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ABSTRACT

In this papc, we proposed a hardware(H/W) siucture which can compiess and 1cconfruct the mput mnage m
rcal tune opstation and implemented 1t mto a FPGA platform using VHDL(VHSIC Hardware Desciiption
Language) All the mmage processing element to process both compiession and reconstruction m a4 FPGA weie
comsideted cach of them was  mapped ite H/W with the efficient structme for FPGA  We used the
DWT(discrete wavelet transfoim) which tiansforms the data hom spatial domawmn to thelrequency domain, because
1se considered the motion JPEG2000 as the application The implemented H/W 15 sepaated to both the data path part and

the control part The data path part consisted of the image mocessing blecks and the data processing blocks The tmage pr-
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ovessing blocks consisted of the DWW/ Kernel for the filtering by DWT, Quantzer/Huffman Encoder, Inverse

Adder/Buffer for adding the low [requency cocelficient to the high fiequency one 1n the inverse DWT operation,

and Huffman Decoder  Also there existed the mterface blocks tor communicating with the external application

environments and the tmmg blocks for buffeiing between the mternal blocks The global opelations of the

designed HfW are the mmage compmession and the reconstiuction, and it 18 operated by the vnut of a field
synchronized with the A/D conveiter The implemented H/W used the 69%{16980) LAB{Logic Array Block)
and 9%(28352) ESB(Embedded System Block} i the APEX20KC EP20K600CB652-7 FPGA chip of ALTERA,
and stably opeiated m the 70MHz clock frequency So we verified the real ume operation of 60 fieldsfsee(30

framces/sec)
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Table 4. Error ratio by various attacks in watermarking
using bitplane regular changing

Regular Selection Random Selection
bit-plane 2) (bit-plane 1-2
Attack | # O pror | psNR | #Of | Bror  |PSNR
Strength| SO | Ratio(%) | (dB) | ET | Ratio(%) | (dB)
JPEG Compression Attacks
10 0 0 31.8 0 0 531.9
8 0 0 317 0 0 31.9
6 0 0 313 0 0 31.9
4 20 2 31.6 25 2.4 31.7
2 32 3.1 31.3 90 8.8 315
0 92 9.0 309 | 211 20.6 31.0
—— Blurring
Week | 0 0 0 0 0 324
Strong | 2 0.2 0.2 7 0.7 324
Sharpening
Week | 0 0 0 0 0 32.0
Strong | 6 0.6 0.6 10 0.9 31.7
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fabricated image after watermarking (b) extracted watermark
for detection of error position
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Table 5. FPGA resource usage of the implemented H/W

Block Name i i
(24320:100%) | (311296:100%)

DWT kemel 3129 (13%) 9472 (3%)
Quantizer 975 (4%) 0 (0%)
Huffman encoder 283 (1%) 0 (0%)
Output buffer 2405 (10%) 0 (0%)
PCI interface 1433 (6%) 0 (0%)
KiM buffer 1242 (5%) 0 (0%)
Main controller 168 (<1%) 0 (0%)
di%f({g?gequantizcr 1154 (5%) 0 (0%)
Watermarker 4037 (16%) 0 (0%)
Input interface 391 (2%) 0 (0%)
Memory controller/} 1501 (gus) | 18880 (6%)
Inverse adder/buffer 262 (1%) 0 (0%)

Total 16980 (69%) 28352 (9%)
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Table 6. Performance comparison of the proposed DWT
kernel and [3]
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