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[ EEY ] s2lad 6 2R A R 78 & AR P B &R (TAN) 3k B9 T, ¥
B R A% B R g 3t TAN T AL AL F00 48 0 % v o

[FFE] AR 2 THER|EAAATIKFHEE, XA RS2
#r (PCA) fn Pearson 48 X M 447 i Xt # 48 #E 4T AT 40 38 9F 0 Ak = #F 3038
£ 4 # I & (OD). Pearson #% ¥ £ (Pearson D) fo PCA #; £ &
(PCAD), 4 & HiAL#A& M (RF). BP # £ B % (BP). [14% {8 3 % TG
(GRU). K2 M 12 W 4 (LSTM) 3x 4 FAZ AL, f 7 A 48 R SR og T 578
AR B TAN R EH#AT IO, IR H 7Rk £ RMSE). # 7k £
(MSE). -F# % 3t1% % (MAE) fn R J7 18 (R*-score) i # & #E 4T 1F £
[Z5R  RFEBH MK R KZE, HERLBRBHHEL, GRUS
LSTM # & FN A Z e HAG 2, T BPEA TN E R R KA. *
B FaE R ETMNERETR, AT bR B &
k4% A 4+ 5 & Pearson D-BP Fu Pearson D-GRU #£ A | 7¢ 4 /N 52 56 B #]
#  PCAD-LSTM # & . Pearson D-LSTM #£ £l Fu Pearson D-GRU #£
T mid. ATHRRWBES B 21 & "R W B A b, Pearson D-
LSTM # # # RMSE. MSE #1 MAE 4 %] & 1% 7 0.007 2. 0.001 9 #n
0.003 6, R*-scoreF+ & 7 0.107 5; Pearson D-GRU #£ # # RMSE. MSE
Fo MAE 45| 1% 7 0.003 0. 0.000 8 F20.0030, R*-score 7+ & 7 0.082 6,
[ 2510 ] #08 sKuk 2 % TAN U A% AL 69 TN A &, 45 4 Pearson 4~
H7#9 GRU ¢ LSTM # A W] AR 4 3 52 1% & 4 7= 78 AP & TAN #y il
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AN R ARSI 21 U T B Lk 3R K TR AL
TR BH S5 shidn & A A R

R0 2 S0 A O R AN IR e
P KGR . IRRR AL . ke
L T IBOGTE A Y, XTI B Lk
i, BT — 2 S HB0KB AL, 3 E
SN A A PR YSI 6820/6920 . 5[ 1Y) WTW Multi
9630 55 AT X 7K A Rk B EA T SERT AN, AT
FERNAS L 2R RIME S () 8, 7 LG A AR
HBAGE F TR A AN TR

AR, HLAR2FE 2 O e B HE s [R] P 31 ik
ANT AR TR EIES, ¥ 2
TR FEF K 5 DR G R A5 BROY . FRBE K
R J AW 5 Z R (DO) . pH 5 5 [
T, Ft, A& L% A
HZMASERF U . pH, B33, DO %
SR ) EIR B, B T R RURS
", Pearson A3 4 #T Fl £ B4 4 BT (PCA) 45
Z ICG T 7 ik RE RS AT U i A AR =R
T PR AT R B 23 AR A A RO R AL A%
PEAE R R B, WF5T 45 i, Pearson, PCA %%
Z LG T T F TR 2 Rk RS 502 8] )
WIEE R, I H REHE 78 MR AR B 45 2 B i [ i
fERERT A S8, AR EdE AT, Ry
FEXT FRIE KR R R AT N, % T = A
HHAWIREE N FZ B R, @il Znsita
M O 2 HH 52 0 A R0 B A R BB IR 7, (R I
FEmb b S AR T R R, A B TR
RTINS B Kz AR

