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Abstract

In order to avoid small field-of-view and limited depth-of-field of micro-vision, image definition
based on gradient field and wavelet transformation was used. Microscope was set on the macro-micro
dual-drive table in order to ensure the positioning precision. A selective focusing technique was developed
to auto focus on the objects in different depth. Closed-loop feedback control was carried out.
Experimental results showed that dynamic performance and stability of the system was satisfied, the
response velocity of system increased from 0.3 s ' to 3 s~', meanwhile, collision-avoidance was executed

according to vertical position relations computed by image definition.

Key words Macro-micro dual-drive, Definition evaluation, Micro-vision, Auto focus
3| = BLRATRE RS B L — P A T B i
=]

FRAE L R P AT 66 %€ HARAE Z J7 1A bR AL B

o TR R G0 (MEMS) AR TR M BRAEa IR 5 Wi AE B An s 1k & 4 2 i, 2 s

J s TR ARG 0 T 25 40T ek 14 PR s A g 38 V)
SRS TE M RIOK b 47K 6 O 1 R S8 B A
20 fit28 80 AEAUH R, [ A Ah 2 5 A 4R 7 R/
RO R S R AE R G L T BT R

Wk H B 2009 —04 —28 &8 H 1 : 2009 —07 — 10
« [E A RBL RGBT BB H (50735002)

AF Hh b 20 g DR — A B o AR SCRI T B A7 4
19 75/ AWOBU IR Bli 6 5 L8 5 Rl o B Sk
Xt A ARBEAT I 8RBT B 1E 1R o X bk ], A
JH PRG35 B 52 DA R BRI A AR 1 56 10 {0

EF B TAE, BIZOR, EEASE AR W E 5 6 AL — (R AT ST, E-mail: bruce5257@ 126. com
BIRAEE : ER, B, 1 LRSI, 28R R K E) S5RGBT, E-mail : y2g@ jlu. edu. en



200 £ ok Bl

W% 2010 4

AR ST BRALAE R
1 B/ E T & B HN S =

T/ WO RSN E AL B 1 25 S oy (B ESh &)
HIRE 5 9 B AR B RORS 5 JOR Bk 22 AL AR, | AR
frl Wi v Sh AL B AR IR Bl o S A A L S PLSR T H AR =
ZEONEIHY MR - 128 RANURK S48 383, %R sh s th &
B2 W] A A AL AR B PLEE il PCT - 1240 42
i A S YRS A R B AT T TR filsh
#0090 o 4, e Bl Sk L COD L EROR 4R
T LB A B AL AR o 10T 5 AR A A I L S LA
TR IR 22 KL 19 AT 7 AR T v g 88 W 7 PR 57 B 23 B R
o A0 AR, BB B 0 1) T R K 2l i TS BRI fROK
P oy PR AERLRE L o TR HLIK Sl 4% R JH S 86 % A
il 0 3h U R IR Bh 7

PCI—124011] {5l e AL
- £ G 5 e v
we gl o
P AR
18R 48

ses ol ows
o s 81
@n
MA
m{f&t“:’
YEX 5
="y MG 15

KL e sl sk 3 g 5 PCI— 1240 4 42 14
Fig.1 Link of servo driver and PCI — 1240 card
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Fig.3  Pixel relation of formula 4
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high frequency coefficients

H1 B AT LA PR B 1) A Al R B 5 /N
AR R AR B A A Beog AR . B L SE 4]
LA FH T3P 510 114 /) 152 786 45 w8 90 28 R 18 A 31 A
15 v AR — Wi P % 0 AT o
2.3 WWMEMETEMNEHNES A

AR (S) L (6) FI(8) X R4 i1 1 Wi B R 47 31
ST ELA, AT RLARAT BRI M HL A (5 )

M AT DA Y, 3 /0N A8 fhe 14 PR 3 I 5
PR PRBCR AT R I 00 ) T i AR IR A ) #) O7 i ml
DK FLe B AR H A IR0 0 0 0 pR K0 /D
AR 1) V15 1 B VA pR RO AT LA, 5E A RT LAAR

1.0

1 6 11

16 21 26 31
S

RS 3508 PO R S B e R
Fig.5 Comparison result of image definition function

WARR A 2518 o SR, 3/ 30 A o B 31 R Y
# M7 SR R as 5 I e TSP P AT /R
it 7 2 B Z M NAE R R . 3R 1 AL
B 2 19 TL A T 5035 b B I o 57 A7 3 I RE S A
12 B Xk — i 1] % Ak LT 5 14 ]

1 R B T 4 O 0 A

Tab.1 Time consuming of different image

definition function ms
BRSNS P P, DB /N COIF /N SYM /N
768 x 576 125 138 1549 1653 1856
320 x 240 31 43 376 395 427

ATLLAE Py BYFER fc/0s , i SYM /N B FE i
IR o RS AR Bl A5 1Y) 52 B T 7 o, R A
5 P 2 T /0N DB A 114 9 BT 2 VA R RSO0 2 R I AR
Ho ML, R LR B AL G0 M L PE A e AR/
AL A 1 AR 32 D e BB 5 3 i A AR B o B T AR
AoV 140 AR T A5 1) 7 S, ST LA sl £ T AR K
] HAREREUT

(1) MIELS Al DL 4 583 Wi B2 2F f o8 K0S
/N A 837 B B PFAfY R KT P 51 50 ) A B2 1 Bk
R ERE— R b, TR AL G
JEPFAY o8 B0 P 807 51 2 AT 1 R 2 3150, HT LKL I
ANV L 7 WA Lk 1] 0 £ 5 30 ] % 3 W 2 e i

(2) R FH /N A 1 4 375 DA J3E B A o 80 55 — 2
A W A 149 L 35 AT 6 e 4 TR AR A i — 28 )
T, 5 2% A OB — 1 T R ) 3 O 2 e o o

(3) TEEE— 25 1 Ik b, B AT LLAE 15 B B2 ) 2k
4 B30 AT A W, A FT AR XU R AT o B ) M R
A I E] ARG K PR AT S o XU T A

3 LR5RA

TR RGEM T F o A TR s S R R
WEE CCD [EFR A A i L Sl L S 3K 2l 4 |
Je v P g SR Bl A B 3h T A 5 SO AR B o R ALAKB)
K H A TOKIN 2 w] 248 77 1 B 5 0y AE0505D08
s H A e, L BRSO B R SF 2 5 mm x
5 mm; R JEHN 10 mm; g RAZTE RN 8 wm; iz i 7R %
HLUIE N 150 V5 di KA H 4K 8) 71 850 N



202 gl Bl ¥

2010 4

s v g 2 L TSR P T R TR SR 8 0 4% 2 ]
il ) HPV R B 7 ik
3.1 HirWBEHREXR

o FAER — W, e 5 A S5 B A 4 1F 5 gk

A 2 1 A S I 220 1 13 J3E W] BE AN 2, AT BB S — 1
l1%*ﬁ%ﬁk?%¥ﬁﬂ’]ET&’@%L?%%%?&S
A EAR, INE 6 R, & 6a A T Jeifds b, &l 6b
RETHIRIEES . B 6c RETHR

Bo6 HETAR B LMER

Fig.6  Focus image of different object
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Fig.7 Curve of entire image definition
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Fig.8 Curve of image definition in different object
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Fig.9 Image definition application in

Z direct collision control
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