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FPGA Implementation of SURF-based Feature extraction
and Descriptor generation

Eun-Soo Na*, Yong-Jin JeongH

ABSTRACT

SUREF is an algorithm which extracts feature points and generates their descriptors from input images,
and it is being used for many applications such as object recognition, tracking, and constructing panorama
pictures. Although SURF is known to be robust to changes of scale, rotation, and view points, it is
hard to implement it in real time due to its complex and repetitive computations. Using 3.3 GHz Pentium,
in our experiment, it takes 240ms to extract feature points and create descriptors in a VGA image
containing about 1,000 feature points, which means that software implementation cannot meet the real
time requirement, especially in embedded systems. In this paper, we present a hardware architecture
that can compute the SURF algorithm very fast while consuming minimum hardware resources. Two
key concepts of our architecture are parallelism (for repetitive computations) and efficient line memory
usage (obtained by analyzing memory access patterns). As a result of FPGA synthesis using Xilinx
VirtexblLX330, it occupies 101,348 LUTs and 1,367 KB on—chip memory, giving performance of 30 frames
per second at 100 MHz clock.
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