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002 837 1.89 0.4535 0.0042 0.0267 Il
003 7.17 3.24 0.8762 0.0536 0.0436 Il
004 7.83 2.85 1.4867 0.0347 0.0174 II
005 6.24 1.87 1.1119 0.1863 0.0345 il
006 590 135 1.5868 0.1698 0.0752 il
007 7.53 1.81 0.6477 0.0014 0.0237 I
008 6.81 2.04 0.5116 0.0987 0.0387 Il
009 7.41 198 03131 0.0534 0.0178 Il
010 6.67 134 0.5650 0.1239 0.0357 II

h T ik— 441 PSO-BP PR ARAY, A Sc gk
5 2017 45 B PRI A 0T IX 10 a7k
BN G R USRI PP ARS8 BP 8 R 45 1Y
TN SRR g . BARRPPN 25 3% Ll an 3R 4 s .

F4 FERIFEMAEBERITLE
Tab. 4 Comparison of results of different evaluation
methods

W (i WIEANR SBET BPHIZ PSO-BP #l

PEMN PEM MR RGN
001 11 11 Jii I
002 1I 1I il I
003 I I il I
004 I I I I
005 I \Y I 11
006 I \% \Y il
007 il I 1I 11
008 I 1I 1I I
009 I I \Y I
010 I I I I

) H@ART/CLE

SESWSIEIE AR 4 BT T LA, AR
SCHY PSO-BP P AIA5 H A 45 SR 5 W 45 75 52 T g
FEIRBE AP K FPEA 45 58 . B IR 25 R
BT oSO, 7E 6 5 W sl SR 7 5 Wk T T
i 25 S 4300 i B RV e, O I 06 SR R TR AN &5 SR
2%, AT RESE H T B ar 0 58 5 etk i
R R R, TS T A E AR, A
W JE 7R BEAR B K ORI AL GE R BP 45 AT g T
H B ETER 5 ARSNGB, S8 9 S
TS A AR A 5 SR 5 A AN T A 45 SR A g
KA 2500, 2 8] 22 52 Wi i 0 SRR B PR A 25 2R AR
SCPEM L ALIE H] PSO SRULAE BP #2848 AR (A,
AR AL T 15 G Y B 17 XA A i s i, L
A5 AORE B R R A Y i

3 i

AT BT KT REA L (PSOY MR EA, $ i
T PSO-BP Mg /K K BTIPAN AL, 4% T IRk AL, ik
B TR AR B LA B AR RIS 10 A4S Wik 4
IEEAE PPN REAR, K5 PSO-BP #1245 12 FH 511
AOK BV i, 45 A 45 LG A B SORGL, h
5 AR B B ) A BRI PR AL R LA, S gy
KF. BP #Z M4 K KBTI Jr ik Al L, Ay
RE A5 55 Ry B G S L A5 B KoK AR %, BT —
e {E

S Z ik

(1] =30, 22, PREKBOFN 7k f b SR
T ELREL W, 2002, 16(3): 42-44.

Lan Wenhui, An Haiyan. Discussion on methods water
quality assessment[J]. Arid Environmental Monitoring,
2002, 16(3): 42-44.

2] B8, WA, R T B IR RS e s B0k B8

MR 2B K BOEA ] LR RHEE R, 2014, (5):
51-53.
Yang Xu, Zeng Xiangliang. Water quality evaluation of
Zhengzhou University’s Meihu Lake based on single
factor evaluation method and pollution index method[J].
Jiangsu Science & Technology Information, 2014, (5):
51-53.

[3] E AL BOMIZES PR LK BOEA o B (D], &%
@R, 2012, (2): 160-162.

Xuan Zhuo. Application of fuzzy comprehensive
evaluation in water quality assessment[J]. Journal of
Green Science and Technology, 2012, (2): 160-162.

34 TEPERLF 12020 4F / 5F 44 35 1 46 6 31



[12]

Bt

B, . IKORIEAKIAG R P P Y
MEFIT]. BEERLE, 1991, 12(2): 86-89.

Mu Jinbo, Hou Kefu. Application of grey clustering
method in water environment quality evaluation[J].
Environmental Science, 1991, 12(2): 86-89.

il R, ISR, BP P28 R 28 A5 YA T 7KK B
MR ). RE TREE S, 2000, 20(8):
124-127.

Ni Shenhai, Bai Yuhui. Application of BP neural net-
work model in groundwater quality evaluation[J]. Sys-
tems Engineering-Theory & Practice, 2000, 20(8): 124-
127.

JR . HET ANN 588 50k (14 5 N 125 00T 2 9 K
T3S BEERIUITE[D]. & b EEERE, 2009.
Zhou Rongrong. Research on total amount control for
Jiaozhou Bay near shore area pollution based on ANN
and genetic algorithms[D]. Qingdao: Ocean University
of China, 2009.

