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Abstract

This paper investigates the implementation of the Block Adaptive
Quantization (BAQ) algorithm on FPGA hardware, specifically the
Xilinx Virtex-7 FPGA, which is an ideal platform for real-time
applications due to its flexibility and parallel processing capabilities. In
this study, the BAQ algorithm was optimized using the principles of
non-uniform Lloyd-Max quantization. The hardware design consists of
adaptive blocks enhanced by techniques such as parallelization and
pipelining. The implementation results demonstrate significant
reductions in FPGA resource utilization while maintaining high
performance and low latency. Evaluations indicate that the proposed
method achieves less than 2% difference compared to the reference
approach in metrics such as MSE, PSNR, SSIM, and CC, highlighting
the algorithm's high accuracy and consistency. Furthermore, the
implementation is resource-efficient, utilizing only 10% of DSP48
resources and 30% of LUTs on the Virtex-7 FPGA. This approach
provides an effective solution for applications such as data compression
in imaging systems and signal processing.
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