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Modified anti-aliasing algorithm for small-angle
line based on Wu algorithm

LI Bo,ZHOU Jian-jiang " , XIA Wei-jie, WU Lian-hui
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Abstract: Line is the most basic metafile of airborne cockpit display. Its display quality greatly affects
the display of the entire frame, and the "twist" of small-angle line has been one of the key issues
affecting the display effect. To get better display of small-angle lines,a new lightness gradient algo-
rithm based on Wu is introduced in this paper. This algorithm reduces the lightness distortion in
straight line’s subshaft to eliminate twists, which makes it looking like a smooth line. The Matlab
simulation and FPGA implementation results show that compared with other anti-aliasing algorithm,
the new algorithm improves remarkably the display quality of small-angle lines, while there is no in-
crease in the processing time after combined with midpoint paint line algorithm. Furthermore,the new
algorithm can also improve the display quality of large-angle lines and arcs by eliminating the jagged
edges of large-angle lines and solving the blur problem of small-angle arcs. Therefore, the improved
algorithm can be applied to airborne cockpit display system,which needs high display quality and real-
time urgently,in order to relieve visual fatigue of the pilots.
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Fig.1 Schematic of Wu anti-aliasing algorithm
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(a)Bresenham line
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(b)Wu anti-aliased line
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Fig. 2 Comparison between Bresenham and Wu algorithm
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(a)Small-angle line
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(b)Partial enlarged view of (a)
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Fig. 3 Small-angle line and its details under Wu algorithm
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(b)Widened Wu anti-aliased line
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Fig. 4 Comparison of widening effect
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Fig. 5 Comparison of correction effect
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(a)Rotated character
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(b)Partial enlarged view
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Fig. 6 Rotated character and its partial enlarged view
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Fig. 7 Schematic of improved algorithm
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Fig. 8 Same small-angle line under different algorithms
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