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This thesis presents the EM image compression using the discrete wavelet transform.
When the discrete wavelet transform is applied to an EM image, plain surfaces of the object will
be in the low-frequency subband and edges will be in the high-frequency subbands. Thus,
compression algorithm for the EM image must take every subband of wavelet coefficients into
account. A powerful image compression algorithm we consider is the Set Partitioning in
Hierarchical Tree (SPIHT). This coding algorithm exploits the self-similarity of the wavelet
coefficients across different scales and searches for the high magnitude coefficients in every
subband. This thesis also proposes an improvement of the SPIHT algorithm to increase
compression capability by adding the List of Forbidden Coefficients (LFC) and extending the
encoding and decoding conditions. Furthermore, we search for the best wavelet basis for the EM
image and evaluate the performance of the improved algorithm to find the suitable bit rate. The
evaluation is based on the survey of scientists in Thailand.

Numerical results show that the bi9-7 wavelet gives the best quality of the decompressed EM
images at the same bit rate using the improved algorithm. From the survey, we find that images
which have many details can be effectively compressed at bit rate of 1 bpp while the images with
less details can be compressed at bit rate of 0.25 bpp. In addition, we implement the arithmetic
coding with the bit stream obtained from the improved algorithm. This makes the compression

algorithm more efficient.
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