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ABSTRACT

The use of stereoscopic images has spread in different fields of life, and because
they consist of a pair of two-dimensional images, so they need twice the bandwidth
required for transmission and twice the space needed for storage. Therefore, stereoscopic
images compression is an important research area.

In this paper, the compression ratio of stereoscopic image was improved based on
Discrete Wavelet Transform using a reference stereoscopic image pair. The research
acheived a performance test of (20) different types of mother wavelets with the most
famous wavelet encoding techniques: EZW (Embedded Zerotree Wavelet), SPIHT (Set
Partitioning In Hierarchical Trees) and WDR (Wavelet Difference Reduction). In order to
select the optimal mother wavelet that achieves the best compression ratio and the optimal
mother wavelet that maintains the best quality of the reconstructed image as well as
determining the best encoding technique used with the previous wavelets. We achieved the
test using Compression Ratio (CR), Mean Square Error (MSE) and Peak Signal to Noise
Ratio (PSNR) parameters. The research proposed a scheme for compressing stereoscopic
image pair symmetrically. The simulation was performed using MATLAB.

The results showed that the mother wavelet (bior3.1) achieved the best compression
ratio when used with (SPIHT). For the same encoding technique we found that the mother
wavelet (db7) achieved the best quality of the reconstructed image. The proposed scheme
achieved an increase in the compression ratio for the stereoscopic image pair, where the
compression ratio after applying the proposed scheme was twice as high as before.
Keywords: stereoscopic images, Discrete Wavelet Transform, stereoscopic images

compression algorithms, Compression Ratio.
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EZW sl 48 gilii 1(1)Jgaad)

Wavelet CR MSE PSNR
name
haar 1.3162 5.008 41.1342
db2 1.3934 3.1766 43.1112
db3 1.4235 6.6433 39.907
db4 1.4319 1.9982 45.1244
dbs 1.431 1.4479 46.5234
db6 1.4379 5.1165 41.0411
db7 1.4323 1.1297 47.6011
db8 1.4311 6.2681 40.1594
db9 1.4291 4.45 41.6472
db10 1.746 2.9929 43.3699
biorl.1 1.3161 5.008 41.1342
biorl.3 1.2833 6.7853 39.8151
biorl.5 1.2674 4.5618 41.5394
bior2.2 1.5128 1.3821 46.7253
bior2.4 1.8313 2.2769 44.5574
bior2.6 1.8112 3.1292 43.1765
bior2.8 1.7954 1.8988 45.346
bior3.1 1.8988 3.507 42.6815
bior3.3 1.8875 1.8756 45.3995
bior3.5 1.8844 1.9952 45.1309

79



Jesland ¢ plla, Ela) el Josaill alddiuls dawaa) ) guall Jaiia daad (peind
o 2 J

SPIHT el 4y guilii 1(2) Jseald)

Wavelet CR MSE PSNR
name
haar 2.2701 5.529 40.7043
db2 2.4834 3.7244 42.4203
db3 2.5503 7.1854 39.5663
db4 2.5742 2.5297 44.1001
db5s 2.5848 1.9823 45.1591
dbé6 2.5933 5.6488 40.6112
db7* 2.5897* 1.6632* 45.9213
db8 2.5828 6.8025 39.8041
db9 2.5836 4.9844 41.1546
db10 2.6027 3.2059 43.0713
biorl.1 2.27 5.529 40.7043
bior1.3 2.2148 7.2814 39.5087
biorl.5 2.1928 5.054 41.0944
bior2.2 2.6757 2.0389 45.0369
bior2.4 2.6963 2.4966 44.1574
bior2.6 2.6707 3.3329 42.9025
bior2.8 2.6525 2.0908 44.9277
bior3.1* 3.6746* 6.3497* 40.1033
bior3.3 2.7625 2.1289 44.8493
bior3.5 2.7564 2.231 44.6458
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Wavelet CR MSE PSNR
name
haar 1.1247 5.008 41.1342
db2 1.2126 3.1766 43.1112
db3 1.2406 6.6433 39.907
db4 1.2471 1.9982 45.1244
db5 1.2475 1.4479 46.5234
db6 1.2496 5.1165 41.0411
db?7 1.2453 1.1297 47.6011
db8 1.2431 6.2681 40.1594
db9 1.2401 4.45 41.6472
db10 1.5309 2.9929 43.3699
biorl.1 1.1247 5.008 41.1342
biorl.3 1.0991 6.7853 39.8151
biorl.5 1.0883 4.5618 41.5394
bior2.2 1.3306 1.3821 46.7253
bior2.4 1.6367 2.2769 44.5574
bior2.6 1.6173 3.1292 43.1765
bior2.8 1.6027 1.8988 45.346
bior3.1 1.6881 3.507 42.6815
bior3.3 1.6977 1.8756 45.3995
bior3.5 1.6918 1.9952 45.1309
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