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An Efficient Pipeline Design of JPEG2000 Encoder with Low Memory
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Abstract An efficient JPEG2000 encoder is proposed and implemented with high pipeline and low memory
architecture. Dual buffers to save the wavelet coefficients, pre-rate allocation and byte expression for Rate-Distortion
(RD) slope are used to reduce on-chip memory size. Pipeline and parallel architecture is used in Discrete Wavelet
Transform (DWT), Bit-Plane Encoder (BPE) and Arithmetic Encoder (AE) to increase the part circuit’s encoding
speed, searching the truncated RD slope in byte address space increases the packet formatting speed of Tier2.
Problems met in system implementation such as clock distribution, SDRAM control of frame buffer and
chrominance-transformation are also designed with optimization. The encoder is verified on FPGA platform.
Performance of the encoder is as follows: the size of tile is up to 256x256 with code block in size of 32x32, input
sampling rate is up to 45Msamples/s when Tierl is working at the clock of 100 MHz, difference of the PSNR of
images compressed by the proposed encoder and JASPER is less than 0.5dB at the rate of 0.4 bit per sample (bps).

Equivalent gates synthesized are about 109k and on-chip RAM is 862kb.
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FEF AT LN IPEG2000 4ifid s i HERES BN . SZFFd
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2%, ¥k 32x32, fE Tierl TAFI 44 100MHz I, 4G
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f.jpc 3, 454 1SO/IEC FCD15444-1 #3t, 7T Kakadu
fift ). JrP7E SMIC.25 J&, Synopsys DC R4 R 3]
9 10.9 JiT1, TEGkash 862kb, IhFEN 105mW, i&EAKT)
FEN AU, WnTHEETFL, BAARPL, MR A
M Tile Jhy 128x128 i, f7Pfif#s A 221kb, 1M 3CHA[4-6]1% 11
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JEAR55L 20 £%, 513 /N ARHe, ooy ARk, B DGR
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Tab.1 Comparison of compressed image
between JASPER and proposed hardware

Eg JASPER(dB) | #)4(dB)
Lena 34.03 33.69
Jet 33.38 33.32
Goldhill 29.89 29.52
Pepper 32.02 31.53
Baboon 23.45 22.96
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