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ABSTRACT

In this paper, an efficient design of HEVC Adaptive Loop Filter(ALF) for filter coefficients estimation is
proposed. The ALF performs Cholesky decomposition of 10x10 matrix iteratively to estimate filter coefficients.
The Cholesky decomposition of the ALF consists of root and division operation which is difficult to implement in
a hardware design because it needs to many computation rate and processing time due to floating-point unit
operation of large values of the Maximum 30bit in a LCU(64x64). The proposed hardware architecture is
implemented by designing a root operation based on Cholesky decomposition by using multiplexer, subtracter
and comparator. In addition, The proposed hardware architecture of efficient and low computation rate is
implemented by designing a pipeline architecture using characteristic operation steps of Cholesky decomposition.
An implemented hardware is designed using Xilinx ISE 14.3 Vertex-6 XC6VCX240T FPGA device and can
support a frame rate of 40 4K Ultra HD(4096 X 2160) frames per second at maximum operation frequency
150MHz.
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