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Optimized Hardware Implementation of
HSV Algorithm for Color Correction
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Abstract

As the autonomous driving market is rapidly growing, research on autonomous driving is being conducted. Self-driving functions
should be performed regardless of the weather for the driver’s safety. However, misty weather is difficult to autonomous driving because
of the lack of visibility, so a defog algorithm should be used. The image obtained through the fog removal algorithm causes the image
quality to deteriorate. To improve this problem, HSV color correction is used to increase the sharpness. In this paper, we propose a color
correction hardware using HSV that can cope with 4K images. The hardware was designed with Verilog and verified by Modelsim. In
addition, the FPGA was implemented with the goal of Xilinx's xc7z045-2ffg900.
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Fig. 4. Error of proposed formula and existing formula.
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Table 1. Xilinx Result.

E AL Xilinx 23t
Xilinx Design Analyzer
Device xc7z045-2£fg900
Slice Logic Utilization Available Used Utilization
Slice Registers(#) 437,200 2,532 0.59%
Slice LUTs(#) 218,600 3,106 1.42%
Minimum period(ns) 3.490
Maximum Freq.(MHz) 286.533

* The EDA tool was supported by the IC Design Education
Center(IDEC), Korea.
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