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ABSTRACT 

During the last years, for most 

medical imaging modalities, the 

amount of data produced is 

increasing exponentially. The same 

is also true for DNA sequencing, 

where impressive progress has been 

made in the last decade. This 

progress caused a significant 

growth in the amount of data related 

to medical imaging and DNA 

sequencing that need to be stored 

and transmitted. In order to reduce 

the storage cost and transmission 

time, without jeopardizing the image 

quality, efficient and robust 

compression methods are required. 

In our research work, we developed 

compression methods based on 

finite-context models to compress 

microarray images and whole 

genome alignments, which is a 

particular voluminous dataset in 

genomics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

• The goal of our work is to develop 

sophisticated compression methods 

that can be used for compressing 

medical images and some DNA 

sequencing datasets.  

• The core of our compression 

methods consists of an adaptive 

finite-context model followed by 

arithmetic coding (see Fig. 1). 

• The DNA microarray technology 

allows the analysis of thousands of 

genes in a single experiment. Figure 

2 shows an example of a microarray  

experiment. 

 

 

 

 

 

 

 

 

 

• Whole genome alignments is a 

particular voluminous dataset that 

contains alignments at DNA level 

between entire genomes of several 

species (small example in Fig.3). 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

• Regarding the compression of 

microarray images, we developed 

two methods based on:  

• Bitplane decomposition. 

• Binary tree decomposition.  

• We performed some simulations in 

six datasets and the results obtained 

are depicted in Fig. 4. 

• On average, our method requires 

between 5.3 to 10.2 bits per pixel, 

depending on the dataset. 

 

 

 

 

 

 

 

 

 

• The method for compressing the 

MSA blocks uses a mixture of finite-

context models and an arithmetic 

encoder. 

• Instead of using a binary alphabet, 

our method uses a five symbol 

alphabet, corresponding to: 

• The four DNA bases (A, C, G, T). 

• The alignment symbol (‘-’). 

• The MSA are treated as a symbolic 

image, containing five different 

intensities values.  

• Figure 5 shows the results obtained 

for the multiz46way dataset.  

• On average, our method requires 

0.72 bits per symbol for storing each 

MSA block symbol.  

• The lower performance of our 

method in “chrY” is caused due to 

the small file size and the reduced 

percentage of gaps symbols (‘-’). 

 

 

 

 

 

 

 

• These results have been published 

in [1]. 

  

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

 

In this poster, we present 

compression results for lossless 

compression of microarray images 

and MSA blocks (symbolic images). 

The core of the proposed methods 

consists of an adaptive finite-

context model followed by 

arithmetic coding. For microarray 

images, we used two decomposition 

approaches: bitplane and binary tree 

decomposition. We compared the 

results with JBIG, JPEG-LS, and 

JPEG2000. On average, our method 

requires between 5.3 to 10.2 bits per 

pixel, depending on the dataset. 

Regarding the symbolic images, the 

proposed method uses a mixture of 

finite-context models instead of a 

single one. The results depicted in 

Fig. 5, show that our method 

requires on average 0.72 bits per 

symbol to store the MSA blocks. 
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Fig 4. Compression results for six microarrays image 

datasets using JBIG, JPEG-LS, JPEG2000, and the two 

proposed methods. 

Fig 2. Example of a microarray experiment (crop portion 

of “Def661” image from ISREC dataset). The output 

consists of a pair (green – left, red - right) of 16 bits per 

pixel grayscale images. 

Fig 3. Portion of a MAF file. Each Multiple Sequence 

Alignment (MSA) block contains the DNA bases for a set 

of species properly aligned, using a gap (‘-’) symbol. 
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Fig 5. Overall  compression results in bits per symbol for 

the multiz46way dataset using the Lempel-Ziv (LZ) and the 

proposed method. 


