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Abstract: Video super-resolution technology has broad application prospects, but the algorithm complexity
based on deep learning methods is too high to achieve real-time computation. In recent years, researchers
have begun to explore super-resolution algorithm accelerators based on FPGA, in order to utilize the ad-
vantages of FPGA to improve algorithm performance and energy consumption, and achieve real-time video
super-resolution. In this paper, an efficient high-speed bicubic linear interpolation VLSI architecture was
designed based on FPGA, which can be used for 4 X real-time video super-resolution. The FPGA architec-
ture solved the problem of complex memory access mode required in the process of implementing bicubic
interpolation, and proposed a hardware design of data rearrangement based on ping-pong operation, which
rearranged the data in a specific order output by the algorithm into a row-major data arrangement, so that
the hardware can directly connect to video interfaces such as HDMI. In addition, state machine, loop un-
rolling, pipeline and other methods were used to reduce design power consumption and timing violations,
so that the entire hardware design can run at a higher frequency. The hardware architecture was imple-
mented on Zynq-7020 FPGA, which enabled real-time oversampling of ¢HD (960X 540) videos to UHD (3
840X 2 160) high-definition videos. The experimental results show that the hardware design only needs to
cache one row of image pixels with a latency of only 9. 6 pus and a {rame rate of 192. 9 Hz, and successfully
achieves real-time processing. The test results on the game image dataset show that the design has a peak
signal-to-noise ratio of up to 35. 67 dB and a structural similarity of 96. 3%.

Key words: bicubic interpolation; real-time super-resolution; field programmable gate array (FPGA) ; very

large scale integration circuit (VLSI)
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% PE (% 3007 T 366 1440 11 25 S 0T 5 91 51 5 DDR (282 , 08 (558 (i 1y 7 L 109360 9
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#z 1 OpenCV K bicubic 3t 5 78 32 7 {4 3£ PU7E i 3 K B o B9 P BB B 482

E R 45 OpenCV PSNR OpenCV SSIM AR SCSEE ) PSNR AR SCSLEL Y SSIM
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I AL 5 P A7 3 %ot 3 R P o R PR B A S, A& 6 TR, i PSNIR T SSIM AR S IR 5 114 46
280, LUT i JH 5 F2 A7 2 08 P 2t 40 Sy W D54 1 2 19 £l 2 28
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