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Development of Robot System for Colony Picking (II)
- The Performance test of developed robot system -
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Fig. 1 The photo of cultivated Fig. 2 The robot system developed
colony used in performance test for picking colony
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Table 1 The specification of system for colony picking
Item specification
Camera Color CCD, NTSC, S/N ratio : -48 dB, 768x494 pixels
Lens Focal length : 8.568 mm, Optical back focal length : 11.69 mm
Flange back focal length : 17526 mm
Frame grabber NTSC/PAL RGB, 640%x480 pixels, 30 frames/sec,
Light source 3 wavelength fluorescent lamp, 36W, 220V
PC Pentium IV
Solenoid DC 24V, 322, R]
1/0 board 16 1/O channel, DC 5-24V, Operate/Release Time @ 5 msec
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{a)CCD camera (b} tlluminator Fig. 4 Schematic diagram of
Fig. 3 The picture of the CCD camera and the illuminator picking head
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Fig. 5 The bed for {a) alcohol vessel (b) sonicator & heater

fixing well plates Fig. 86 The picture of the sterilization devices.
4) 2573
FRYUE At & EgolEd 24 E 01”1} ¥y Hole o F2Yrt B 9doen o}
Al F2UE "7 &) Aside A 89 A FEUE AASr gk HE L5 HE I
2 ]

Ae 2e% AR, dagel BAR B7), wﬂa FRRAT £% #3e %7 Ao 2
22y 2 Mgae oyl g8 283 AR7IE ASaRT, B 1} BFE A8 2R

~ 429 —



= 2 9OES sgon, Bon Ag sdse] FH BFHES 2%
5% stk 19 6 25349 A4S eI

o KX Eo] A
B AFqA sad F2Y Hy A" dgof ZE a9l

Cstart D

. L _ i ; - 3
window Aol A FTE == Microsoftit el Visual Basic 60 = 1 system initialization l
2O A& ALEste st _
Z2aUe 49479 Nafe 27188 Adehe) gy Imagesorocessing ]
o X3t Zhoelrp Ak 37 e ujekg vzt 9 do until finishing colony picking
N8 oz ol%dlel Wy TrYe due YSuT 1 ¥
% =g z7bo) o Abof A4 zzus 2asdd =zuz 9 lstenllzatlon of picking head—1
HE HEe Y2 4948 7|Foz HYy HFR e I colony picking ]
714 gkt *
) ~ . ] | '

A o 2R FAE AT T AU 2 o wall plates
7 = NE £%EY] Yt nle A & AUNEF ¥
oF 281 A&7, ¢33 AE FHE AAY A5AY S end
FPsc} 25T AHL de o e F2YY AANE
1% = age 3 O} Lo Fol Hojg = o] m Fig. 7 The flow-chart of colony
_‘;ONJO o= O‘}Eq’ . Aol Fo}l e N %L]’] = picking using the robot
wAE-e My sy dAAl ZFRue EFAES 8 system
ol axe] FRHW UL AN A3 F I3
of o9& Hed E2Y9 dAE SHMHE ol wFEy] I dnFE o &3y F2YE I
REch 8719 F2Y AR E vXE 4 FeolEd IAFH FZUE o)At olF oA A&
AES F AEGEAM F2Y 7 e FY%g

2238 Yoy AlA" & A% A F9 SoWEE 4FY £ IRE st dd
= F2Y 948 IAHEe F2Y7 BAE F UAEE Fen 4 ZHolE A= A4
1 A Z0E 5707 BF AEEHE HAX S EEHEle A ZHo]EE wHE ¢ JEE FHUh

a9 e B2 e ZEEE Yehide

D=7 A= 2545
57 Aol 2ol WFE/NA L FdolEe] FAY TRUE OE 22YE Y5 A4 32
HoNE AATolo} BT} Ee BAl Mol Boj BANE U B 22UE BA] A3
A BozRH AAHele} ATk FRUE F FFol7] W] BRAYE AA smz ¥ AT
He 29 5o Aol QNG 287 A%, g2 25, A3 FEd 9P IF FBE o8I
g &g W 25 sl 2 HHY FAARE dPSen 2R BFL 9 A4 A
Austel Axge] Aesth 4% 4548 P B Wl TTUS BA F g ol
£ 9 ZolEd] A oL ANeT AL 2%H F TS YA e A L Fao|
2o WAL Sl 3T AN BATED MRH F 4 A% FAE Aol BE 22
Yol mAe AAs 2% 452 AZSAT 19 8 £%3Ee dehiad

