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Using Modified BP Neural Network for
Non - Linear Modeling in Chemistry

LUO Ming - Liang LI Meng - Long”
( Department of Chemistry, Sichuan University, Chengdu., 610064)

Abstract BP neural network’s excellence in non — linear modeling is shown with two examples. The first is
the non — linear calibration for the relationship between the infrared reflectance rates and contents of protein.
The second is QSAR, predicting the physical property of some compounds by using the structural parameters.
By employing a new mode of BP neural network, with two hidden layers and direct connections from input to
output layer, better results than those of multivariate linear regression and normal BP neural network are

achieved.
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B A TaARE RN SRR RE
BIZEH BB R & S Sigmoid R (SR HAMIELR
PEERED) i B SRR Y= .

BMLEEFRAR S T — % BP NS f— &
P28 232" (hybrid) (10 E 2) . F AR —AH$L BP
R, B R AT HER
y = Sig[ XIBSig 2} (4,X)]

H X, HRARSE i M RBAE, A, NEA
BRIATRERI1RBES j MY EANPGER, B,
HE 1 RERIE 2 BBAGER. Sig FR Sigmoid K
HARNHE, BHEAREELIEHASEHTH
K Sigmoid AE# /G B4 HME , BRI A IE T Ak

EHMET-ANERMEME, THTREEAR
RN (C; RRRNAGER) , B R BE PR X
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FEFA MR E, ERRH LTS
T 0 468 i o«
y = 2,CX + Sigl 2]B;Sig 35 (A4X)]
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2.1 @SMkEEsRSEARSBZEMNIELY
RIE
®1 RARNEARESR

No. X, X, X3 % %™
1 246 374 386 9.23 9.04
2 240 359 353 10.95 10.82
3 236 352 340 11.67 11.35
4 242 370 377 8.67 9.16
5 243 367 378 9.95 9.43
6 324 448 467 11.87 12.13
7 271 407 451 8.09 7.39
8 274 406 407 8.38 10.30
9 260 385 374 9.64 11.18
10 242 366 353 9.70 10.71
11 255 376 383 10.75 10.45
12 276 396 404 11.47 11.34
13 258 393 377 8.05 10.25
14 288 415 443 10.57 9.%4
15 236 386 383 8.01 6.9
16 243 366 3n 10.41 9.87
17 273 404 433 9.51 8.85
18 238 370 353 7.75 9.88
19 264 384 398 11.39 10.54
20 233 365 365 8.25 8.75
21 293 421 450 10.23 9.97
22 360 484 524 12.55 12.21
23 269 389 391 11.35 11.39
24 285 410 445 10.75 9.67
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RUBRMNHEARSE, UNBIRIREER
FREREMIERME LR FTARERLE 1, b x,,
Xo, Xy A HIER 3 MR AR R $H 5, R hREA
WELEHFRAESSE, % EAIRNENEA R
A &R (BEAMBIEYE R 100). 3CER[6]
BERFEMASSEZEFEERBNIEREE
F,IHRLU 1~ 15 SREACHIIGREE , DIBIAREAS Sy Tl
£,05RH T PLS,PCR, % 31 BP M %%, PCA - NN
LK PLS BKS RES — NN [ 7 SR Ab AR [ = FF
NN ¥R FHHRISH . R 2, = MAT S, — 1R
5 5 (Sigmoid A8 4 ) , — /My 17 5 (Sigmoid AE 4 ) ].
BTSN SEP H .

PLS: SEP = 1.34; PCR: SEP = 1.34; % # NN:
SEP = 0.51;PCA ~ NN: SEP = 0.39; RES - NN: SEP
=0.34.

AR AR BP MBS N AR 3 M A,
XL 3 ST ER, B —REE 2 4 Sigmoid T8,
“RZEE— Sigmoid T AL HHE 1 MR FH
PR 5 SCHER P Ry A R A, X AT
Tiab .

ZER N 2R SEP = 0. 09895, T il £ fr 18

SEP =0.09182; /] LLE i , A 3CHY BP M4 F i 45 R
AT PLS, PCR %7 ¥, T B AR T % AL BP )
BT

22 FMASFEEMEN X NS FHRIMNEY
An"FARIBEEANBER N REE &

SGER[8]FIA 20 M L B AR KEHWS
Amy , Amy ,* X TP X, SRBFFT T M4 B 6 N R &
B e BMEXME, BIER 2 BB/ T 12 Lt
EY =AW

loge =28.8123 + 1.1369°X, - 2.0313 “X,,

+ 6.8844 Am,"” —-7.9967 Am,"”
R=0.9325, F=24.9908, S=0.1112, n=20.
STYIZREEH) SEP =0.100728.

AICHT A BP MBS K R - AR 4 A7 R N
N4 NMEIMEEGE—RBERAT 2N ALEZR
BERRATIME GHE 1N E MABEET
TiALIE , BRI 455 SEP = 0.089653.

HZHEK SEP W[ LAE 4, K A BP M4 %Il 2k
R,

R2 I RIBERANENBNNBEREREE

No. Am, Amy *Xpe X, € e e
1 108.58974 162.29741 15.84230 5.90110 4.60206 4.67141 4.69816
2 108.51160 162.49953 15.83040 5.93512 4.59106 4.50461 4.52629
3 10489896 159.15538 16.44350 6.08149 4.65321 4.78160 4.77653
4 104.84162 159.14806 16.43160 6.17111 4.62325 4.55415 4.56400
5 104.93790 159.89880 16.27620 6.36491 3.81291 3.76976 3.78835
6 110.51097 163.79880 15.67170 5.82335 4.77815 4.80641 4.82384
7 110.45758 164.14297 16.95020 6.60354 4.59106 4.59547 4.56761
8 108.44515 162.19144 15.56990 5.72918 4.56820 4.69556 4.72318
9 110.31574 164.61942 16.10860 6.20703 4.36173 4.38759 4.22118
10 105.25385 160. 16751 15.69750 5.95462 3.76343 3.92953 3.98500
1 105.21507 159.37346 15.80640 5.79215 4.63347 4.68348 4.67701
12 105.15026 159.37068 15.79450 5.85254 4.59106 4.50361 4.51994
13 108.61433 163.41353 15.51380 5.75306 4.30103 4.26040 4.28382
14 106.71552 160.71091 15.39240 5.61500 4.75588 4.65409 4.64520
15 106.64507 160.80193 15.38050 5.64558 4.56820 4.51538 4.51737
16 105.06721 159.27171 15.18860 5.51159 4.47712 4.57499 4.52713
17 105.00593 159.26692 15.17670 5.54364 4.34242 4.46450 4.42943
18 105.21507 159.37346 15.63990 5.71656 4.70757 4.65731 4.64126
19 105.15026 159.37068 15.62800 5.76931 4.66276 4.49526 4.4997
20 103.30121 157.84682 15.00610 5.36106 4.59106 4.59724 4.48231
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*®3 AAUGR
No. Am, Ams 2 X, e” e*”
21 104.86271 159.56618 16.43163 6.17628 4.40791 4.43
2 104.52242 158.91022 17.06877 6.46045 4.71373 4.66
23 104.54143 159.29367 17.06877 6.46562 4.59599 4.56
% 106.37199 160.95795 16.01772 5.99396 4.34803 4.40
25 104.71265 159.43860 15.78202 5.88128 4.24357 4.28
U E AR R RS, RIE BP M4 MLR 3T H S RIEX 1
A
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