y N 14
ARt
WH%N”“PJH”‘&JM ELECTRONIC MEASUREMENT TECHNOLOGY 2021 3

DOI:10. 19651/j.cnki.emt.2105659

( ( ) 450016)

: TP751. 1 : A : 520. 1040

Application research of auto focus based on visual tracking in microscope

Liu Cong Hou Jianping Zhao Wanli Wang Chi
(Autobio Labtec Instruments Co., Ltd., Zhengzhou 450016, China)

Abstract; Because the white blood cells, trichomonas and epithelial cells in the samples under the leucorrhea
microscopic examination have the characteristics of fluidity, and they are on the two or more focal planes. In order to
solve the problem that it is difficult to obtain the focal plane of interest, an automatic focusing definition judgment
algorithm based on visual tracking is designed. The algorithm is divided into two focusing processes, coarse granularity
and fine granularity. Coarse-grained focusing is mainly used to fix the focal plane near the true focal plane. Fine-grained
focusing starts near the end position of the coarse-grained focusing. Fine-grained focusing is realized by moving the
camera gradually, extracting the pathological basis object such as white blood cells and candida albicans, performing
definition recognition judgment. Finally the clearest focal plane where the objects of the pathological basis are located is
obtained. Through 1 556 actual tests of the automatic focusing process, the algorithm can effectively improve the
success rate of automatic focusing. By achieving automatic focusing, the cost of laboratory manpower is saved.

Keywords: digital image processing;auto focus;sharpness determination; multi-focal surface;visual tracking

11
0
’
’ Y
s ;Luo ™
, (Variance ),
o °
A} A} b o ’ b
s ;Redondo ™
s , 16
b b
N o ,Groen MV R .
:2021-01-05
* : (201111310700)



44

[4]

; [5-8]
3 bl HOG

: 199 (depth from focus, DFF)
LI (depth from defocus,DFD),

1
1
2) . ,
3)
10 .
70. 65% 98 03%,
L1
@)
max{f(x).x €
D)
.« 60 o

1 826

D

2)
3) ,
, 2)
4) 3)
) QD)
5)
(2) ,
,C
¢ S
P=> —1-xC,
i=0 ZS,
3)
L2
[11]
[12]\ T [13] [13]
D
a, H
2) I ,
10 ;
3) ,
4) 3) 10
5) b
L3

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



s k
Struct feature region s .
{ dx.y) = |gla+1,0) —gly |+ [ gla—D —glx.y |+
cv: : Point centor;// g,y + D =gz [+ [glxiy—1 —gla.y) |
float region area;// S=>1>d./k (6)
int region heigth;// 17
int region width;// s
float goal;// , .
bool has match="{alse;// , s
. 10 : :
feature region . s
14 .
3) , b :
s i JF ; 1 s
) 4 , ’
D=L ppil ) v A
sz'gma2=%2<|\p—p i —D)* ’ b
Sigma S 3) , 10
Roundness = 1 — D ’
Sides = 1. 411 1(%) o 10;
Obj wwiaio = O] youndingvoxii/ ODJ boundingboxw 4 b , ’
LS 5) 0,
(5) ’ ’
, 2
’ 21
’ ° . PC
D= V(plx —p2.20)" + (pl.y — p2.y)° (5) ,CPU i5-9400,16 G .500 G .
L6 .
Variance N :
Robert el EOG 181 Tenengrad fel 1 ;
[17] SV (Sobel ) 2) 3
, , 3) ;
, 4) ;
(6) s g(x,y) (x.y) 5) , .
. , 22
(6) . 1 , 3
) D
, , 2)
, ) 3)
e 61 o

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



44

.
H
b oA
B
3f =< R4y
§ B X5,
] )

.
1
1 , ,
10 ,
23
4 1826 ,
b . 2 b
, 70. 65% .
98 03%,
2 .
3 38
’ 3 ’ ’
39 .
. 62 .

81F mw o
FRBAEN
5 E—iPL
HoSR R 5
a4
o
i
pus
®
/% /%
1 526 516 98 10
2 492 482 97. 97
98 03
3 538 528 98 14
4 270 265 98 15
2
/% /%
1 526 357 67, 87
2 492 344 69. 92
70. 65
3 538 403 74, 91
4 270 186 68 89
. S(a)
39 200, 541779 38
231. 566437 s score
R 3(a) ~ (D
. S(g) ’
. 337 b

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http:// www.cnki.net



33 s 6.5

. 4(a), (o) &®307
, M4.5-
4(b) (d) .

’ 0 10 20 30 40
g

(a) 39 538 Exp (b) 381537 EEXF (e) 375 30 Ex

(d) 365 35wt () 3510755 34t b %o (f) 34bi 533 3

(g) 330 5 32T kT (h) 320053 1 b (i) 311 530 EL T

(a) FEAHDRE BERT ARREAR LS IR (b) AU B ARRE A S R (o) BEAHLRLEE R SRAEABE R (d) REAR AR B0 AR AR s LT
4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

¢« (3 o



44

(1]

(2]

(3]

(4]

(5]

[6]

7]

(8]

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

GROEN F C, YOUNG I T, LIGHTART G. A
comparison of different focus functions for use in auto
foucus algorithms[J].Cytometry,1985,6(2) :81-91.
LUO R C, LIN M H. Issues and approaches of
automatic focusing algorithms for intelligent robot eye-
in~hand system[ ] ]. Journal of Robot Systems, 1987,
4(4) .459-476.

REDONDO R, BUENO G, VALDIVIEZO ] C,et al.
Auto focus evaluation for bright field microscopy
pythology [ ] ]. Journal of Biomedical Optics, 2012,
17(3):036008.

’ ’

[Jl. ,2015,34(10) ;28-31.
[D]. ,2013.
[Jl. ,2011,28(10) :245-249.
. ’ GHM
[Jl. , 2019, 40 (6)
126-133.
. W NSCT
[J1. ,2017,31(5);
756-765.
64 -

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

(17]

. , . HOG
LJl. ,2018,32(6);
481-486.
. . 0.
,2018,44(6) :11-16.
(Jl. ,2016,52(14) :197-201.

HE J, ZHOU R, HONG Z. Modified fast climbing
search auto-focus algorithm with adaptive step size
searching technique for digital cameral[ J]. Consumer
Electronics IEEE Transactions on., 2003, 49 (2).
257-262.
Ll ,2014,41(8) :1-9.

CHEN G J, ZHU M F, WANG Y K, et al. Study on
definition evaluation function based on image contrast
variation [ C]. Proceedings of the 2007 Annual
Conference on International Conference on Computer

Engineering and Applications, 2007 ;254-258.

, . Roberts HIS
SAR (. ,2017.,
40(4) ;85-88.
(1. , 2011, 31(4),

242-252.
MO C H, LIU B. Research and realization of an anti-
noise auto-focusing algorithm[ C]J. Proceedings of the

2012 Second International Conference on Electric

Information and Control  Engineering, 2012:
1064-1067.
E-mail:1435547487@qq.com

http:// www.cnki.net