9gel s AgE 22U B7 A29e o845t W3 A=y DNAE 7Bm 9E BAC
g2Us A4 975t 49 AASGT WF oM Wgd S2US 84 B3 wow A

— 430 —



(a) (b) (c)

Fig. 8 The performance test for sterilization of picking and replication head.
(a) washing colony and culture fluid from picking pin in sonicator
(b) sterilization picking pin in alcohol
(c) resterilization picking pin above ceramic heater

Fig. 9 The picture of colony picking robot system used Fig. 10 The results of performance test
in performance test. for sterilizing colony picking pins.
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Table 2 The results of performance test for sterilizing colony picking pins;

(a) sonicater operating time (b) alcohol and heater operating time
Sonicater Washing success Dipping Heater e
operation (10 times) time in operating Sterilizing success
time (sec) alcohol  time (10 times)
15 oooooo0o000o0 (sec)  (sec)
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3 X Ox O x x X X X X 1 2 O x OO0 x x O x O x

O : true, x : false
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No. of petri-dish
Item total
1 2 3 456 7 8 910

No. of picked ' oo ro 611 558 657 639 511 539 621 567 5896
colony (EA)
No. of cultured o0 oo 011 558 657 639 511 539 621 567 5896
well (EA)
No. of loss

0
well(EA)OOOOOOOO0 °

Success rate

100 100 100 100 100 100 100 100 100 100 100
(%)

(a) (b)
Fig. 11  The results of performance test Table 3 The results of performance test picking

picking colony ; (a) well plate colony

containing only culture fluid,

(b) well plate containing colony.

— 432 —



4. 8 2 A&

A, $ueld daAn Qe N A 494 A9 A9 2ol A8 ol FoiAn
) spRent AE dAG ARl s G4 7142 olgsha st Ageldh ot 44
Foh A A L ATAY ARG Eol A FsHos 4PTYY FUHL Gojm=als)

gepd, E A7E A $ag 2 gl oA s A 224 97 442 A5
9 2AEE] A8 22U 474 As9e Ausgen O FAEY AF e Gen g

1L & dedXde 224 A AT A2dS Mdasien, 2249 dE4REE dHds
FAEER, 47 d=, 4 ol uAHE, A5FA T2 FASH

2. 8709 &eol=o FEd ¥F Wo] FRYUS A3 ALY + ULE FF =g 4
A #Hak ot

3. 224 ¥7 4 B4 =9 &% FHY 2840 2E% A7 10, & 7]
10x 223 3]Ed —1%‘3*17171 5 5o b}E}"LTZ} 249 93 428 5 44 9A
2L 100%69) 43ES Yeth

4. 224 9¥ 12“’1]/\1 gol 871 FA =g o]&std W 4F %2 T2Y A FAYd &

25E AR 1102709, 600749 FRYE AT FFods 223 1880 A8 HAH. o

2 A8 AHE l AN 1A 4023 HEAdY 3A12F 2089 T3¢ geE vehEd

5 Fa 3

1. ol8%. 1998. A dA olag 3 L~z E Tgde /AT U A \_—5':

2. oldE, AV, A, AR, A Y1999 -S| o] MZE AJAE P - 7]AIA
Z A 2" - S RTIAIEE A 24(1) - 41-50

3. oldE, A7, &8, A5 2002. FHA HAE ¥ DNA chip A1ZE 28 Al
D - S AFFHE - FTFA7IAESS 2002 FATEdE =E (1) ¢ 407-412

4. o|8F, A7|d, HAIF, YEFE. 2002 FAA AME 9§ DNA chip #AZE 22 A]2H9
M) - 2R Alz=de] AsAdd - FFFH7IAEs] 2002 AgEs] = d 7(2) ¢
333—338

5. °]& %, IEH, AJF, Ui, d8%. 2003 224 g7 2E A2 ApED - F2Y
HZlﬂL A dangF - FFEA7IAES 2003 FAGENE =3 8(1) ¢ 215-220

6. AA L, Zéﬂ &, £A471.1997. 34A e 71Ed g AR MG TAHAAY ASYH 2
UHE. 54714183 97 FA e s =53

7. FFE 2001 FAA 478 288 2R Al2E /i SEUEgE gy

8. Su, C. L. 2000. Correct CCD Camera Lens Distortion by using XY Correction Coefficient.
Proc. of SPIE Sensors and Camera Systems for Scientific, Industrial : 261-268

— 433 —



