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A CONTRAST FOCUS FIGURE-OF-MERIT

FXHERHE (BAZILAE METHOD THAT IS INSENSITIVE TO SCENE

ILLUMINATION LEVEL

A method, system and program product for providing automatic focus
adjustment for an image device, comprising the steps of: differentiating an
image along some axis to obtain a difference image; computing a variance
of the difference image; determining a noise contribution to the variance;
subtracting the noise contribution from the variance; using the adjusted
noise variance as a factor in making the automatic focus adjustment. In a
preferred embodiment, the variance is normalized, and the noise

contribution is determined by determining the shot noise and the read noise.
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— R E 3 & % £ K ¥ % (focus metric computation
processor) 30 W R B bR 302 — L HE KM EH
A0 1% %2 2 — 45 B M B F H (lens position algorithm)
50 ZEBRMEBFAESORFEREF ZEHERRAEZASR
S B MRE  IHIEHNERRB/BEIKLBLOOUFHE — X
B & if (focus motor) 70 » M B L R E 5ET0X B4k B K&
#F(lens) 108 & % £ -
FoE A THBREREIEREZREABRESR
B BEZRAMEREA —RKBAEAZI I A2 BETH
10 #] « RFFZ L HR2089 F — F B4k &b %% & A B (image
sensor) 203 d 8 N F & F M 0 # F i 47 2| & 3 (block)
210 B MR T HRBLAL , HARF B R ETER
MK hMETE —RHa L EHBRLE— £k (principle
axes) ' KBFX@XIE—EZ2 8% mE 2084 THSG
15 REBHAFHEF & X — B Z F vl B # (offset) - &
HauaTragX &7 :
dimg=imgf[(0:sx—2),*]-imgf[(1:sx—1),%] -
Ll K F.imgf[(ab,*) kT & 4 AT A afT 2biT 2
BRiEHEHOF &S A FH(0:sx-2) B (1isx—1)F T K
20 —GrBERFE>HROB T "SXK'—BEATHERIE
R > LT HBITETR220 S E B E o G #
R 20 0BOBE " MRaZBRFEAFITHTHERE S
BREEAFHEOF I NS LEFEURT IR EAT

var =g (dimg)

AR R A A P BB RKAZA (ONS) ALK (210X29720 %) -9 -

(oot B B b e N Bk R 2t )

%



;5239210

A7
B7

10

15

20

o~ BB (0 7)

Ktk o HERAITE H 230 5% NeDN > £ &
MY % E X F Bk K (the shot noise contribution to
the variance) - X E WA HHEB RN EIZZIR L REHK
MEXLARETBRMALNHER EFNeAETHE >
DNA# & - Bt NeDNER B — B BLL/HABH BN
RZBE-—BHMREHEFH - NeDN — 45 £ 2 B A8
SHE BB AEL Rib» NeDNE U EHE—Hm#B8E
F#E (FL/# %) (A/Dcount) A E M2 4 43 %
1% # (system gain coefficient) o

R BBEAHYEZIARE TaXATHFEKA X

shotN1=<NeDN*imgf[(0:sx—2),*]>/NeDN"

shotN2=<NeDN*imgf[(1:sx—1),*]>/NeDN"

BREEOR BHERARS"RATFHE FHEEZR
ERGEFEAESER RS EFHE QB - HshotNI M
TOHRLB0TEGXDITZIAAF & F LA @ dimgf
Bt — % # 7T 40 shotN2 & shotN 118 #& A7 4% -

B % EATE A R240 0 45 2] NeRead » B3t H i 3k R
WY ¢ 2 2 F Bk E (the read noise contribution to the
variance) - A 45X E 89 & > NeReadZ % % Kk A L 4 a7 r7 #
Hey G (whitenoise)) T A B EREMENAEL T dH
MTFHEXERT

varRead=(NeRead/NeDN) S
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var’=var—shotN1-shotN2—-2*varRead -
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BHEBATHTR20 FRAEHRAKLZIE Evar ¥ &1
Bl — B MERFEYFTX > FRLBETERTFTHIE
K &7

FOM=var’/[mean(imgf)]
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AR Bl BETHEE A< >< ARK > LEEY
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B R2608 3 & 4 1 H 153K 5 % 4048 % E 4
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THRAFARAREREST X - HAMBERESOO R A ZR &
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EHEBAIOG T HAE T X » o F28 % 8280/ &k 7+ -

BHEEH R > BFNeDNE NeReadty & i & F X 4
ARPFMABLEEYIBRARLEZT > FRAEHSERL
FHE - BROYFEREEAFRERN WY REATHME
BHOMEEALALZANE BN T FAHBE R AN EN
REEmT P LABERBELH -
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