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ABSTRACT

In the paper, a Motion JPEG2000 coder which has been set as the standard for image compression by the
Digital Cinema Initiatives (DCI), an organization composed of major movie studios was implemented into a
target FPGA. The DWT (Discrete Wavelet Transform) based on lifting and the Tier 1 of EBCOT (Embedded
Block Coding with Optimized Truncation) which are major functional modules of the JPEG2000 were setup
with dedicated hardware. The Tier 2 process was implemented in software. For digital cinema the tile-size was
set to support 1024x1024 pixels. To ensure the real-time operations, three entropy encoders were used. When
Verilog-HDL was used for hardware, resources of 32,470 LEs in Altera’s Stratix EP1S80 were used, and the
hardware worked stably at the frequency of 150Mhz.
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Fig. 1. System diagram of digital cinema.
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Fig. 2. Encoding method of MIPEG2000 and MPEG.
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Table 1. Specification of digital cinema.

projection

Application | Electronic

. Projection | Production
production L. L
Digital Digital
. HDTV f .
Cinema Cinema Cinema

1280x720 | 1920x1080 | 4096x2048 | 4096x3112
YUV422 YUV422 RGB444 RGB444

Parameter

16-bit 20-bit 30-bit 36-bit

24fps 24fps 24fps 24fps
Resulting | 3500 pitss | 995MBits | 6040MBit/s | 11000GBitfs
Data range

Compression | 71 12:1 51

ratio
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Fig. 3. Global H/W block diagram.
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Table 2. Specification of implemented H/W.

Category Specification
1 Transform Forward
2 Image size User defined
3 The number of DWT level Max. 6 level
4 DWT filter 91,53
5 The number of entropy coder 3
6 Programming register 16
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Fig. 5. Architecture of horizontal LBFC(LBFC_hor).
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Fig. 9. Zero-tree structure in wavelet domain.
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Hg. 15. Verification system of the implemented circuits.
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