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A Model of BP-network for Bio—enzymatic Degumming of Kenaf Fiber
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Abstract: The enzymatic degumming of kenaf bast fiber is a nonlinear process with various coupling characteristics. In this paper,
the process parameters and results obtained in degumming experiments are used in a BP neural network with 5-12-3 structure
trained by traincgf function. The forecast model of degumming process has been established successfully.
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Table 1 Data of bio—enzymatic degumming experiment

R X X2 X3 X4 Xs ¥y
Bp ' /¢ pH /h JmL 1%

1 34 6.5 1:25 45 1 214

. m, n, BP 2 34 7 1:30 50 2 19.8

m R, n : 3 34 75 135 55 3 18.1

_BP 1 ] BP 4 34 8 1:40 60 4 16.9

5 36 6.5 1:30 55 4 19.2

UL L0 > 6 36 7 1:25 60 3 16.4

BP Bl 7 36 7.5 1:40 45 2 19.3

8 36 8 1:35 50 1 15.6

9 38 6.5 [ESS! 60 2 16.2

10 38 7 1:40 55 1 15.6

11 38 7.5 1:25 50 4 17.7

12 38 8 1:30 45 3 16.1

13 40 6.5 1:40 50 3 18.1

14 40 7 1:35 45 4 17.6

15 40 7.5 1:30 60 1 16.1

16 40 8 1:25 55 2 17.1
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Fig. 2 Block diagram of procedures
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Table 2 Information after predigestion
No. b7 X, X3 X4 Xs Yy
1 1 1 1 1 1 3
2 1 2 2 2 2 3
3 1 3 3 3 3 2
4 1 4 4 4 4 2
5 2 1 2 3 4 3
6 2 2 1 4 3 1
7 2 3 4 1 2 3
8 2 4 3 2 1 1
9 3 1 3 4 2 1
10 3 2 4 3 1 1
11 3 3 1 2 4 2
12 3 4 2 1 3 1
13 4 1 4 2 3 2
14 4 2 3 1 4 2
15 4 3 2 4 1 1
16 4 4 1 3 2 2
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Fig. 3 Training results by four different functions
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Table 3 Series errors of trainscg
function in training network

Table 4 Series errors of traincgf
function in training network

4 0.065 5 / 4 0.599 6 /
5 0.454 6 / 5 0.579 2 /
6 0.019 0 9 982 6 0.040 5 /
7 0.020 0 1 675 7 0.016 4 721
8 0.018 4 531 8 0.016 8 652
9 0.020 1 1 364 9 0.020 6 /
10 0.016 7 275 10 0.021 6 752
11 0.019 3 318 11 0.019 4 /
12 0.017 6 293 12 0.015 7 158
13 0.019 7 333 13 0.020 3 134
: (
3), 5 o :
ER BP
4 )
,trainscg traincgf 8
BP , 5 )
o , traincgf , 5-12-3
( 3 4), traincgf , s
12, 4 s S
5-12-3
158 , o
0.0157, (References)
— P [1] ZHENG Laijiu, LIU Jianyu, YU
W it Chongwen. Jute & kenaf fiber
mﬂl\ _:;” chemical modification and research
! \\ on spinning technology [A]. Interna-
E v tional Textile, Clothing & Design
BN Conference—Magic World of Textiles,
o 2002, 9: 158-161.
[2] , , . Matlab
—L LA i [M]. , 2000:
4 traincgf 5-12-3 108, 109, 207.

WEN Xin, ZHOU Lu, et al. Neural
network application and design with
MARTLAB[M]. Beijing: Science Press,
2000: 108, 109, 207.

Fig. 4 Training result by traincgf function
on 5-12-3 configuration

4 [3] . BP

[J]. , 1997, 26(1):

, 65-71.
HUANG Wengian. BP neural network
based recognition of map symbol [J].

eview

Acta Geodaetica et Cartographic
Sinica, 1997, 26 (1): 65-71.
[4] .
[J]. , 2004, 25
(1): 46-48.
ZHENG Liajiu, LIU Jianyu. Processing
and mechanism of enzyme degum-
ming of jute/kenaf [J]. Journal of Tex-
tile Research, 2004, 25(1): 46-48.

[JI.
, 2001, 23 (8): 180-182.
HE Lianfang, LIU Yin, ZHENG Liajiu,
et al. Screen of microbial strain for
bluish dogbane degumming [J].
Journal of Dalian Institute of Light In-
dustry, 2001, 23 (3): 180-182.

[J1.
( ), 2004, 30 (3): 66-69.
ZHENG Liajiu, LIU Jianyu. Influenc-
ing factors and mechanism of micro-
bial degumming of jute/kenaf [J].
Journal of Donghua University (Natu-
ral Science), 2004, 30 (3): 66—69.

[J]. , 2006,
24 (3): 64-66.
DU Bing, ZHENG Laijiu. New im-
provement of bio—enzymatic degum-
ming on kenaf bast fiber [J]. Science
& Technology Review, 2006, 24 (3):
64-66.
[8] , .
MATLAB [M].
, 2005.
ZHOU Kaili, KANG Yaohong. Neural
network model and its design by
[M]. Beijing: Ts-
inghua University Press, 2005.

Matlab simulation

MATLAB7 [M].

, 2005.
E-FECIT  Technology
Center. Neural network theory and
MATLAB7 application [M].
Electronics Industry Press, 2005.

(FEHE £ E)

Research

Beijing:



