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Abstract

In this paper, we proposed a hardware(H/W) structure which
can compress the video and embed the watermark in real time
operation and implemented it into a FPGA platform using
VHDL(VHSIC Hardware Description Language). All the
image processing element to process both compression and
reconstruction in a FPGA were considered each of them was
mapped into H/W with the efficient structure for FPGA. The
global operations of the designed H/W consists of the image
compression with the watermarking and the reconstruction,
and the watermarking operation is concurrently operated with
the image compression. The implemented H/W used the
59%(12943) LAB(Logic Array Block) and 9%(28352)
ESB(Embedded System Block) the APEX20KC
EP20K600CB652-7 FPGA chip of ALTERA, and stably
operated in the 70MHz clock frequency over. So we verified

in

the real time operation, 60 fields/sec(30 frames/sec).
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Wrk A/D Hg7 o} w3oj A NTSC ¥49) 448 H=
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HHEIY PLX90S0S o438 PCI B41E 3tk

E 5 798 H/WS HA A g

# category Specification

1 | Image size 640x240(field)

2 | Tmage form NTSC YCbCr(4:2:2)

3 | Compression rate about 45:1

4 | PSNR about 30dB

5 | Number system Pixel:16-bit(9,7),Filter:12-bit(2,10)

6 | Performance 67 field/sec(33frame/sec)

7 | DWT level 4 level(octave)

8 | DWT filter Daubechies(9,7) filter

9 | Quantizer Quantisation with Exception

10 | Entropy coding Huffman coding

11 | External Memory 512x16bits SDRAM(4)

12 | A/D Converter BT82%

13 | D/A Converter BT866

14 | PC interface PCI interface(using PLX9050)

15 | Target device APEX20KC EP20K600CB652-7
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Block Name LAB ESB
(24320:100%) (311296:100%)
DWT kernel 3129 (13%) 9472 (3%)
Quantizer 975 (4%) 0 (0%)
Huffman_encoder 283 (1%) 0 (0%)
QOutput buffer 2405 (10%) 0 (0%)
PLX interface 1433 (6%) 0 (0%)
KtM buffer 1242 (5%) 0 (0%)
Main_controller 168 (<1%) 0 (0%)
puffman decoder/ | 1154 (5%) 0 (09%)
‘Watermarker 1414 (5.8%) 0 (0%)
Input interface 391 (2%) 0 (0%)
pMemory  controller/} 1501 (6%) 18880 (6%)
Inverse adder/buffer 262 (1%) 0 (0%)
Total 14357 (59%) 28352 (9%)
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