WACOR, JFUEER, TARAR, S ERTEEHE %N BP
o 25 00 258 7 1% 3R B AL R 2 Wb B (D). R
EHHLI, 2012, (4): 61-64.

Shang Jingqiang, Yuan Sicong, Wei Dongdong, et al.
Application of genetic algorithm-based BP neural net-
work in diagnosis to tower crane[J].
Conveying Machinery, 2012, (4): 61-64.
TAHBE, TR, — R ETE 2 MK EIE ). BT
3, 2004, (8): 51-53.

Wang Zulin, Wang Lixia. A modified feed-forward

Hoisting and

neural network algorithm[J]. Science Mosaic, 2004, (8):
51-53.

Yu Feng, Xu Xiaozhong. A short-term load forecasting
model of natural gas based on optimized genetic algo-
rithm and improved BP neural network[J]. Applied En-
ergy, 2014, 134: 102-113.

Zhao Y, Nan J, Cui F, et al. Water quality forecast
through application of BP neural network at Yuqiao res-
ervoir[J]. Journal of Zhejiang University-Science A,
2007, 8(9): 1482-1487.

TR, BIEK, FER, . ST BP MR
TL Rk DOK BN WS (0], K B ARFFUTSE, 2014,
21(1): 147-151.

Bian Jianmin, Hu Yuxin, Li Yusong, et al. Water quality
assessment in source area of Liao River based on BP
network[J]. Research of Soil and Water
Conservation, 2014, 21(1): 147-151.

B 4. BT REOC AR S 1Y Bk K (D] K
RFH TR, 2015.

neural

Marine Sciences / Vol. 44, No. 6 / 2020

) H@ART/CLE

[14]

[15]

[16]

[17]

[19]

Wei Jinjun. Improvement and application of particle
swarm optimization[D]. Taiyuan: Taiyuan University of
Technology , 2015.

2T OB RO B s 0 B R 43 5 0 BF 5T (D).
DL AERRHR A, 2006.

Li Ning. Analysis and application of particle swarm
optimization[D]. Wuhan: Huazhong University of Sci-
ence and Technology , 2006.

B, sKEE, 2R, FET PSO-BP #4451 i by
MR TR Y R S [0, PP R R S22 R (A SR B
R), 2013, S1: 266-270

Wei Jinyu, Zhang Wei, Li Xin. BFG holder forecasting
model and application based on PSO-BP neural network
model[J]. Journal of Central South University(Science
and Technology), 2013, S1: 266-270.

ML, PMVESER, Tor B, S5 RN WO A T K
AROC A ST [I]. AW E 4R, 2007, (4): 93-97.

Sun Youshan, Sun Hekun, Wang Xuechang, et al. Survey
and appraisal of sea water quality in Jiaozhou Bay[J].
Transactions of Oceanology and Limnology, 2007, (4):
93-97.

MESCTR. M AKOK BT B N T 28 1 28 B RLF 5 ().
HEFEIREERL, 2001, 20(4): 49-53

Lou Wengao. Sea water quality assessment model using
artificial neural networks[J]. Marine Environmental
Science, 2001, 20(4): 49-53.

KRB, GV KRB T I T5 R A=A
i 1 — A 0], RO E i (2R, 2018,
64(2) : 121-126.

Song Yong, Cai Zhiping. Normalization method of intru-
sion detection data based on information theory in big
data environment[J]. Journal of Wuhan University(Natural
Science Edition), 2018, 64(2) : 121-126.

WRbEE, SKREZ. FET BP MR 04 0 BRI LI 0 45 5L
RGuMG R RN I F R4, 2014, (7):
81-86.

Yao Honglei, Zhang Yan. Approach of information se-
curity assessment for railway Internet ticketing system
based on BP model of artificial neural network[J].
Netinfo Security, 2014, (7): 81-86.

FUgeUK, FRELHE, R0k, SF. BP MRS 2T A
RO e TP IR FE ] SRR SR, 2018, 28(4):
31-35.

Wang Rongbing, Xu Hongyan, Li Bo, et al. Research
on method of determining hidden layer nodes in BP
neural network[J]. Computer Technology and Develop-
ment, 2018, 28(4): 31-35.

35



HRRTL » |7
H@A RTICLE

Application of BP neural network based on particle swarm
optimization in seawater quality assessment
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Abstract: To address the current situation in which seawater quality is affected by many factors and is difficult to
evaluate, a seawater quality assessment model based on particle swarm optimization (PSO) optimized-error back-
propagation (BP) neural network is proposed. The model uses the optimal weight and threshold of a BP neural net-
work through PSO to obtain water quality evaluation results based on data from 10 monitoring stations in the east-
ern sea area of Qingdao. Experiments show that the model has a shorter training time and higher prediction accu-
racy compared with single-factor evaluation and traditional BP neural network evaluation. Overall, the proposed

model has good application value in seawater quality assessment.

(At #: BRI 3)

36 HEVERISE /2020 4F /%5 44 35 /565 6 )