Db 2K TF RO S S T AR R A A 5 £ 3 i
e ARk 2 o B R TUMORS B, i X R 5 A P
Bl A B AT [ 1o 5 M K AR 2 Rk A A R
T A 25 UG 8 7 AR S i S v R A b, FRBE K
B AW S 3R WA . HE R iR 4
WA G, T B A 2 R 5 MR AR A 3 1 R A
KHEE R | 58 A B RO A
PRI, 35 R O s Xof 37 B /K A h s U sh S AR 1k
MASZ A K. B, N T 8RR s 57
B KA F B2 G T R AR T RS FEE 14 5 i 3 A AL
il , FG, ARSCER MR RN, SRR
5 R TR I XoF 2, 0 T N A A A R S 3
1 e AT e A LR 6 NI EEAR I, FIH
Pearson AH &M 30 M1 5 PCA 7041, X345 AF &
P SCIRMEHEATRIF S, I 0 5 2 UMk B I T 3

KA FREEAL B, ST K IR K3 1 [ 2 Ak
SRIG I FH 4 By TR AY X BE A7 6 (Opleg-
nathus punctatus) g ¥ 7K FE5H 72 58 57 58 1th N 2 A&
BEATTRIN, LA RAS & I 4 AR 148 Ak 2
BEBLA

1 FREE T

1.1 HERESHH

ARSI A 5T M AT A 1L AR A S B I K =
BEL ) B <A 0% B 4 TR) B A S 40 B K 97 8 2R
4t (RAS), ARG . OB . AWk
5 AMNERIH BE A R ARURE T (TRARD) SF LT AL
W, RGuisfitas, 7403000, BT
HWARFI 30 m’, REEKREZA R 460 m®, Hife
K BKER 5%, TEARREHR 16 id, &
8t 2019 45 1 AR FRABEA 0, PRI
4 17.29 kg/m®,

SZESF 2020 4E 7 A 24 H—10 1 9 HilEAT,
FRHH R T BB A SRS R, 2020 4 7 H
24 H—8 H 21 HRH AT #ME, & H 07:30 A
16:30 45 %M 1k; 8 H22H—10 H 9 H, fif
A Sh AL B R ML R AR, AR | 7:30 TR 4R,
RERE 1 /NBEME 1Yk, BEH 7R SCER R
M RS, PR RRES T RS H R
Bt h 4.2 kg,

S U [) g SR R B — KA 2 24 h R AEFRIH
KR (8:30 R H 7:30, /MR 1K),
HoR A 12 K, KFEZ 0.45 pum I 58 21 4 8 i
UEJE LA 50 mL R LA, S REHE [ rp
TR 2K F5 8 A A5 5L 56 2 43 500 U 3k D KA
O TAN, WA R £ Al (NO, -N). filf iR 5 &
(NO; -N) FI fif 1% 195 (SRP). TAN. NO, -N,
NO;-N Fl1 SRP i F 4> F 8l [a] W fb 2% 43 4 (1
[, CleverChem380) I, i FH/K 5 W4 (H5
K= Bz e FR A 4R (DO) . pH Ak
JE (7).

AL 4R 4E 74 1 (TAN, NO, -N,
NO;-N. SRP. DO. pH. T), 288 #HkeA, 3t
288x7 ks . Horb, W 120 FEA N AT
BRI BRI, S5 168 4R [ Sl AL 1 M [y
BEARHC . R PR UEA 7] 45 MR B B3 %) 5 40 i AR )
Ve TREME 1207 20 . H sk % % 5 )
1207 21 J A S0 J5 191 19 288%7 A8l ,
S 7 A R AR AR, BRI 80% Ml gk,
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Ji 20% Syl .
1.2 1RENERE

