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Abstract

Colony recognizer is a device used to identify the safety of microorganisms in our periphery. In
this paper, we analyze the development of the existing identification equipment design principles
and institutions on the market, and design a colony recognizer with novel structure, which is identi-
fied and counted by RGB value analysis. And through multiple program optimization to further
save costs, manpower. Through the analysis and test of different structures, the new structure can
meet the design requirements, so that it can easily and quickly identify the bacterial colonies, and
improve the microbial safety guarantee in life, food, medical treatment and other aspects.

XEFH: TR, R, Tz, HEE, DB, REe, i, AT, #5% —MEE IR g gt p).
HUM TR 5H K, 2022, 11(6): 686-698. DOI: 10.12677/met.2022.116078


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2022.116078
https://doi.org/10.12677/met.2022.116078
http://www.hanspub.org

Keywords

Recognition Unit, Structure, Design, Colony

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§
11 EREEEFRIIBHNHAREN

AER, B R MOR B E R AR, B BE SR 51 HEABoRolmr, N ATTAEE R e o e B e Y
P O ) [ IS R B R A . JCHGRAE R RREERE R, S A ) 2 A i
RIGE S 1T . AEARTE R, RSO R KA A AR AR A SR ke R B B A A A B AR R T, H R
ST K AR NSRRGSR 2 R EAIN . M ARRFAE S KU KT L ECRIERENT BT TE B = [1]. FE B dh, f&
DMRIAE 27 PR FEALRE G, U6 4 MR YY) 14.8% 0 =PRI B B T5 4y, Hoh i £ 5 R i
2] T, DAUERE RGP A R RS, WAL E B A A A
JRERIE[3]. B, RS L G E Y 2 4 R b B B

AR, R BRI A S WIZHAT AL R . i, A BB R st 7T LLR B
JERAE PG 1 (R AR B T8 TR e BE TG HCE TR e A% [4] . (ERE A B0 B ASI BOARAEAS I i
FERKIAAAAERE 2 0 8, el e RBUEE . MERARE. K9k F . FE 2RI R S5 D7 [5]. X b B, BivE
TRABE R AOBRIE O T v DU A AT BB DL R S et I el AR sy R B & AE ARG . Bl BT
S5 T7 S A

12. BREERRAISMOTRIRK

FUAG, FRE LLBgH RS A K772 7 TAREEOR, DNA 20 FAric SR Z il R A 5 B AR R
EEB DNA 73 FARICKT HAREIRBEAT 18320 £ A AR MR B BOR[6] . X R sCH 0 s R BEAS
POINBEM, SRS, HAh— M A2 OD &S, “FHEHE T OD ik H i
SRR e A, SRS TR A B S R IR AR L AR R IR R AT R IR B ], T
W A AR TT DL B v AR AR [7]. HLE 2 AE EL O I LS R VR IR A 1, Sk m 2 i 1]
o, BwHERE.

BT NS BB BRI A, I SENUS R SRR s g0t FERCR, R =R DL AR UL S
IR A, SEILE YN E O — M3 . REERSE D TEM 2 B0 TR B R, ATHSEHLIE
BARABARNTBL BRER (SERE) FVE S IE RMIR, 7000 5E % WVE FEAS 19 2 FE RS L (7 22 4E) A
Z P FERHIL(Z EAMTEE) [8]. QSR T WIS, AT LA JURMRE A AR AR5 . (H 2 & 7
AL, FAREERBEARE, RRA SO ASCRAT T b s iRshies, BEAT 454 ik
iS5k,

2. WA RIS
2.1 WITEX
PRI A SC BT S S T B 9 R 8 1 G5 A3 AT LT, PRI T S (R e B . AR AT

DOI: 10.12677/met.2022.116078 687 IR N ST N


https://doi.org/10.12677/met.2022.116078
http://creativecommons.org/licenses/by/4.0/

25 Ut B o0 BT SR AN G R R

1) SRR VA TR A I B T B L S A P e AR R, LS B EAME T 0.5 mis.

2) —FBEB RN B S T B R AR, 24, DMRIETE TAER A H s, i K E
TGRS IRIERIEN R 224

3) BRI I B L SRR R I v, EARIE AATTRT DA O FIAE . AT iy A RS
7E 05K x 02K x0.2 KL, HERN/NT 25kg.

2.2. WitRE#%
APRBET HcTJ7 SRR R A 1 B .

" W

e

VLIVIES

75| Wy AT

i
Y
s B Rt Rt e

o BT "
Wl R 4R

Figure 1. Design process
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Table 1. Parameters table of the colony recognizer
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B V& TR 8 AN R m /NF05%x05x1 2.4
T V& B L 2ke B MK R m 0.05 x 0.04 3.1
RIRLZAT NI % kw 0.01~0.02 3.2
TRV B 1125 7 3 )y m/s KF05 3.3
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Figure 2. A 3D schematic representation of an automatic colony count
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Figure 3. 3D diagram of the ball-screw device
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Figure 4. Structural design drawing of the input axis
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Table 2. Diameter length of each input shaft section
F2 MANHMSERERKE
Bt 1 2 3 4 5 6 7
JER 3 35 4 5 7.3 5 4
KE 3.8 6.3 2.8 0.8 12 0.8 2.8
Table 3. Diameter and length of each section of the output shaft
3 MEMSRERKE
Bt 1 2 3 4 5 6
HiE 45 5 6 7 8 6
K 11 6.1 4.3 6.8 0.8 3.3
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Figure 5. Design drawing of the output shaft structure
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Figure 6. Basic structure of the PLC system
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Figure 7. Operation interface of S7-200 simulation software
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Figure 8. Program Simulation |
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Figure 11. Program Simulation IV
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Figure 12. Samples from traditional colony counter plates
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Table 4. Specific parameters of the traditional colony counter
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Table 5. OD colony identification to count device parameters

% 5. OD EEFFRAIT IR ESH

W& OD {H & H T+ Hoik &
itk 22,000 JG.~86,000 JT
0T F IS OD R AM R B
g RGBS, ARRRAIR
o e %% NHREAER
N 20 &
LN T 7 A 2 WERER . B, R WFTE . BERRE DB
AT A, FREREIHE
®E 2
AR EX, D5

6.2. BEREHIRFISTHR

1) RBIE R D) fE

SR S AR 85 2 — I R R

A ERN . FERAESEIG BT /NHIECE A R 40 B A ot 225 [ S A e

JEHRPERE IR L, E—EIN S, SEHCREE RS, ERENIED, Kik&aSIRT OD Hik
Fe AR, M R 9 R AS [RGB R MR B B AN ] B i B R T e ARSI ehY, AS ST, A 4T v 20 il N
REEZE AT B AT K AT i, 8 AR B S B R R fd 13, 151 14 B

Figure 13. Imaging diagram of B. subtilis
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Figure 14. E. coli imaging images in fig
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Figure 15. Noising removal and RGB value analysis procedure
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Table 6. Comparison parameter table for each equipment
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