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Abstract: Stable operation data from anaerobic co-digestion reactor of pig manure and straw was
used as raw data to simulate the anaerobic methane production process. Data mining was used for the
pretreatment of data and the artificial neural network was used for the development of the biogas
prediction model. Five inputs and one output of the model were determined using the cluster analysis and
correlation analysis in SPSS. The number of neurons in the model was nine, selected using the method of
cut-and-try. Two commonly used algorithms, standard BP algorithm and momentum-learning rate adaptive
algorithm , were used to train the model after ensuring model topology. Results showed better performance
in the momentum-learning rate adaptive algorithm. The model was tested and showed good performance,
which indicated applicability of the methane production prediction model.

Key words: anaerobic co-digestion; artificial neural network; data mining; pig manure;

straw; biogas production prediction model
; gas p p

E&UH: BERELFARITRITE (2016YFC0401102 -3) ; ERBAMFESFHIE (51578182)
BIEEE: BFERE E — mail ; czqhit@ 163. com

e 77 .



F35% H1M

b OE 4 K HE K

www. cnwwl1985. com

PRARTH Ak 2 5 A WL 4 S 3 IR A i
2 RRALGE R DA TH AL AR AR AR PR A — L 5T, e
15l GEERT, AL S AR R) 8, T2 R R A 3
TH A A HR 5 I AN S D) T A5 25 ok 5 o 1 ol B
Fl e AR IR A AR Sk, M) RO 42 4 i T
FERLYE 2 N TR TR TR AL
THILEAG 5 e R 2k S5 0, R e X i2aed 7
TR IR BT T ARSI A T X a5 DR AETH AL A
KRR IPCC AR COD ff B 7 45 | HAT 28
BEME AR AT DA B A AR R 25 R OR AR
T R REAR L 4 A A S IR A Ak i AR A
SPRAE PR IB AT . N T A2 M 2638 i 2 2] @ AT Ak
ERPERLIS (T RAE 52 24 Loy B A2 4k, v UH
FREHL BT

2 AR 11T IR 2R AT DR A AL S 1 #
(RIS A TRE A , 1 FH B 42 98 B AR X FL A7 1
AT 31 N T 28 ) 244 T ST 5% S AT R 4 2
FEF= S IINBERY | & 76 R B FE RS FF IR S L 10
I FRPR AR | T T RS Ak 5 5 o e v A A
T 1 Ab B )
1 MHE5 7%
1.1 Kgedsr#t

AR BT FH 036 SRS AT Yk B FIA R EE T 4
T FEAE KPR 2% G B A7, RS AT EE M I 45
(K242 mm, 58295 0.25 mm) . SEFEFNIREFFAY B
A S5 4 ) 23. 5% F1 82. 4% 45 K Ve A& &
Ay 17. 4% F 64. 8% Bt &5 T4y W Hy 46. 26%
45.17% , B B4y Bk 4.25% F10. 63% . 15 R HL
F A E RN T EGSB R 4 B2 vy i , Bl 5 LA T AR A

W - AR AW ERL, B8 B i 2 - FEFTIR
=L7/B

RS FR R 5 SR R IR 35 €, B
fRFUR 5 L,SRT 2420 d, &bk s 28 SRFFH
i teoh 2 0 1 EERR A AR TS R 7% o
1.2 A E

Kl 45 AR 4295 pH . ORP {f | 4% & M % 15 2
(VFAs) ¥f#1E COD(SCOD) \NH, — N & | &~
AhE e e TS VS il C/N ff, Horb, pH {5
ORP AR pH 31 F 4 Ak 38 JE LA 52 , SCOD | %
S BB AR S E A R T TR A — AT ik ook
SERED | HL AN T E 3 AT 2 A M A A, VEAs Al
CH, KU AR @I, TS F1 VS R E B IEE .,
WA IR ER N A AR 81T T 90 d, HERR A 1R 5L
Y fe , JLak AT 83 4l e 4 B, K X BE R 1y BP
2 I 285 1) S L 500
2 ZRE5I®
2.1 BUIRMMEEMEL

ARG 2 T 224 % HAE bR, (H X e bR 5 7
SEA—EHBEMK, Hk, 72t 5e
Sy BT, DT B a2 A4S T 75 B F Ao R SPSS 22,0
ERAE A MR B0 50 22 18] (4 AR D&, I3 F 30T i R 2
SEGAH I RS HT VEAs B8 2% .SCOD i —
RETF=S M CH, &5 B r= a2, 45 5%
W1, FTLUE 2 A B e i A D R
3% ;VFAs SCOD [CH, & & i — K=< 55 W b
P IR R R 2 B H e 7 A 1 A DG
RBAE 3 R BE T 4 AR B AR
WS e HA —E M E

®1 REABENEBUIERNEXIRY
Tab.1 Correlation coefficient of physicochemical indexes in anaerobic fermentation
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Tab.2  Clustering results
. A
1 2 3 4 5 6

FH e re 194.01 176.77 181.96 133.53 216.98 225.59
VFAs 19.26 30.18 21.47 1211.69 17.99 13.09
SCOD 716.35 1414.99 1 031.37 699.99 290.49 238.81
A 646.72 784.18 841.69 571.98 556.59 890. 87
—Kres 8 191.12 182.36 188.09 122.00 211.59 225.58
F e & i 54.22 53.33 53.01 50.02 57.02 57.49
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Tab.3  Model training results

A= N N7E 2 %

tansig 10g51g

3 0.041 9 0.0510
4 0.033 1 0.0510
5 0.036 1 0.042 9
6 0.029 9 0.047 1
7 0.029 1 0.035 1
8 0.0219 0.037 1
9 0.020 4 0.037 1
10 0.028 0 0.029 7
11 0.0219 0.043 0
12 0.025 5 0.0327
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Fig.2  Variation of mean square error of model
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