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Indentification of the respective causes of toxic deaths
in piscatorial waters with model ANN

YANG Hong, LI Yue-song
(Ocean College, Shanghai Fishery University, Shanghai 200090, China)

Abstract: Based on artificial neural network (ANN) and extracted characters of dead fish in polluted piscatorial
waters, an identifiable model of toxicant type bringing on dead fish is presented in the paper. There are eighteen
nerve cells in input-layer, nine nerve cells in middle-layer and one nerve cell in output-layer of the artificial neural
network . Network parameters were optimized. Results show that any pollution to deaths can judge death causes by
simple addition and multiplication operations using trained B - P artificial neural network, so this method has high
applicability and practicability.
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“AT#2M%" (Anificial Neural Network , 7% ANN) R 7EXf ARG AGWALEFTHLE MINVRERE
B2z FPEAREHRERTIN—HIBRE ., ATHSRERARTHHENRR, B—HERH
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Tab.1 the diagnostic standard and standard character of toxic deaths

e BEHE - mﬁﬁﬁ&;ﬂﬁi?ﬁ:
REWLE, GHAKRTLE xmﬁtzwﬁ—mm BT
1 REAE (b AT 0% &) SRELHH 0.7-1.0
0~0.3 0.3~0.7 Sl
RMESHEARR LM % (a) IR (b) 10 A—EHRMERE RTH
2 RMEE RRRREE (ST 3H) BT R SERA gL -~28)
0~0.3 0.3~0.5~0.7 0.7~1.0
- FROELER REEFELF
FEMEARAZEXRANEX,
3 RASR RRAMRREXNRAG-185) =00 SRUATRELLTLS
0-03 0.3-0.7
BE MK AEHEET, AR
4 RAaRH BRSERNBRERMTEH
(5~9A)0.3~0.7
O ALK BKF, XAINBETE,
5 5 MR KA R KEFETL% /R
0-~0.3 0.3~0.71
- WKL 30 vl R ¥ 3 EREFRT S, Brihdsh RO
6 HHRE 0~0.3 0.3~0.7 0.7~1.0
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7 RAEKE BREHSPEER MELR RRRRESRRER
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8 KNy HEXHEDHR Tk
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9 32 AREL, BANX SR SRR EREX(0%ULE,TR)
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3 FRARE Wi ke ARRITRE
%9 0~0.3 0.7~1.0
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Tab.2 The diagnostic standard and character of different deaths resson

_ R AaRH

i RERTE BRRA WA T
1 ELAE 1A " 1AIBIC 1A1B

2 i 2A2B(a) 2C 2A2B(b) 2A2B(a)
3 e fu et ) 3B 3A
4 RAEY 4B

s AMEXMER SA 5B SA
6 TARN 6A 6A6C 6B

7 BEER 7A 7c 7B

8 kR %Y 8A

9 EFRzmlWRR 9A9B 9C 9B 9A9B
10 BHHEIRR 10B 10C 10B 10A
11 HEKEWRR 11A 11C 11C 11A
12 Rk 12¢

13 RAREER 13A ©13C

14 333 % 14C 14B 14A
15 K kR W 15C 15B 15A
16 KAk 16A 16C 16B 16B
17 XxE 17C 17B 17A
18 AURERAR 18A 18C 18B 18A

2.2.2 ERAREX

7 200 BIRE A P REDLEE IR 100 B R VI A, 25 BN BRI A, 25 FAMRE AR, 2 B LB AT
BREHA, ZRIRBEAHERBANYRENGETRE. RREANEE-—BRESHERE
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[ A Statistic X YT AR R A HIHER, R
BEWLE 1, 1B MEABRT, FEREIMHA,I
MEHEF, PEREYRENERRANPAE R
WBPEM 2 M FFRRING, RG34 4 KR
B, ALY 240, 80 RAHH REHNE T4,
HHBISHER, RBWEN—4, ZAR0 T KB
AERHOT R AR NMPRIET R, YIS
B EIRA 20, 78 3F 1000 K, % 0.1, %% 0.3,
BARVIHFERRIE, RNGEIEFGRIGREE
SRR RIRE WEEE(HE/MF0.001),
HHSmKYFRRELREL(HZE/MTF0.001),
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Wa , RAHFRZEEE W 0.001,
225 REM

1 FEMAIHSRESEHE
Fig.1 The structure of artificial neural network
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FO,BEE Y GRBEIEK R A 5 B AR Z W 4R 0 , 15 3L SE P T A8 R M T ARG, B o B VP e 8
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Tab.3 Regresdon satistics of training sample, cation and testing sample

