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Fig.1 The in and out of focus ball's image in high contrast
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Fig. 2 The in and out of focus ball’s image in low contrast
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Fig.3 The focus curve of every order Zernike orthogonal moments in high contrast
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Fig. 4 The focus curve of every order Zernike orthogonal moments in low contrast

M 4 AT LU S B 208 s ] Zernike HiiH5
HE 118 I ph 28 2 0 0 A A7 B R Y L ER AR L (LR
TR £ B B H0 B sy 3 A R A A L3R A v DA
3R 4 ATUAAE X — B 4. X J& B IREY A T
Tl 3R PRG0S R AT T g B O T A Y
A o B[R] R Xy M B AR PR e o 0 i 2H
70 4 1 7 2 B3R B 2 MR S )

it LT Zernike B I £E R ECH

F)=>;_\W,Z,(n) (5)
X Zo WEURH 1~4 Bt Zernike 6. W, J2ALH &
B0 AR X LU B A A (W] AT AR AN R A A R A Y
XoF b R ¢ v A R R ) AN 2R RRCE R R L R A
AT IS D)4 5 o RE AR AR R /)N ol A 5 D PR X L
JEE WA AR 3 ) M2 5 2 ) DA S 1) S 0 ) o A AR

AR SCIE 33 % e RO B B L TR A A £ D ]
B2 B Zernike 1FE 32 H 43 Hr HUIE &5 X5 F R B0
TR E B Zernike 1EZH Zoo + Zay K6 B 1 I A2 il 28
TG RN AR I HAZ R S N A R
FRB AR Y HE B, ] LU A AR B8 KA IR
B dE Zoo 0 8 il 2R BAR T T (B R A 0 1 A
NV-G2  BlE AL 1 RS B B R OT S BE W

B DX T DURE & BASCEE AR RO B/IME S AR
Zo AR UEAR T M (EUR RO 0 £ B B 2 22 0T 1R 52 1
TR L BT R AN AR L A 1 T RUORE A R R
B B /INEE 2 O AR U R /N ER B 1 K
{EL55 Jo] R B 058 2 031 A /N A X R B0 R AN 4 /9
Hral Jo . AR B A 200 W A0 © 22 A8 45 L X FE 2R
B IR I HAR SR ORA B4 1) 27 T 4 g
B AT 2R 8O R Zog U ATH IR AR5 2 L 2 11 ) 5 1 2
P T B RO K AR Za L 240 2 R Y R
Wi 2 28 Ok BR , IUIBT 4 T2 2 m] LUt BRI 7
LI | R SRR DR L 0B A B T A L DR kg e A
W AN AR RO e IR O AR R
L4 1) 3R £ 1 FE L 5 IR B AR N 2 T Zernike 1E5Z
SRS RGN E S S

3 IRINIE

3.1 XBES

ARSCH A B X £ 5 i UP-800 CCD #14 #L
(1 024X 776 pix) .Meteor II Digital E{% %4 . H
A CCS A F A= By LFL-612-R (% T P 5% I . Al
Navitar 1-62315 H 3 48 £5 55 3k DL K it 55 AL R 4b



2 4 AR L 45 A TR X LGRS B S AR Ak 225

AR GEA A H ARG BN 5.

[MMlumination
 system

lma_c pro LC‘;‘;II‘I"
(focus funcnon)

1

1

1

1

1

1 |

---------------- . |

i Image acquisition |

o TR ! !

NS I (u——

| [ Les [ — > ccb :

i T S — )
| i
: ‘ Moter ‘ 1
| i
L i

BS ZhAHKEERA

Fig. 5 The schematic of experimental system
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Fig. 6 Ball's comparison of Zernike and other focus function
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Fig. 7 The in and out of focus glass's image in high contrast
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Fig. 8 The in and out of focus glass's image in high contrast
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Adaptive Autofocus Technique Under Different Contrast

HAN Rui-yu, WANG Jin-jiang,NIE Kai, LIU Yang
(Key Laboratory of Opto-Electronic Information Science and Technology (Ministry of Education)
School of PrecisionInstrument and Opto-Electronics Engineering , Tianjin University , Tianjin 300072 ,China)

Abstract: For most of the auto-focus function’s problems of focus curve losing desirable characteristics ,
falling into local minum value and even losing single peaks, which are caused by changes in contrast,
Zernike orthogonal moments was introduced and the focus curves were analyzed. A new auto-focusing
algorithm was presented which based on Zernike orthogonal moments and the algorithm's formula was
defined. Compared with the focusing effect of several commen auto-focus funtions under different contrast,
the algorithm can adapt to different contrast under the focusing process by adjusting the weighting
coefficients to change the formula. The experiment compared the algorithm focus curves' difference
between completely symmetric objects and non-symmetric objects, proved that the algorithm is more
effective for the completely symmetric objects such as the round or spherical objects.

Key words: Autofocus; Auto-focus function; Contrast; Zernike orthogonal moments



