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Abstract

Various researches are performed to extract significant features from continuous images. The FAST algorithm has the
simple structure for arithmetic operation and it is easy to extraction the features in real time. For this reason, the FPGA
based hardware accelerator is implemented and widely applied for the FAST algorithm. The hardware accelerator needs
the threshold to extract the features from images. The threshold is influenced not only the number of extracted features
but also the total execution time. Therefore, the way of threshold control is important to stabilize the total execution time
and to extract features as much as possible. In order to control the threshold, this paper proposes the PI controller. The
function and performance for the proposed PI controller are verified by using test images and the PI control logic is
designed based on Xilinx Vertex IV FPGA. The proposed scheme can be implemented by adding 47 Flip Flops, 146 LUTS,
and 91 Slices to the FAST hardware accelerator. This proposed approach only occupies 2.1% of Flip Flop, 4.4% of LUTsS,
and 4.5% of Slices and can be regarded as a small portion of hardware cost.
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Test images for the threshold controller (From
the top of left. passing tunnel, passing tollgate,
waiting for signal, passing highway sign).
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Table 1. Hardware Implementation Cost.
FAST Hardware | PI Threshold
Resource
Accelerator[5] Controller
Slice Flip Flops 2,215 47
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Occupied Slices 1,750 91
Block RAMs 17 0
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