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Abstract: To reduce the heavy burden by the massive image data on the storage medium and
limited bandwidth, an intellectual property (IP) core is proposed for high-performance image
lossless compression, and the corresponding VLSI circuit structure is given. The image pre-
processing structure is optimized for compatibility, so that it can flexibly process images of
multiple specifications. The discrete wavelet transform structure is optimized, and a single adder
delay structure is proposed, so that the maximum working frequency of the discrete wavelet
transform module is 274 MHz. The serial-parallel multiplexing pipeline design is proposed for the
overall structure, and discrete wavelet transform module is used as a multiplexing module. The
arithmetic coding and bit plane coding modules are used together as parallel modules, so the
throughput of IP core is greatly improved. The experimental results show that the IP core of this
design can directly receive the image data of the CCD camera to perform lossless compression and
output the code stream. The maximum operating clock of this IP core on the Xilinx Kintex-7
KC705 development board is 171 MHz, with a maximum throughput of 1 472 Mb/s. Compared

with the existing image lossless compression VLSI structure, the maximum operating frequency
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is increased by more than 16%, and the maximum throughput is increased by more than 25%.

Keywords: image lossless compression; intellectual property core; VLSI circuit; discrete

wavelet transform
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