined by the existence of variations between source and reference known from the
decoder feedback. Moreover, to tackle the variations between source and reference at the
decoder, we carefully designed a factor graph based low-density parity-check (LDPC) decoder,
\évhicflm automatically detects insertion, deletion and substitution.

esults

The genome sequences used in our experiments are the Arabidopsis thaliana, TAIR8
dataset with TAIR9 dataset as reference. Table 1 shows a side-by-side comparison among the
raw file size, the compressed file sizes, encodinghcomplexities of GRS algorithm [2] and the
proposed method, respectively. We can see that both the proposed method and GRS
algorithm achieve significant file size reductions. Although, there is still existing performance
gaps when comparing with GRS's, the proposed GeDSC encoder shows a significantly lower
encoding complexity. To the best of our knowledge, this is the first stu fy of DCS based
genome compression. There is no doubt that it opens many possibilities for the portable
miniaturized applications in which energy consumption and bandwidth usage are of
paramount importance.

Table 1: Comparison of compression performances and encoding complexities of the
proposed GeDSC codec and the GRS codec [2] with the Raw file sizes as reference for all 5
chromosomes. ET: encoding time; CR: Compression rate.
# | Rawfile GRS Proposed Method
size (MB) | Size(KB) | ET(s) | Size(KB) CR ET(s)
294 0.6982 8.0264 | 3702.1 | 1.8292
19.0 0.3760 3.9775 | 4836.4 | 0.8918
22.7 2.9189 6.0225 | 3804.1 | 1.3947
17.9 1.9053 19.9268 | 910.8 | 1.3702
26.1 0.5858 3.1924 | 8251.9 | 1.0864
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