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" Application of artificial neural networks to fisheries sciences

LOU Wen-gao
( @ccan College, Shanghai Fisheries University , Shanghai 200090, Chine)

Abstract: The topology efartfi cial neural network ensure its pswerful capacities such as asseciation-memory, self-
organization, auto-adjustment, self-learning and error-tolerahility. Preperly trained ANN mede! possessed the
flexibility as well as high accuracy. ANN, widely used as dynamic infonnation system, was ssed in various fields
sinch as pattem-resegnition, fitting, classification and decision-making and prediction, so on. There are various
issues related to abeve-discussed fields in fisheries sciences. ‘The principle and structure of ANN was discussed in
this paper. Some examples such as applying BP (Errer Back-Propagation algorithm) and SOFM (Self-Organization
Feature Mapping) or Kohonen model to classification and pattern-recegnition, anage-process and identification,
prediction and assessment, system simulation as well as optimization and multi-objective decision were also
intreduced. Some restiictions or shortcomings of ANN modeling were also discussed according to the principle of
medeling and data preprecessing. Furthermore, without cross verification, a network with a large number of weights
and a modest amount of training data can overfit the training data, learning the noise present in the data rather than
the underlying structure. The trend of ANN a-pplications was pnt forward accerding to comhination of fuzzy

mathematics, mathematical logic, topelogy sciences as well as uncertainty.
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AMERE B ANN R (FRIX “BIR ") 2 327 ANN HHAE ) 5 — R 2.

BEAh BB E IR BOEBE RN CES I RS E B ANN K92 I M (@ ANN B A
SR G0 BE T AR P LR 1 4 R 2 2K 1] B A T2 8 ROK PR o P K B AT BN B TR
BEHHRBEAER T XL,

&% ik
[1] HFH ATHENEMNRBWEENHA(M]. B 5 5 K% B, 1994.13 - 169.
[2] BEIT ALHSREREINBEIM], R EKF R, 1999.1 - 273.346 - 357.



352 T AXKEXRFFR 10 %

(3]
(4]

[s:

[10]
[11]

[12]
[13]
[14?
[15]
[16]
[17]
[18]
[19]
[20]
[21]

{22]
(23]

MO B RS ZEMAMA LHEREIM], MR AR R L R, 1999.140.

BFR, KKK ATHSRESEURMITR[M], AL BR KL E IR, 2000.433,

Anderson J A. An Intreduction 10 Neural Netwerks[ M]. London: MIT Press, 1995.631.

Bishop C M. Newrsl Netwerks for Recogrition [M]. @dord: Clamadon Press,1995.477.

Statsoft . Statistica Nenral Netwarks[ M 1. Manual, 1999. 110,

kMBI E FORZRBMEAEARM K B ¥R, 1993.1-19.

Robertsnn S G, Morison A K. A trial of artificial neusal networky for autunatically estimating the age of fish L J]. Mar Freshwater Res,1999,50(1):
73-82.

Newtwry P, Culverheuse P F, Pilgri D A. Autoruatic fish population counting by aniificial neural netwerk [J]. Aquac, 1995,133:45 - 55.

Ramanan N, Patrick P H. Fish detection and identification using oeursl netwacks —— seme labseatary resls}] . IEEE J @cena Engin, 1992, 17
(4):364 — 368. .

Haralubsous I, Geergakarskos S. Artificial neural networks as a ool for species identification of fish schools[J]. 1CES J Mar Sci, 1996,53:173 —
180.

Aoki 1, Komatsu T. Analysis and prediction of the flictuation of sardine abimduee using a neural network[ §. Oseanologica Acta, 1997,20(1) ;81
- 88,

Kamatsu T, Aoki 1, Mitani [, et al. Prediction of the catch sardine larvac in Sogami Bay using a neural netweek(J] . Fish Sci, 1994,60(4):385 -
391.

Keiner L E, Brown C W. Estimating oceanic chlorophyll concentzations with neural netwarks [J]. int ] Remote Seosing. 1999,20(1) : 189 - 194.

EENLE T BRERE . AT SRR R K S R (] N2 B, 2000,45(17) : 1879 - 1884.

Bresse: S,k S. Predicting fish distributien in a mesoirephic luke by hydwacoustic survey and antificial neural networks [J7. Limmol @ceanng,
1999,44(5) :1293 - 1303.

Lek S, Belaud A, Baran P, et al. Role of seme enviremmenta! variables in trout abundance models using nevral networks( ] ], Aquat Living Reseur,
1996.9:23 - 29.

FHR AR BB BT R A5 ABFR 1] KPR ,1997,21(4) :398 - 483.

AR M, WAES AL HIRE FLERT SHEHN HEMNALF]. RITRB T S3F5,2000,9(2) :237 - 241.

Karul C,Soywpuk S, Yurteri C. Neural network madels as a manageruent tosl in lakes [J]. Hydrebiologia, 1999,408/409: 139 - 144.
EXMHERHERIERET YR ONAIM] AR LB UK HARAE.1998.1 - 95,232 - 268.

OB ZEAMMRASOLERRNACRE]. XAREE,19%,15(4):27 - 31.