BP 4% 2 W 4 (back propagation, BP) A
TR LS (ANN) JE—Ff R AR T R, 2
BT A YRS A A BB, A H S R
H2Ed o BAER, — S e A X To ki
RS IR, W] U] ANN BERY, 5 i i 28
TRy B b AT A BT R ANN R B 2
BP #l 2 p 2%, BP RE % i 2ok 1500 i 5 SEll {2
IF1) 5% 22 1) J2 1o 1 96 ok BEHITASE R v ) ASCEE A 22
R ENER TR NP IE W DRt

y:f(wa+b) 1)
K, wRhHSS)Z AR ; b HAHE)ZE W
O BTl 5 f R B PR

BP M M4 3 24k, Bl i AZ .
e 2 F h 2, 3RS niE R — i,
M la— 2R s oo ey, Hrp, 240 R0
JET LASR SR R P, H st S TR Y
TR E A T, Kolmogorov i FHIEBH HL4Nf3
JHZ BEAS 11 ANN i T AT A &2 2% i R 4R 1 pRi %K
IEAE iy ARy R )2 22 [) S ST JE 2 1 e G
L, ARWFRES T —4 3 21 BP g M4,
) 286 2 B30 i T R B S e AR B RORE [
Bk 7 s R Z I E O 8, 2 B R
WEHN 1, FAREIIZE 100 K.

FE AL A& A (random forest, RF) RF & —
P A2 20580, Il A 2w SO At
A, RS P 2 A (R L
)R (1Y), A BEAIL ) Bl A %o ARk ) 43 25 ke
RN RAE . HHAMAE N AR, RE 1A
WM, HEWRMES | NG R ESE Y
U N 2 B R e = T P i3] 4 7 N
LA,

bt(x, y) =anl[ln(x) =y] - maxjzya,l[I,(x) =1 (2)

GE"=Gy, y[bt(x, y) < 0] 3)

Gx, y[(Go(I(x, 6) =y] — max;z,GglI(x, 6) =/)] < 0)

4)

X, L) MK, n=1, 2, ..., N; x N
WA y A L NTRRREG a, N
B bi(x, y) WREE I 550 R A
PP BIREBZ B 20E; X, YA X, Y E2S]H

R GEZALIRZE; 0 IRER BRI & ;
I(x, 6) HHET x F 6 kit .

K 48 £ 321C M % (long short-term memory,
LSTM) & ¥R 4 2 9 4% (RNN) 2,5 LSTM
THEGEIR AT (GRU) 45, BRI ] 7 51 i
P, Hochreiter 4! F YK LSTM, /& RNN
AL 2%, S5 F A A eI ot R U= ot
AEA% SOk RNN RYBREE , HACAZ5onh 3 41141
B, SRR E AR AT, AT
A 1) 32 T AR 02 B T s A R S E)
P25 AR T T B4 B, BT R B A AR
% AR RNHT— 1 2T fe b 2 T — M2
Je, HAR R

hi= o(Wapni—1+Wxi+en) (5)
5i= O (Wysni—1+Wesxi+es) (6)
0i= 0(Wyoni—1+WyoXi+e,) (7
C=tanh(Wy,cni— 1+ Wyexi+e.) ®)
Ci= hixCizy+s%C} €
n;= o;+tanh(C;) (10)
f=0Wsnj+ey) (11)

K, x, 0 i 215 ATE 5 ny o -1 B2
W W Wess Weon Wans Wogs Wagn Wen
Weer W HAHRERIACEIERE 5 ¢). e e, AR
1L S AT IR T RIR 2 e TR 2S5 Ay
siv 0 AT FAT TR T TRARAS s o
sigmoid W& BREL; C; Sy i I 2l A Bl IR 5
C; N AT ITAS R A 5 tanh i tanh 305 PR%K ;
n; NS ERTCAR S 5 f R i R FRAE ;
LR YA

I 4% 48 3K % 7L (gated recurrent unit, GRU)

Cho ZEP JEF LSTM $& 1 T 4544 58 fin Kk
B GRU, 7E GRU ", LSTM iciZHotr 3
ATIRERAES 24T CER TR AT, H&
ik,

ri= o (Wyrni—1 +Wypxi+er) (12)
zi= 0(Wyzni-1+Wyzxi+e;) (13)
= tanh(Wy xi+ Wy i1 %1+, (14)
ni=(1 — zp)*n;_1 +z;*n; (15)
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Jfi= oc(Wynj+ey) (16)

