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Evaluation and simulation of auto-focus system speed
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Abstract: In order to get rid of the dependence of auto-focus algorthms on focusing system hardware in
the process of verification and simulation, an evaluation and simulation system is developed in the way
of image simulation, which is used for evaluating the performance of auto-focusing algorithm. By gen-
erating blurred images with different degrees of defocus, this system can realize the following two
functions: the performance of different articulation evaluation functions can be evaluated, on the other
hand, the adjusted process for auto-focus and area selection for focus window can be simulated and e-
valuated,according to setting parameters of focusing mechanism. Experimental results indicate that
this system can simulate and evaluate the performance, such as, definition evaluation function, auto-
focus effect, searching path and time consuming of auto-focus process, by setting optical and mechan-
ical parameters. It can also provide some reference for the design of optical system, mechanical struc-

ture and motor drive of the focusing system.
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Fig.1 Schematic diagram of the optical imaging system

DO R/ W N 80 vl R S R O RS
R —BBE, B2, BRI FE AT L
R i RS ST R B R S AR = (2) R .

g(x,y)=f(x.y)*h(x,y) , (2)

Horp £y y) R b o £5 A 5 157 AT RS 1 255 )

ﬁﬁZﬁhuuwﬁm%§% () A5 4 A pR 2

PSF, g (x, y) 4k T B £ A7 & W) 19 25 6] 53 A
PRI

PRARE 0N S a5 HOR AL 2 (25 v) MR IE K
=3 s,

1

— W/t ty' <R
by —mR YT TSRO
0, else

Horb R O R CBRE 2 A2 0 B A AR R BCCRLR ] AR
HVRHCRE AR SRR B R
AL 27 I B AT 0, IR 42 R Rk



558 ZRAEVH ASHERGHEE A S50 H 517
X H
_Dlv, o] 3 S AEA
R*Ty 4

Hep,D JALAERJ A o, IR E 0 H
WEAE AT B CRIME D s AR oT R,

P B AR v AR E I H bR 5 1 2 TR A R
B w CEVIEED S5 BEh f I8 4 i =8 (D AT BT
A EENLE v, AT R B W EME R f (x s
o B o it AR AT BRI ER AL T o, B X
PR AR R, B R G AR (3), 7] 15 3] 2%
B sS4 BOREL h (s y) o HF R (a2 )il AS(2),
BRI ASE 0L H AR 2 AL T o, BRS¢ (o
),
2.2 FAEBEYBEERREDEFF A

TR A 8 £E AR 2 08 o e AR Y
PR A0S RR I AR T A R . R LR S
PR R op I A — R ph BK Sl H P A A
ARG o, R R AE . m X (4D A, AR A5 5 0 2%
o A B AR RS T B e AR o TS AL
LFRLE v, HBITE LR G B,

v, = XDetf (5)
CRr

Horbr, o Ry S B i 18 R 30 [ B KB, Dy S BR Bl
B B 3 R ) 552 s BB B8 e KA R i) % 31 T 2 DA
62 R G R DR R AR S LUME 2 K
JEREHIND .
2.3 AEBENEIEERE

A ESCOR IS B TR EREAR W
S, A AR ML Y SR Bl PR R R — IO EE R R
Hovbf oy B4 0 52 i DR 3R R U A H AL ) 0 R R R
R O RE 7 . Ve R B AL S A B R
T2 AV R R IRE ] . o 7 8 7 U2 F LS B &
15 1k o0 R A e 7 B 12 IHE A R AL Y 22 TP
RETRE . A% R G287 3 3 /45 Ik i) ¢ B AR RAIE
KL, [ Bl £ o 72 A 0 B0, 5 T R ALY
PR e AR I, DUSE A AR T B SERUR . ARG
ORI E v, A ENE o, T
6] Ar qnx6) iz
C,—C,.

Cr
Hre O E 1 E, e, AOE 2 5, T o
S LML S8 R AT R I R AR B L 2 S FLHLER IR
Ja B s fs I FERT

At

><Tmml+ts><29 (6)

U SO IA L 3 T AR B A 8l £R k 1 OF 5T
EE N 3 AT 1A < i R pR B R R
MG B E 5k, LLO R AR DR e O ik
Bt bk 3 AWET . BE T A A 3R R
i 507 B ARS8 CLAT SRR IPAG 05 B R 58 . I 2

2 HIWETMTAERR

Fig.2 Auto-focus evaluation and simulation system

ZRGE AR OGRS S A Bh
AR AR SCPEA S0 B, BN R,
BUNF 3 AN hfE.

3.1 EWEEMN R TEM

FHUAEL (% 08 BT S DA R B, L A R G 1
PE TP o RO S R R SEREE L TR
FGEXT T T BE DE M ok B0 Pk B VT A, T A X
R 4 AR T S ARSI BT .

T AR RS 2 W TR O AR — A
FEA 1Y A B) B ASOR 161457 91 5 LR e RS 2 1Y
T8 AT B2 DEA 0B B, A O AR B AR T B AT T
W2 (BT O K A5 B A0 2% 3 0 RS VR (E 2 AT A
— A B, LUAE T 5 At 7 B DT A oA B AT
B L3 s B Je 0 0 — A0 5 19 T B B DR M (B 5 A1 24
il Pt ith 2 01 AT M R 2 A .

Xof L Y PN R A A A N R AR
FI) AR ) B AR Y R B 0 LAY TE MRS DT
42 S 2o g =0, e 3 iR . T
PEAN U 2 A 75 1 AT 28 WA {1457 2 75 o) I 52 o 17 74
BEACERHE CRIEEFRD . R0 NE S
THIE BB PPN (R T (A R At 2 98 6, .
S TP A DU 2 G 3 T A bR K0 P o 1 45
TR



518 W

o5 34 4

___________________ Focal position

Evaluation valuc

v

Scnsor position

P 3 AR OO BE ST ok Bt £

Fig.3 Ideal definition evaluation function curve
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Fig.4 Image at focal position
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Tab. 1 Evaluation values of definition evaluation
function performance
WM eRE  WREME MR B FER/ms
AE 1 1 401 35 0.059
Brenner 401 35 0.046
Robert 401 35 0.067
Vil 401 157 0.084
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Tab.2 Optical machine parameter setting values
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Tab.3 Evaluation results at different initial positions
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Fig.7 Images at different motor setting position
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