
DWT Foveation-Based Multiresolution Compression Algorithm 

J. C. Galan-Hernandez, V. Alarcon-Aquino, O. Starostenko, J. M. Ramirez-Cortes1 
 

Department of Computing, Electronics, and Mechatronics  
Universidad de las Americas Puebla 

Sta. Catarina Martir, Cholula, Puebla. C.P. 72810. MEXICO 
Email: {juan.galanhz, vicente.alarcon}@udlap.mx 

 
1Department of Electronics 

Instituto Nacional de Astrofisica, Optica y Electronica 
Tonantzintla, Puebla MEXICO 

 
Abstract – Discrete Wavelet Transform (DWT) foveated compression can be used in real-time video processing frameworks 

for reducing the communication overhead. Such algorithms lead into high rate compression results due to the fact that the 
information loss is isolated outside a region of interest (ROI). The fovea compression can also be applied to other classic 
transforms such as the commonly used discrete cosine transform (DCT). An analysis has then been performed showing different 
error and compression rates for the DWT-based and the DCT-based foveated compression algorithms. Simulation results show 
that with foveated compression high ratio of compression can be achieved while keeping high quality over the designed ROI. 
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I. INTRODUCTION 

Digital images and video are essentially multi- dimensional signals and are thus quite data intensive [1]. Video and image 
compression can help in reducing the communication overhead between computing nodes and with wavelet compression, 
high ratios of compression can be achieved [2]. However, such algorithms also cause loss of information on video frames. In 
applications where a region of interest (ROI) can be isolated, foveation can be used in order to constraint the information 
loss only on those areas outside of the ROI. With such model, several applications can classify an area as a ROI such as 
medical video processing framework searching for melanomas, and perform a lossy compression over the video frames, 
leaving the ROI intact for later processing. Previous works in [2, 3, 4] show different foveation methods assessing the final 
quality of the image against the original image using Human Vision System criteria. Foveation also guarantee certain quality 
from the human system vision perspective granting the output results with enough quality for a user to inspect the ROI 
without noticing the loss of quality unless a close inspection outside the ROI. In the work reported in this paper, an analysis 
of DWT-based foveated compression algorithms is carried out.  The remainder of this paper is organized as follows. In 
Section II an overview of foveated compression is given. Section III describes the proposed approach. Section IV presents 
simulation results, and Section V reports conclusions and future work. 

II. FOVEATED COMPRESSION 

Wavelet transforms involve representing a general function in terms of simple, fixed building blocks at different scales 
and positions. These building blocks are generated from a single fixed function called mother wavelet by translation and 
dilation operations. Thus, wavelet transforms are capable of “zooming-in” on short-lived high frequency phenomena, and 
“zooming-out” on long-lived low frequency phenomena [5]. 

A. Wavelets and the Discrete Wavelet Transform 

The purpose of wavelet transforms is to represent a signal into the frequency-time domain. To perform this task two 
functions are required, namely, a wavelet and a scaling function. If a set of mother wavelets and scaling functions is 
orthonormal it is called an orthonormal bases and is defined as follows [6] 

 









 

 
(a) Original gray level image                           (b) Energy Profile Quantization  
 

 
         (c) Tukey window scaling Quantization                                         (d)  JPEG Type 1Quantization 

Fig. 3. A Wavelet-based foveated image with different quantizations. 

 





TABLE I 
COMPARISONS OF DIFFERENT WAVELET-BASED FOVEATED 
COMPRESSION AND DCT-BASED FOVEATED COMPRESSION. 

Wavelet J Zero Coef. 
Percentage 

MSE Quantization 

dct - 0.9383 2.2402 Type3 

db7 2 0.3287 0.2534 Tukey Scaling 

db7 4 0.3333 0.2503 Tukey Scaling 

db9 2 0.3279 0.3279 Tukey Scaling 

db9 4 0.3309 0.2428 Tukey Scaling 

db7 2 0.8761 3.8959 JPEG Quantization 

db7 4 0.9174 2.4795 JPEG Quantization 

db9 2 0.875 3.8167 JPEG Quantization 

db9 4 0.9161 2.3974 JPEG Quantization 

db7 2 0.9163 2.4192 Energy Profile 

db7 4 0.9644 6.0816 Energy Profile 

db9 2 0.9153 2.3897 Energy Profile 

db9 4 0.9624 6.0116 Energy Profile 

  

V. CONCLUSION 

Wavelet foveation compression offers a very good compression ratio at expenses of controlled losses. However, applying 
foveation with wavelets yields into squared artifacts as mentioned in [3]. These artifacts increase as the decomposition 
levels increases. However, the DCT also showed a similar behavior in the area outside the ROI as the compression rate 
increases. With a good model for choosing a ROI, this kind of compression can help in reducing the transmission overhead 
of video frames, increasing the ability of realizing real-time in video processing. It is intended for future work to compare 

the wavelet-based foveated compression algorithm with other methods such as the JPEG2000 ROI compression called 
maxshifts [12].  
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