A, NI W W W,k “Hi
AR BIREIE S W,es W W B RE—
PRI RS 5 W, oy DG83 i Hh 2 AL
HIE; e e e e HIMB R 0N sig-
moid T pRER

AT H LSTM 5 GRU R A et 2 15
N8, LKA 100,
1.3 SR EFRE M e T E

DL F AR AL 44 H Python(3.9.0) H statsmod-
els FESZBL ., 734K PCA F1 Pearson A 5141
X B P AT RIAL B, PCA FIAH 3 HT R H R
T AL

K F ¥ 5 M iR 22 (root mean square error,
RMSE), #7J5 i& 2% (mean square error, MSE),
S 4 X 1% 22 (mean absolute error, MAE) Fl
R J7{H (R*-score) iX 4 Fft 48 A5 & PF- 4k 452 AU 5 il
PERE

k 1/2
RMSE = l/kz (an—a;)} (17)
n=1
k
MSE=1/k>"  (a,-a)? (18)
n=1
k
MAE:l/kZ la, — dl| (19)
n=1

R*—score = 1 -Zk (an — a2 (an—ap)*  (20)
n=1

X, kR EGE; a, WSEIME ;o) kWA ;
@ NI

RMSE HMi®2E 701 B, MSE A H 5 H
SHin{E 2 e, MAE EATIE S
TS A 22 1) 266 X 158 25 8 WP E A E (8, BRI E 3
NFEAREE /)N, AT R SR A R-score
s B S IA B KL 042 B R B F L
WAPEFR R ARIIE R Bk 2 R K B R RIE R 5L
BAHAR LA T 0~1, BB, AR &R
G,

Lt
2 IR

2.1 Pearson tfHX4 715 PCA
K H Pearson A 43Hr, 40 T FEFE K

& TAN ¥ 5 HAh 6 MK R PREgAHCNE . 45
RE/R, TAN 5 pH Hl SRP 4 i & IEAH X (P<
0.01), 5 NO,-N &£ I} 2 1F #H ¢ (P<0.05), 5
DO 2 A (P<0.05)(&l 1), Ik, ## NO, -
N. SRP. DOY pH 4 /K 8R4 Ry & &
R A

PCA J&—F FH T/ 2 Jo B SR 4k ) 40
THTHE, FEREZE R R B PRk A Z s 0 o A5 B
HAARE A S %4 TAN A HAl 6 /K Fids
Fr (NO, -N. NO;-N. SRP, DO. pH fI T) i
17 PCAST, S5RWIR, T 44> F o AR
EWAr, BT EMBERN 81.51% (K ). A
FEARTE 4 A~ E o Lo anse 2 i, M
I 4 > E S5 A fEA TAN JEA 7T
22 FERIUMER

ARSI K H BP, RF., LSTM Al GRU 3t 4
AT, T AT, A bR B
KA S JE B A S LR E s 4 (OD) (B 4% 71
48 . TAN., NO,-N. NO;-N, SRP. DO,
pH F1 T). Pearson £{#fi4E (Pearson D) (£ 5 4>
A5 B . TAN., NO,-N. SRP. DO fll pH) &
PCA ¥ #i& 4 (PCAD) (B #5 54748 & : TAN,
PC1. PC2. PC3 Fil PC4) % #:4 /K K TAN 47
T .

A LAE B Y R ATRMAER M 48346 fE
XF OD Fi il 45 J v, R 5 80 B 9 000 2k 2R A 25
R*-score {5 0.119 6, Pearson D-RF 5% R*-score
{3kF] T 0363 5, PCAD-RF #£% R*-score b it
B (—0.0112) (K 2, % 3).

