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A Focusing Criterion Function Based on Edge Point Counting

Gao Chao Zhu Hongjun Guo Yongcai Lin Xiaogang Wang Tao
(Key Laboratory of Optoelectronic Technology and Systems of the Education Ministry of China,
Chongqing University, Chongqing 400030, China)

Abstract A new auto-focusing function for microscope measurement is presented after the research of imaging and
focusing principles in order to, in automatic microscope measurement techniques. not only enhance the accuracy of
the focus value but also suppress noise. At first, the measuring edges are detected by the improved SUSAN algorithm
and lens is moved. When the total of edge points detected is least, then the best-focused lens position is found. We
tests in the same condition for 30 times, and experimental results indicate that standard deviation of focusing position
in coarse focusing and in fine focusing is 0. 000 and 0.0011 respectively, focusing in Gauss noise case is 0.0126, and
focusing in salt-and-pepper noise case is 0.0033. BW is accurate in focusing degree, unimodal, sensitive to focusing position
and insensitive to noise compared with traditional focusing functions. BW is one of the superexcellent focusing evaluation
functions with simple principles. which is a computationally efficient alternative for microstructure measurement.

Key words image processing; focusing criterion function; SUSAN algorithm; auto-focusing

1 2 = FE o B R 1 V4 DR T X I 7 R . T
B B o R A % TR BORIRIOENR TSR B ) M 4 B 3D 22

BEAE SR P R LS TE R B B A R EER. TRBRUBEM A s R H i EE Ty TR

mfefr . Hop E SR E R A Y . MR oY BT %) 1 00 50 5% T AS S BT A T %% L o R 2 B A

B B A G A O T e gy 1R MR B th BUR S TS BOR A . vt

BRI, BN OEESM B AN R, T 54K A SCHR —Fh LA R B RE A A L E B A

FE 2 5h i (VAR) QRS I Rt 5T 0k (EIG) e PRI AU A SIRAGIE A R L

A A B0 CELD 45020 (FL 4% okl 0 0 0 AR [

PR L BN B R R B % 2 BRAE R

BURIR 3 LK 2 36 T U5 38 50 . R T8 40 it 16 B IORAR R G0 o B Y I L W T L

BEEWHE: #E M1 534 (200806110016) ¥ B8 ,
TEEB N & WI1959—) B 8z, R NFEAE B AL B E AR A 5 B R & Dy | F 78 . E-mail: gaoc@cqu. edu. cn



164 i ]

L 56 %

— RO A,y fER I B — AR
A'Cro s yo) s MBS RIS 1P T L1 — A mOB IR 1E R
T R B — AN BE . AN IEl 1 A Hy W Hy B8 TR
JirR

objective plane image plane

microscope

B 1 SR AR

Fig. 1 Microscope model and focusing mechanism
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Fig. 2 Edge model
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Table 1 Test results of focusing functions on fine

auto-focusing stage

Criterion
BW VAR EIG ELI
function
Mean
1.4581 1.4645 1.4731 1.4787

value /mm

Standard
0.0011 0.0023 0.0014 0.0015
deviation /mm
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Table 2 Standard deviation of focusing functions in

noise suppression

Criterion )
BW VAR EIG ELI

function

Gauss
) 0.0126 0.0854 0.0532 0.0464
noise /mm

Salt-and-pepper
. 0.0033 0.0734 0.0437 0.0312
noise /mm
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