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Abstract: An auto-microimaging system to provide 3D scanning and auto-focus at each dimension was
designed for the high throughput micro-imaging of drug screening. The mechanical structure, man-
machine interaction software, the section of focusing evaluation function and the image titching of
multi-view image for the system were researched. A rack structure was designed to overcome the limi-
tation of accuracy from the deformation and a servo motor and a voice coil motor were combined as a
two-stage controller to improve the accuracy and focus speed of the measuring system. Then, an algo-
rithm of auto-focus was presented after several auto-focus evaluating methods were compared. Ac-
cording to the effect of a small view under the high power microscope on the experimental statistics,

the function of image stitching was designed to fit the statistical significance of the experiment. On the
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experimental verification, it indicates that the time to complete the process of auto-focus is 2 s, and

the accuracy of auto-focus can reach several micrometers. Moreover, the time to combine the micro-

imaging regions of a 4 X4 array is 15 s. The system can satisly the requirements of short detection time,

robotization, stability and reliability of cell analyzing with multiple well plates in drug screening.

Key words: micro-imaging; cell analysis;multiple well plate;auto-focusing; image stitching

1 7]

Uu\«

BEE L HR AR R 5 AL AR B Kk
J&JaF AT B Sk R AR Y BERBOR  E
177 07 P 08 B 4 AT 24 W i S e, AR AR DA
7 AT 1 5 3% Fh 7 2CHE 2 i) (8] F1N AR 3E R
PRI E . PR, & R B Slh] 5 BB 5 oK H 25
HY, BAN A SRR C S TR E
BRI 1 Ak BV Sl R R ) e i A Y
B SR E R ER AL ® A sh V) B4 T YT 2
W 5 L3 B AN S I B AR D RE . AN X B R
Xof S E ) A L AT RR /DS S B R AL AR A L XE DA
T JE LA 5 2 RS 24 i 32 1 9 oK

ARk S 25 W B 1 Ak R v R R B TR A 7
B9 o R A48 L R 258 s 1 3 82 ok A 245 90 i ik
(0735 IEAE VAR & J . A SCHRHGE DNA 465 5
CHEL B 0 4 B0 5 A IR O 45 5 21 2 1 e Tk
8 2 A 552 42 JFL Al A 1 80 400 3 98 18T B ™ 4 7
S5AE A IR 5 R R | R Y U IR 2L 4L
HAFTE—— XN 06 &, RIX —F8 b5 B A ] BE I
RN 41 i DNA 45 45 19 7 19 R S R 4 ARD
AT A 00 A 240 L 9 ™ 7 8 A T R A i
i J5 138 T KM 25 Py i e . 76 SR LA i
PR B s by TR DU A it 28 0K o 17 DA A9 o A A
PEEF /N AR A B R — 5K 96 FLAR T Z LA/
I P18 T S LA A S G 7 oK. DR L A o R S B
R 245 By Ui 5« 35 10 BE D 5 PR L T T
U HRAE B T 2L Y B 1 A 3l B O
BRGR BN,

AR SR X DA X 245 3 R T AR E R 2
Wit TH T2 259 4 8 i) A 8 B sg &
. HXZRFERIT T KITR_E VB G, /L
] A 4 A~ 96 LA TF & T &L E . A 3
X AR MR BEE R MG B S TR T — AR B
PR R SR T ok . 7 BT B B X i G
FAR Ve T LR X £ PE A oR 80 R 82 T B

PR T N AR ST AR AL Sl O R A SR AR
ke v AL 57 T P ML O R BIL) 7 3R 1 1 7 5
e T BB AL . SRR A RS A5
BT e A SR B[] s o B A AR B A A R e]
S ELARG I PR RS L A SRR

2 AT Z3LMmmpnHeg B 354
B AR G0 TAE R B R AR

2.1 BRRSMNIIERE

17 o 22 FL AR 40 I 43 A 10 18 3l S O 1
RGBSR . W E TR . ZFLAR 40 44T B
SRS 2 85 CCD i o 2R 5 1 48 G
2yt GG R R 8l CCDLRR T LR 8L
FWOR I BE . R T UBE AR R G R B AR R
EGAE AT L, AR5 X 3R % 3 i A 7 F
RVERAFIEAT AL 1 R A 2 g 45 . &I 96 LR
A AL %) A48 7 U S 0 A7 B G AT e AN ] H X £
LB A A T2 X LR FE T R i |] . AR
G BT ORI 1 B4 1497 3 o B2, /b a sk
TP VEE R PR A ) E R 22 E LB THE
Z TR IR, KRR T #EE .

<] 2

AR B

1 R RAG R B E

Fig. 1 Imaging principle of system
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Fig.2 System framework
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Fig. 3 System mechanical structure diagram
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Fig. 4 Auto-focusing flow chart
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Fig.5 Flowchart of image stitching
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Fig. 6 Contrast of evaluation results
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