BP 5% % Xt OD il i &% S 4% 4 (RMSE =
0.1345, MSE=0.018 1, MAE=0.1117, R*-score=
0.697 2), Pearson D-BP (1) Tl kS B 148 45 B fix
& (RMSE=0.1170, MSE=0.0137, MAE=0.0929,
R’-score=0.770 8), {H PCAD-BP # %l %) 151 0] %%
AR 22, H R’-score N TMH (-0.125 7).

LSTM 5 GRU #5% 74 %) Fi i 0 R A 22 8 K
H OD #71 Pearson D A R*-score ¥Ji5F| T 0.7 LA
., H -, Pearson D-LSTM (RMSE=0.132 2,
MSE=0.017 5, MAE=0.098 3, R’-score=0.726 8)
5 Pearson D-GRU #: %! (RMSE=0.130 2, MSE=
0.016 9, MAE=0.094 0, R’-score=0.735 0) A Fil
WG B 53 A B & & o PCAD-LSTM £ A
(RMSE=0.159 7, MSE=0.025 5, MAE=0.108 9,
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1.0
NO,—N * sk sk
0.8
0.6
() 11 NO:;_N * * sk sk
- 0.4
0.14 0.07 TAN 5 5 X
- 0.2
0.16 0.14 0.18 pH & o e ro
r—0.2
—-0.01 —0.14 0.19 0.13 SRP Eh
- —0.4
-0.28 -0.29 -0.17 0.24 0.31 DO 3 06
-0.8
0.03 0.20 0.01 0.29 0.03 0.16 T
-1.0

1 7 NKERTER Pearson HHX R
o fEEERE R, P<0.05; oo fEERBE IR, P<0.01. B REI/AMRR AT BLFIAH G REAEE RN, A EBR, BB, X
Fig. 1 Pearson correlation coefficient of 7 water quality parameters

"*" significant difference at P<0.05, "**" extremely significant difference at P<0.01. The circle size represents the absolute value of the corresponding

correlation coefficient, the larger the absolute value, the larger the circle and the more significant the correlation.

R1 A4NERSTHNEHSERRE x2 FBAHAERN4DNERDE
Tab.1 Total variance explanation of Tab.2 Score of all the sampling points on
the first four principal components the first four principal components
A ) Hr E Tk /0 y E Y=Y
RS P TR/ % RUTTETTRE/% BEA R 5 ERWI1IY
principal initial percentage of percentage of sample serial score of the first four principal components
components  eigenvalue variance total variance no. PC1 PC2 PC3 PC4
explained explained
1 —0.045 5 -0.3308 04153 -0.192 5
1 1.769 29.475 29.475
2 —0.144 5 —0.296 4 0.4819 -0.1551
2 1.313 21.888 51.363
3 —0.194 0 —0.287 6 0.406 3 —0.014 4
3 0.979 16.319 67.683
4 —0.063 0 -0.394 1 0.186 5 -0.226 8
4 0.829 13.822 81.505
5 0.0921 -0.354 5 0.403 9 —0.025 4
; ~ b L e e e
R*-score=0.601 3) 5 PCAD-GRU #£ % (RMSE= 284 06521 01265 00648 04769
0.1619, MSE=0.0262, MAE=0.1100, R’*-score= 285 08434  —0.1347 01557  —0.508 1
0.589 9) TNk FE 5 -5 BE AT 884K 286 07304  —0.1258  —0.1156  —0.4945
o AT, e AT BB, Pearson D- 287 07733 00329 07975  ~0.5609
s N S Vs 288 0.741 5 —0.080 6 0.179 5 —0.5829
BP FHL X TAN ¥ B ) P00 43R Bt o HOUCH
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1.0 ¢ — SZIMH truth 1.0 1

SIS truth 1O [

— KHME  truth

0 6 12 18 24 0 6

12 18 24 0 6 12 18 24

FEARF S FEARF S FEA P 5
sample serial no. sample serial no. sample serial no.
(a) (b) (c)

2 AIHERMBEE 4 HomAZEN S8 NERTUIME S ESEXTLE
(a) JRUAHUHE4E (OD), (b) Pearson $(#i4E (Pearson D), (c) PCA ¥4 (PCAD); T .

Fig. 2 Comparison between predicted and true values of TAN prediction models built by

four methods under artificial feeding strategy

(a) original data set (OD), (b) Pearson data set (Pearson D), (c) PCA data set (PCAD); the same below.