BREA Wik &
Data Mean( ¥ 38 ¥ 390H) 2.6 2.44
Data S.D.(KEH %) 1.154701 1.083205
Enor Mean(RZ V1) 0.0008436 0.0271
Emor S.D. (REW%E) 0.05963 0.071862
Abs E. Mean(# %3 {R% ¥-39(H) 0.04059 0.0564
S.D. Ratio (FEER AN 0.05164 0.06634
Correlation (8% % #) 0.998667 0.9977977
A LSRR E IR E AR 0.01, FE MBI E, MENEE B BB
2.2.6 XHIRiE
WAGEAMRIER, KR K 4 #T7RL,
24 RARREROBYL
Tab.1 oumeral transformation of dead symptom
BE#EE WAL WRA 2 A3 HRRAY RA S
FRLA% 0.01 0.11 0.34 0.93
i % 0.78 0.11 0.50 0.68 0.86
¥ A} 6] 0.27 0.39
RaFy 0.54
MEK/NE K 0.10 0.07 0.51
1T R 0.76 0.16 0.56 0.03
EERAR 0.93 0.08 0.58 0.89
0y k] 0.02
TR RR 0.91 0.45 0.70 0.52 0.81
FHEYRR 0.83 0.07 0.67 0.68 0.94
HEKEORR 0.87 0.16 0.13 0.76 0.76
7Rt 0.81 0.71
RAagR4ERX 0.75 0.10 0.94
333 % | 0.90 0.10 0.32 0.79
3131 1; 3 0.9 0.05 0.43 0.98
Kk Sk 0.9 0.89 0.2 0.38 0.83
33 0.86 0.20 0.55 0.94
F3:E: 840 0.84 0.19 0.23 0.55 0.9
WA 1.970123 4.032144 0.9605925 2.958769 1.968577
WHER fRTR 1335 A2 Lk RAJER T
2.2.7 RMESR

HIGRBORYBESTRES,
 ARYEHEFTEL, WERESRBBEANINLAE 12 MEHHER,5 MEFHE L KF,—
MEFMERANKF, RBTEERA. 18 MEFPRTERFUSE —, RAENEBA R A REA
EwmBER, 18 ManRYRBERRRAEFER T R ERSRRE THRE B SRIE
RERA KE MEESEEST FEANE KESKNAHIARREBRE GENED AMEX
MER BRHHPRE FEKREDRE SRHEFNFHEDRR
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Tab.S Sensitivity analysis of training model parsmeter

Vg A RREA
BWikG SEESUHE E X302 2.0 8]

' EERHF i ‘.B'E#Mt EEEHF I EREM
A% c1 0.432 54.45 1 0.479 53.27
iR 17 0.008 1.02 17 0.009 0.98
e £ o} (6] 9 0.019 2.37 9 0.018 1.97
Razy 8 0.030 3.7 7 0.033 3.67
MEK/NER 14 0.011 1.33 14 0.011 1.2 »
AR 3 0.312 39.33 2 0.346 38.55
HEHE 4 0.230 28.97 4 0.255 28.39
GURAY 13 _oo.ou 1.3 13 0.012 1.31
FHHWRE 15 0.009 1.19 15 0.010 1.14

FHEADRE 18 0.008 1.00 18 0.008 0.94
REKEDRR 16 0.009 1.11 16 0.009 1.02
IR 2 0.312 39.34 3 0.340 37.84
RAaRERA 5 0.178 22.39 5 0.19 21.86
334 3 § 12 0.013 1.67 11 0.016 1.73
331 4 4 7 0.036 4.41 8 0.031 3.45
37 S 3 10 0.014 1.82 12 0.013 1.46
), 3:) 6 0.048 6.09 6 0.042 4.7
AHBERR 11 0.014 1.81 10 0.016 1.74
2.3 itig
(12 ¥ RE KR

FREHREMERR— N0 HENAE, A REQRFTAREES, EHRE X REXIER -
HERBSEEE R, B AR E Y RBEINRLE (D RER4~12), RRY KB R (4
~TA), RS BSAR , YIRURH 4 (3000 ~ 4000 K ), fELHE B — B EF AL B (10~ 124) , BHE R,
) I SRk 35 B B 4 55 (8000 ~ 9000 ), MR8 . 3% R BN HEREEME R, EREE=
AR RS KGR, B+ EHRIBBH.
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