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(I Design of Back Projection Hardware for Super Resolution Image Generation)

Abstract

Super-resolution is a technique to estimate a high-resolution image from one or more low-resolution input
images. Back Projection (BP) is a method for estimating a high resolution image so that the error of the
downsampled image is minimized against the input low resolution image. This research examines the
feasibility of hardware implementation and the performance bottleneck by implementing a part of BP
process using FPGA. Four circuits were implemented: serial implementation, parallelized implementation
of pixel access and calculation, parallel that reuses pixels on the left side of the filter kernel (L,_parallel) and
parallel that reuses pixels on the left and upper sides (LT _parallel). Simulation, logic synthesis, and
implementation were performed on ZedBoard using Vivado 2017.1. In LT _parallel, the number of clock
cycles for execution was reduced to 28% while the numbers of used LUTs and Flip-Flops were 4.04 times
and 25.6 times larger than those of serial, respectively.
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