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Development of Robot System for Colony Picking (1I)
Performance test of the robot system -
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ABSTRACT

A robot system was developed to pick desired colony. This robot system consisted of an image acquisition
process which acquires the image information of colony, an illumination device which irradiates the object once
when it gets the image of it, a picking head, a replicating head, a bed for fixing well-plates, and a sterilization
device of sterilizing pin stained with colony. Picking pins were washed in an ultrasonic wave washing for takes
ten seconds. Picking pins were dipped for sterilizing in alcohol for ten seconds. The time for resterilizing picking
pins in a heater was five seconds. This performance test resulted 100% success rate for both the colony picking
and the colony replication process. Considering the procedure in which 8 pins were smeared by colony, picked
on a well plate, and sterilized as one cycle, the system could carry out one cycle in 110 seconds. It took about

138 minutes to pick around 600 colonies.
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Fig. 1 The photo of cultivated colony used in
the performance test.
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Table 1 The specification of system for colony picking

ftem Specification
PC Pentium [V
AC servo motor & motor driver ;gg%i }ggz xgijl/lg;llﬁllg
Motor controller %/Oax gscg‘;g:;lsl STP2M(PC)
Solenoid DC 24V, 322, 98}
, S
1O board O;gra[tle?R::zarslzel'} irlz: :5‘52‘1"\2%
Rating voltage (VAC) 100
. Input Rating frequency (Hz) 50/60
Sonicator
Rating requirement power (W) 40
Qutput | Frequency (kHz) 43
Rating voltage (VAC) 100
Ceramic beater Rating requirement power (W) 800
Size (mm) 120 X 120

Fig. 3 Schematic diagram of picking head.
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Fig. 4 The bed for fixing well plates.
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(a) alcohol vessel

{b) sonicator & heater

Fig. 5 The picture of the sterilization devices.
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Fig. 6 The flow-chart of colony picking using
the robot system.
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Fig. 7 The schematic diagram of petri-dish
interference algorithm.
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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
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Fig. 9 The picture of colony picking robot
system used in performance test ; (a)
picking colony in the petri-dish, (b)
picking colony into well-plate.
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Table 2 The results of repeatability test

Rotation Repeatability
Space direct Repeat No. error ( zm)
10 14
Cw 20 6
30 9
XXY
10 5
CCW 20 11
30 11
10 10
Ccw 20 9
30 13
XXZ
10 8
CCw 20 8
30 1
10 10
Ccw 20 15
30 13
Y XZ
10 12
CCW 20 8
30 10
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Table 3 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 Sterilizing success
operation time time in |operating

(sec) (10 times alcohol (sec)|time (sec) (10 times)

15 OlO10]O[OOO[O OO 10 2 |OO|OOOIO|0O|O[O0
10 OLOJOJOION QIO OO 5 2 [ololojolo[g g ojo]o
7 O x[O1O[O|O O x| OO
5 OO <O x[x[OlOf x| x 3 2 x| OO x| x| Ol OO OO
3 X IO X | O] X[ x| x| x| x| % 1 2 O X100 x| X1O xX{Of x

O : true, X : false

Fig. 10 The results of performance test for
sterilizing colony picking pins.
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Fig. 11 The results of performance test picking
colony ; (a) well plate containing only
culture fluid, (b) well plate containing
colony.
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Table 4 The results of performance test picking colony
No. of petri-dish
Item Total
1 2 3 4 5 6 7 8 9 10
No. of picked colony (EA) 568 | 595 | 641 | 558 | 657 | 639 | S11 | 539 | 621 | 567 | 5,896
No. of cultured well (EA) 568 | 595 | 641 | 558 | 657 | 639 | 511 | 539 | 621 | 567 | 5,896
No. of loss well (EA) 0 0 0 0 0 0 0 0 0 0 0
Success rate (%) 100 | 100 ! 100 | 100 | 100 | 100 | 100 | 100 |{ 100 | 100 100
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