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Abstract : When deploying the Oriented Fast and Rotated Binary Robust Independent Elementary Feature (BRIEF) (ORB)
extraction algorithm on field-programmable gate arrays (FPGA), the access of global storage for 31×31 pixel patches of the
features has become the bottleneck of the system efficiency. Therefore, a feature zone strategy has been proposed. Zones are
searched as features are detected. Pixels around the feature zones are extracted from global memory and distributed into
patches corresponding to feature coordinates. The proposed FPGA structure is targeted on a Xilinx FPGA development board of
Zynq UltraScale+ series, and multiple datasets are tested. Compared with the streaming pixel patch extraction method, the
proposed architecture obtains at least two times acceleration consuming extra 3.82% Flip-Flops (FFs) and 7.78% Look-Up
Tables (LUTs). Compared with the non-streaming one, the proposed architecture saves 22.3% LUT and 1.82% FF, causing a
latency of only 0.2ms and a drop in frame rate for 1. Compared with the related works, the proposed strategy and hardware
architecture have the superiority of keeping a balance between FPGA resources and performance.
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