W25 % 46 w5 B O Vol. 25, No. 6
2010 4E 12 Chinese Journal of Liquid Crystals and Displays Dec. ,2010

XEHE.1007-2780(2010)06-0863-06

Je T PR AR BRI AT 2 AR i 2 F gl i A e v

XA ML, R
(L. AR KA G2 LS W BT ST BT . 9 6k KA 1300335
2. BBy ST ERE LR 100039)

WO YA AR T B SRR B A e R R T A B R A kA T RS AR B B Bl AR
T5 W AEA A UG B A% T e T #EAT T FSE . *E%FQﬁf@1%2?4Lf%z?7k¥$uﬁﬁm%%ﬁ IR T AT
PG Ak i A D0 ) % B PP B (Lean 7)o 5 % 22 Fhoxh 85 3F A0 58 347 300 LU, 0 ) 308 BR300 % 4
iﬂﬂ%?%ﬂ%%ﬂ%?f’ﬁﬁﬂﬁ%*ﬂﬁ%@*ﬂﬂ%ﬂ%%M&E@Xﬁﬁﬁrﬁﬁ?o BEXT T 25 AR B A 06 2% R G R R 4R
th 7RI A SR AR R (LFS) FE AL K IR 1L 48 R 5 ik (CHS) R A5 A7 2 Dy 130 20 RN 2 2P s 4k
Bk BB PR A T ) R RN 43 sAEE R T s M 5~8 s, SIEGAE R FW] B R i IR B
THERERAS M GBI A R MRS 950 |k
xBTS TE Y R ERR L G A 5 18 AR W 5 R AR A R AR TR S TC L Rk

FE 4SS TP391.41; TH761.6 XEKFRIRAG : A

Auto-Focusing Method for Airborne Image Equipment
Based on Image Processing
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Abstract: The actual auto-focusing devices in airborne image equipment have the problem of
complexity in design and unable to integrate. In order to solve this problem, the application
of image based on auto-focusing method in airborne image equipment was presented. Accor-
ding to that the gradient edges in normal images are more than horizontal and vertical edges.,
a new focus measure method (Lean operator) derived from gradient edge detection was pro-
posed. Series of experiments were committed to have the Lean method compared with the
other several kinds of auto-focusing method. According to the experiment results, the Lean
operator and correlation operator were respectively chosen as the focus measure method of
coarse search and fine search. Then, local full search (LFS) strategy and change step hill-
climb search (CHS) strategy were proposed in allusion to the feature of focus measure func-
tion of airborne image equipment. When using a lens of 130 steps focus length and 2 steps
focus depth, the LFS and CHS search strategy can respectively cut the total focus time from
the full search’s 43 s to 7 s and 5~8 s. The results show that the correlation operator with

the cooperation of the lean operator can locate the prime focus position accurately, the accuracy is
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Fig.1 Performance comparison between lean and sobel edge-detect operator. (a) Original lena; (b) Sobel operator; (c¢)

Lean operator; (d) Sobel+ Lean operator.
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Fig. 2 Focus measure curves of 7 kinds of focus measure
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Table 1 Performances of 7 focus measure operators
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Fig. 4 Flow charts of two kinds of fine search algorithm.

(a) Hill-climb search; (b) Local full search.
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Fig.5 Series of images in focus experiment
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Table 2 Performance comparison of 3 kinds of auto-focus search algorithm
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