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Abstract: Two new focus measure methods (Bevel and Mix operators) derived from gradient edge de-
tection were proposed. The Bevel and Mix operators and correlation operator were respectively chosen
as the focus measure method of coarse search and fine search. A new method of selecting suitable focu-
sing region was presented. Then, mountain climbing search strategy with variable step (MCS), local-
global search strategy (ILGS) and general search strategy (GES) were proposed. Using a lens with
focus length of 130 steps and focus depth of 2 steps, the three search strategies can shorten the focu-
sing time from the full search’s 37 s to 3~4 s ,4~6 s and 3~5 s respectively. The experimental re-
sults show that, the method can meet the real-time and accurate requirements of airborne electro-
optical imaging device.
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Fig. 1 Performance comparison between Sobel and improved Sobel edge-detect operator for Lean image
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Fig.2 Performance comparison between Sobel and improved Sobel edge-detect operator for fish image
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Table 1 Performance comparison of several kinds of auto-focus search algorithms
101 8
/s /steps /s /steps /s /steps
37. 0 0 37. 0 0 37. 0 0
5. 0 0 5.2 2 5.1 0
3.7 0 4.1 2 3.6 0
6.7 0 7.8 0 6.8 0
5.2 0 6.2 2 5.2 0
7.1 0 8 0 0 7.3 0
’ 4.1 0 5.7 0 4.2 0
5.1 0 6.2 0 5.2 0
3.8 0 4.8 0 4.0 0
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