#3 ALHEIRMEBLESE 4 FOHHER
BEETNER TG AR
Tab.3 Evaluation indexes of TAN prediction models

built by four methods under artificial feeding strategy

" ] e d—
jﬁﬁﬁs evahitﬁjirﬁexes BP DL R
oD RMSE 0.2293 0.1345 0.1358 0.1379

MSE 0.0526 0.0181 0.0184 0.0190
MAE 02139 0.1117 0.0932 0.1052
R’-score 0.1196 0.6972 0.7118 0.702 7
Pearson D RMSE 0.1950 0.1170 0.1322 0.1302
MSE 0.0380 0.0137 0.0175 0.0169
MAE 0.1810 0.0929 0.0983 0.0940
R’-score 0.3635 0.7708 0.726 8 0.7350
PCAD RMSE 0.2457 0.2593 0.1597 0.1619
MSE 0.0604 0.0672 0.0255 0.0262
MAE 02198 0.2269 0.1089 0.1100
R’-score —0.0112 -0.1257 0.6013 0.5899

Pearson D-LSTM #&% % 5 Pearson D-GRU &

b HATEN R AR TN 544, RF
PR BP ARG TAN B TRCR % 22, H R-
score Y M H, GRU FAIXT TAN AN B
I, HXF OD Wl Adoks B S5 405 FE A =5 (RMSE=
0.1414, MSE=0.0200, MAE=0.1026, R*-score=
0.608 3), Pearson D-GRU f£ % (RMSE=0.133 2,
MSE=0.0177, MAE=0.0970, R*-score=0.6524) 5
PCAD-GRU i (RMSE=0.133 3, MSE=0.0178,
MAE=0.097 1, R’-score=0.651 8) %} TAN )7l

AL B fe e (813, 2 4),

LSTM £ B X TAN A9 71 I 25 42 A 4 GRU
}i# . Pearson D-LSTM #% %l (RMSE=0.139 4,
MSE=0.019 4, MAE=0.101 9, R’-score=0.619 3)
1 T K B i g, H: RP-score # it T 0.6, M
LSTM #&I7E OD 1 PCAD |/ R*-score FHXT#%
ik, Hk 0594 %

M AT, e H e B, Pearson D-
GRU 715 78 00 25 SR i 4, H ¥k i PCAD-GRU
FEAY I Pearson D-LSTM F5A4Y

B 25 B A R TN AL AL 24 1 A
RF 15 A 5 BP #5 %} TAN fi6 3 0 5% SR AR 2%,
H: R*-score ¥ M A (K] 4, 3 5). LSTM £
5 GRUBLRIAH L, HXF TAN B 7500 35 SR e s o
7EXF OD [T, LSTM 4% (RMSE=0.138 7,
MSE=0.019 2, MAE=0.103 8, R’-score=0.606 6)
1) F500OKG BE 5 HG B2 5 T GRU B A (RMSE=
0.1512, MSE=0.0229, MAE=0.1165, R’-score=
0.532 2), PCAD-LSTM # #I (RMSE=0.133 6,
MSE=0.017 9, MAE=0.105 6, R’-score=0.634 6)
) THDNORS B 5 UG B B i, R R Pearson D-
LSTM #& %! (RMSE=0.134 5, MSE=0.018 1,
MAE=0.104 0, R’-score=0.629 6) I Pearson D-
GRU £ (RMSE=0.1357, MSE=0.0184, MAE=
0.105 1, R’-score=0.6232),

