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Fig. 1 Focusing image of object

M2 BHEEME

Fig. 2 Defocusing image of object
2.1 f£% Brenner HiX 37
65 B 8 {E X 4% 48 Brenner 5535 19 5% . £
ST HAREAZ , B{E R 0,0. 01 F1 0. 025 B Brenner %
5T OB R M 45 SR A 1R 3. B A bR ol IR F A Y
T YA bR R R T O F 45 SR 0 03 — R AE.
1.0

0.8

0.6

0.4

Normalized value

02 r

510 15 20 25 30 35
Image sequence number
B 3 F [ B {8 Brenner H % iF 4 R
Fig. 3 Evaluation results of different threshold values

of Brenner algorithm
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Fig. 4 Evaluation results of improved algorithm
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Autofocusing in microscopy based on the OTF and sampling

An Improved Brenner Algorithm for Image Definition Criterion

WANG Jian"?, CHEN Hong-bin', ZHOU Guo-zhong', AN Tao'
(1 Key Laboratory of Beam Control ,Chinese Academy of Sciences; Institute of Optics and Electronics ,
Chinese Academy of Sciences, Chengdu 610209, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The image definition criterion is one of basic problems in passive auto-focusing technique based
on digital image. The traditional Brenner Algorithm has a fast calculation speed, but the accuracy of
evaluation result depends on the threshold value,and the Algorithm sensitivity is low. For this issue, an
improved Algorithm is proposed. The improved function uses high pass filter and bandpass filter to
evaluate the image, and overcomes the limitation of traditional Brenner Algorithm depending on the
threshold value. In order to evaluate the improved Algorithm performance, the parameters of unimodality,
accuracy, sensitivity, calculating cost are compared and analyzed. Compared with the traditional Brenner
Algorithm, the experiments and analysis show that the improved Algorithm can meet unimodality,
accuracy, and improve sensitivity and reduce calculating cost.

Key words: Image definition; Evaluation method; Brenner; Threshold; Sensitivity



