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ABSTRACT

Due to widespread use of Internet and development of computer technology in recent
decade, digital multimedia is commonly used in our daily lives. One of the most popular digital
contents is digital image which attracts much attention because it can be easily stored, transmitted
and modified. Since a high quality digital image needs a high capacity of digital storage device, an
image compression algorithm is very essential. A fundamental goal of image compression is to
reduce the required bit rate capacity of digital storage requirements while maintaining the necessary
fidelity of the data. Another important image processing applications is image watermarking. This
algorithm can prevent data piracy and provide copyright protection of digital image. Since both
image processing applications have some steps in common. This research develop a way to integrate
both algorithm so that compression and waterrﬁarking can be performed on an image
simultaneously. First, we study the effects of image transformations which are the discrete wavelet
transform and the discrete multiwavelet transform to ‘Ia combining compression and watermarking
algorithm. The peak signal to noise ratio and normalized correlation (or bit error rate) are used to
evaluate the performance of the algorithm. Second, we propose an algorithm to integrate digital
image watermarking to the existing SPIHT image compression using multiwavelet transform,
Furthermore, this method does:not require the original image in the watermark extraction process.
Experimental results show that our method is effective and robust to common image processing
operations, such as median and low-pass filters, additive Gaussian noise and JPEG lossy
compression. Finally, the performance of proposed algorithm is compared with the one using the

discrete wavelet transform in term of image quality and robustness of watermark.
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ADPCM Adaptive Differential Pulse Code Modulation
BCR Bit Correct Ratio
BER Bit Error Ratc
bpp bit per pixel
CODEC madisfmazooasia
DCT Discrete Cosine Transform
DFT Discrete Fourier Transform
DGHM Donovan, Geromino, Hardin and Massopust
DMT Discrete Multiwaveleg Transform
DPCM Differential Pulse Code Modulation
DWT Discrete Wavelet Transform
EE Electrical Engincering
EZW Embedded Zerotree Wavelet
HVS Human Visual System
JPEG Joint Photographic Experts Group
LIp List of Insignificant Pixel
LIS List of Insignificant Sets
LSB Least Significant Bit
LSp List of Significant Pixel
LZW Lempel Ziv-Welch
MRA Multiresolution Analysis
MSE Mean Square Error
NC Normalized Cross-Correlation
PSNR ‘ Peak Signal to Noise Ratio
QF. JPEG Quality Factor
RLE Run Length Encoding

SPIHT Set Partitioning in Hierarchical Trees
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