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ABSTRACT

Full-image guided filter reflects all pixels of image in filtering by using weight propagation and two-pass
model, whereas the existing guide filter is processed based on the kernel window. Therefore the computational
complexity can be improved while maintaining characteristics of guide filter, such as edge-preserving, smoothing,
and so on. In this paper, we propose an efficient VLSI architecture for the full-image guided filter by analyzing
the data dependency, the data frequency and the PSNR analysis of the image in order to achieve enough speed
for various applications such as stereo vision, real-time systems, etc. In addition, the proposed -efficient
scheduling enables the realtime process by minimizing the idle period in weight computation. The proposed VLSI
architecture shows 214MHz of maximum operating frequency (image size: 384*288, 965 fps) and 76K of gates

(internal memory excluded).
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Fig. 1 Edge-preserving smoothing property of guide filter
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Fig. 2. Weight calculation method
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Kao[9] Tseng[10] Han[11] Proposed
Filter guided joint bilateral bilateral full-image guided
Technology TSMC 90nm UMC 90nm TSMC 180nm Dongbu hightech 110nm
Image size 1920X1080 1920X1080 3202X240 384 X288 (1920X1080)
Frame per second 30 30 144 965 (51)
Kernel window 31X31 31X31 11X11 full-image
Max. operating frequency | 100MHz 100MHz 60MHz 214MHz
Throughput (pixels/sec) 62M 62M 11IM 106M
Gate count 92.9K 276.2K 355K 76K
Asted Algker 7320 55 F9(214MH2) 2 52 [2] A. Hosni, M. Bleyer, C. Rhemann, M.
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