Zr b, WA SCE R B TAN ¥k R i I
45 W B R, PCAD-LSTM A5 % 5 ) 4k 5 & 4f-
H. YR & Pearson D-LSTM #5 %1 1 Pearson D-GRU
(RN
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=18
1.0 1.0 1.0 1
0.8
Z 0.
& 0.6
= 0.4 .
— SIS truth Y
02 TLSTM - BP L\
F — R o
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
FEAR FEA FEA S
sample serial no. sample serial no. sample serial no.
(a) (b) ()

E3 BI;LRIRMERLEE 4 HOMAENSERNERETNES ESSEX

Fig.3 Comparison between predicted and true values of TAN prediction models built by

four methods under automatic feeding strategy

*4 BLRRMEBSES MBS EN
BEATNAER TG IR
Tab.4 Evaluation indexes of TAN prediction models

built by four methods under automatic feeding strategy

Hofhi PR TEAS

data sets evaluation indexes RF BP LSTM  GRU
OD RMSE 02381 02970 0.1434 0.1414
MSE 0.0567 0.0882 0.0206 0.0200
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Fig. 4 Comparison between predicted and true values of TAN prediction models built by

four methods under the whole experimental period
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Tab.5 Evaluation indexes of TAN prediction models
built by four methods under
the whole experimental period
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Ammonia nitrogen prediction model for recirculating aquaculture system
based on different feeding strategies
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1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266100, China;

2. Function Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266235, China

Abstract: The prediction and warning of total ammonia nitrogen (TAN) in aquaculture are crucial. Current optimizations of
TAN prediction models primarily rely on improved algorithms. However, various management strategies, such as feeding
strategies, may be implemented during the aquaculture production process, potentially affecting the prediction performance of
these models. This study aims to model and predict TAN concentrations in recirculating aquaculture system (RAS) and invest-
igate the impact of different feeding strategies on the prediction performance of TAN models. We measured 7 water quality
parameters in the tanks of Oplegnathus punctatus within an RAS. The data were pre-processed using principal component ana-
lysis (PCA) or Pearson correlation analysis, resulting in three datasets: the original dataset (OD), the Pearson dataset (Pear-
sonD) and the PCA dataset (PCAD). These datasets were then integrated with random forest (RF), back propagation neural net-
work (BP), gated circulation unit (GRU), and long short-term memory (LSTM) to forecast TAN concentrations under two dis-
tinct feeding strategies. The performance of the models was evaluated using root mean square error (RMSE), mean square error
(MSE), mean absolute error (MAE), and R-square value (R’-score). The RF modle exhibited the poorest prediction perform-
ance. The GRU and LSTM models demonstrated acceptable and stable prediction accuracy, while the accuracy of the BP model
varied. Optimal prediction models differed under the two feeding strategies: under artificial feeding, Pearson correlation ana-
lysis combined with BP yielded higher accuracy, wheras under automatic feeding, Pearson correlation analysis combined with
GRU performed better. Pearson correlation analysis combined with LSTM or GRU, and PCA combined with LSTM, showed
superior performance throughout the experimental period. Compared to the automatic feeding strategy, under artificial feeding,
the RMSE, MSE and MAE of the models built with Pearson correlation analysis and LSTM decreased by 0.007 2, 0.001 9 and
0.003 6 respectively, while the R>-score increased by 0.107 5. Similarly, the RMSE, MSE and MAE of the models built with
Pearson correlation analysis and GRU decreased by 0.003 0, 0.000 8 and 0.003 0 respectively, and the R*-score increased by
0.082 6. Feeding strategy significantly influences the prediction accuracy of TAN models, and Pearson correlation analysis
combined with GRU or LSTM could be employed to predict TAN in RAS effectively. This study provides a reference for the

optimization of ammonia nitrogen prediction technology in RAS.

Key words: Oplegnathus punctatus; recirculating aquaculture system; feeding strategy; total ammonia nitrogen; water quality
prediction model
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