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ABSTRACT

In this paper, the existing disparity aquisition algorithms were analyzed, on the bases of which a disparity
generation technique that is superior in accuracy to the generation time was proposed. Basically it uses a
pixel-by-pixel motion estimation technique. It has a merit of possibility of a high-speed operation. But the
motion estimation technique has a disadvantage of lower accuracy because it depends on the similarity of the
matching window regardless of the distribution characteristics of the texture in an image. Therefore, an enhanced
technique to increase the accuracy of the disparity is required. This paper introduced a variable-sized window
matching technique for this requirement. By the proposed technique, high accuracies could be obtained at the
homogeneous regions and the object edges. A hardware to generate disparity image was designed, which was
optimized to the processing speed so that a high throughput is possible. The hardware was designed by
Verilog-HDL and synthesized using Hynix 0.35um CMOS cell library. The designed hardware was operated
stably at 120MHz using Cadence NC-VerilogTM and could process 15 frames per second at this clock

frequency.
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Table 1. The comparison according to the cost function
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Cost
Function

Teddy 3.24 4.51 510 8.54 7.84
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variable search range technique is applied; (a) disparity
using small size matching window, (b) disparity using large
size matching window, (c) disparity which the variable
search range technique applied
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Table 3. Implementation results
Feature Our work Niitsuma!'”
Image size VGA (640x480) | VGA (640x480)
Wind . Variable size Fixed Size
indow size (3x3, 5%5, 7x7) 7%7)
Cost function SAD SAD
Max. disparity 60 27
Frame Rate 15 fps 30 fps
Platform (Gate ASIC FPGA
count/ Area) (235K gates) (N/A)
Hynix 0.35um Xilinx
Technology CMOS cell | XC2v6000™
Voltage +3.2V, -0.0V +1.8V, -0.0V
Max. frequency 120Hz 68MHz
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