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Hardware Design of Real-Time Wide Dynamic Range Algorithm Based on
Tone Mapping Method for Image Quality Enhancement
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ABSTRACT

Method for improving the image quality are divided into a tone mapping method and a retinex theory based method.
Typical example of the image quality enhancement method using tone mapping method is one using image characteristics
like histogram. In this paper, we propose a hardware design of real-time wide dynamic range algorithm based on tone
mapping method for image quality enhancement. The proposed method divides the image into the luminance and chroma
components and then improves the chroma region based on the variation of the luminance component. Adding to that, it
is designed to be compatible with the existing 8-bit signal, using high quality image with 12-bit extended signal according
to the desired flow. As a result of simulation, it is confirmed that the image quality is improved, and the hardware design
is confirmed that the real-time operations is possible at the maximum frequency at 138.26MHz.
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Fig. 1 Flow chart of the proposed method
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Fig. 9 Processing results of Figure 2
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Fig. 10 Summarized Hardware Block Diagram
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Table. 1 Summary of implementation result

Available | Used | Utilization
Slice Register 437,200 | 2,784 0.64%
Slice LUT 218,600 | 5,528 2.53%
BRAMs 545 5 0.9%
Maximum Frequency(MHz) 138.26

* The Xilinx software was provided by the IDEC, Korea
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