$45% H2 W o A # Vol. 45, No. 2
2023 4F 4 A OPTICAL INSTRUMENTS April, 2023

XEHS: 1005-5630(2023)02-0008-10 DOI: 10.3969/j.issn.1005-5630.2023.002.002

TR TR R KIREHAEY B 3R 5

K%, FERE, HYA, & O
(i T HE e E B ST TR, i 200093)

i

FE: KRB AN KRR A ZARNE 7 @A A w20 & L, rﬁ%%%ﬁ'_ﬁiﬁ%
M T EFELRK, TRE LARBEF R, AR ET —FRIRMEAEYD B FH2F

o REKHM, FHRMERBEREDBARE, HEL A5 ¥ a3 mABE L2 xR ﬂ"&ﬂi
BARR A R3R, JFIIC6 APEMRAAE, KT h L4433, AF AR R A M iR A AL AL 694K,
WA, Bk, KA HIESS; HE, BREMARIE, Erh TR RN LFaZE
#L(support vector machine optimized by particle swarm optimization, PSO-SVM ) fi& £ 4 12 %) 4%
A, SF5 b kAT e, SRA, AT R4 3 Ak, PSO-SVM 4k £ 4 2bin
B &Yy, KB3R5 FA 5] 97.08%,

X mAYIRA; BigEsd; BFHEE, IHEaIMN
RESNERS: X835 XHkiRRRG: A

Automatic recognition of water source microorganisms based
on particle swarm optimization algorithm
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Technology, Shanghai 200093, China )

Abstract: The detection of water source microorganisms is of great significance to the biosafety of
water source and so on. However, the traditional methods such as microscopic observation are
inefficient and need professional personnel. Therefore, an automatic recognition method of micro-
organisms in water source is proposed. Water samples were collected and a microorganisms image
set was made. Automatic and semi-automatic image segmentation algorithms were proposed to
extract the target microorganisms area, and 6 features were extracted. The model optimization
problem of water microorganisms classification process was studied. First, the parameters of a few
features were optimized. Then, all the features were fused, and a microorganisms recognition model
of support vector machine optimized by particle swarm optimization (PSO-SVM) was established
and compared with other recognition algorithms. The results show that, compared with the other 3
recognition algorithms, PSO-SVM can recognize different kinds of microorganisms more
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effectively, with an average recognition rate of 97.08%.

Keywords: microorganisms recognition;

support vector machine
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Fig. 1 Examples of 8 species of microorganisms



e 10 o b=

5 A%

545 %

', BEESRMIRER, EYRE R T 5 —E %
7 600x900., Fi Sefexa #M R HIPEMFRUERIG

2 JKIEMEYIRA R B E

e T —AOKIERAEY A SRR RS, %R
SRR RAR AN 2 B, o, MARIESE
ARG AR, i A 2 BRI R BISEx
AR BT G 58 | PR . 5K
W, ISR BRERAE, RS HARG LI —ME
R, FHEER AP E PRI, 52 EE
MIRCEIESR . BEG, X EE R RS 6 Fh
FRIESIE T, AR ILTRRE . NERESH BT IR |
THLIA T WIARRE | KB A T M
A SRR AR T 6 RRRAE A SR RO
o, R T TR RS . TR, '
VN SEOEN VRS %€/ IS TR R YA S RPN ) N 4
SVM 224, S Ak i ol 2k W i S L
B, Fe iR B R P AE R

Kb R
KR4

A3 (4 A Bl
A SR

PR bR
A Xk

R
UURHIE . ARRESH A BT I8
TR | BINASEE . RS
SR R A R (A 0)

A SVM iR
R

PSO fifbE ik

PG

B2 KiEMEMRG RGEERE
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Fig.3 Flow chart of semi-automatic microorganisms image segmentation
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Fig. 6 Results of different segmentation methods
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Fig.7 Single feature recognition results of semi-automatic
segmented image, automatic segmented image and evaluation
standard image
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Fig. 9 Microorganisms recognition results of four algorithms
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