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Abstract The PLS partial least squares model for dam safety monitoring has excellent stability and interpretability. However
when excessive mnoise exists in the original data the interpretability of the model is lessened. In order to improve the
interpretability of the PLS model the orthogonal signal correction OSC  data preprocessing method is introduced then the OSC-
PLS model for dam safety monitoring which can preprocess original independent variables and remove signals unrelated to
dependent variables is proposed. A case study shows that the OSC-PLS model needs only a single principal component to be
established. Compared with the regression coefficients of the PLS model those of the proposed model have clear physical
meanings and the importance index of factors is more reasonable. Therefore the OSC-PLS model for dam safety monitoring with
a simpler structure and better interpretability has a certain popularized value.

Key words orthogonal signal correction partial least squares dam safety monitoring model

1949 > Wold 1983
partial least squares regression PLS 3
20
1
PLS
4-6 PLS
1
PLS
50539010 50539110 50539030-1-3
2006BAC14B03 50579010 CHC-KJ-2007-02
1980— E-mail 1b007403 @ hhu. edu. cn

4 - 2008 28 4 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn


gjq
文本框
DOI:10.3880/j.issn.1006-7647.2008.04.002


Wold 7 1998 PLS
orthogonal signal correction OSC m l
ly In m
¥i Phi
89 L iy t,
0OSC  PIS OSC-PLS i Pno_i
PLS i Iy iy
1 PIS o
PLS EESS}, DN
=1
% n
o press, = 20 v 6
i=1
ad
PLS %Qz 1 EPREssh
O°" = 77 Ess |
3 PIS
ks, Eypggss,
a FO ¥y
E X =
0 AR 0%=0.0975 0,
¢
b E, 1
ty t; = Eowl wi EO w, = 2 OSC'PLS
E(F
# HWIH =1 EO FO ty 0sC
| ESFy|
0sC
2 10 NIPALS nonlinear iterative partialleast
E, = 1pi + E, Fy = tyri + F, 1 squares
PLS OSC-PLS
Eg 1, Fit, 0SC-PLS
P11 = B ry = 2 2
[ ] ]
P r E, F, a X y
2 E,
E, F, E, F, F,
2 W, 2 b. w=E\Fy/|EF,|
ty m C. t= Eow
Ey = tipl + bpr +  + tupn + E, d. p=Eli/ it a~d
" " " 3
Fo=t,ri + t,rs +  + tyry + F, NIPALS
E, F, & vL=pow
31 b EOI EOp f. w W= WL/H wi H
3 y =F, xj = Ey 8 fL=Eows
h. p| =t Ey
Yy = a1x; + + apx;: + Fm 4 t’itL
a; a, i. E,
y  Ef=Ey-t pl P, =
= 5 Py p. W= W, w, Eg* E,
y=P0o+Bixi+  +Bx, +H 5 c~1i
b B ! j. Eg*
2008 28 4  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 5



PLS 1 PLS

X ow 0sC PLS
a 0 4 0.9929  0.0304  0.9607  0.0472
) 1 3 0.9952  0.0143  0.9600  0.0480
Ey,, 2 3 0.9952  0.0143  0.9600  0.0480
b k=1 3 3 0.9952  0.0143  0.9600  0.0480
4 3 0.9994  0.0047  0.9605  0.0475
wL k wL tnew:
5 3 0.9994  0.0047  0.9605  0.0475
EjuenW | 6 2 0.9994  0.0047  0.9605  0.0475
d. P i Ege. = 7 1 0.9994  0.0047  0.9605  0.0475
L Pl O")SC 8 1 0.9995  0.0045  0.9605  0.0475
Eonew = toewP | Epnew = Enew 9 1 0.9995  0.0045  0.9605  0.0475
E=k+1 c~d 10 1 0.9995  0.0045  0.9605  0.0475
.. O0SC.PLS 1 1 0.9995  0.0045  0.9605  0.0475
12 | 0.9995  0.0045  0.9604  0.0474
13 1 0.9995  0.0045  0.9604  0.0474
14 1 0.9995  0.0045  0.9604  0.0474
e S 0.08;
w ¥ 007t
L p Eo.o&
E, & 005
0SC JE 0.047
= 0.03f
< 02t
-% .
=001
H 0 s 066 o 0 o o0 o o0
2 4 6 8 10 12 14
3 12T B He /A
3.1 1
| o 3 6 0.9929 0.0304
50 0SC
PLS
6 J—
P=ay+aH+ > bHs +
i=1
0SC 8
S, A 40 + dylnd 7
20y | gy * D10+ daln PLS 0SC-PLS
P H Hs; PLS 4
AH I
At | ar=si 2 2
1=1234561 0 3 PLS 0SC-PLS
1d 6 0.01 ap ag bi C; dl d2 7
1 2~7 5d
3.2 OSC-PLS s
PLS 0.1t HI—IH
1 0SC o -0l
2 021
1 -03
8 PLS 0.4}
0SS 345678 9101112131415
B4/ A
1 PLS
PLS 4 2 M

6 - 2008 28 4 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



30d 8~13

I

-0.05r

0.10

0.0

W

Il 1 2%

—0.10}

OB S 3 s 67 § 910112131415
R T4 A4

3 0sC  PLS

PLS

PLS
PLS

0sC PLS

PLS

0SC-PLS

Vi 2 4 0OSC-
PLS 4

41.08%
27.33%

31.59%

i

IR T~

0.14 S
0.06

=TI

0.10
0.08 -

1234567 89101112131415
T /A

[=)

4 OSC-PLS

2008 28 4

PLS
b. OSC
PLS
c. OSC-PLS
1
OSC-PLS
1 M .
2003.
2 . D .
2006 46-76.
3 M .
1999.
4
J . 2001 34 2 14-16.
5 .
J . 2004 35 12 99-105.
6 . PLSR
J . 2006 6 48-51.

7 WOLD S ANTTI H LINDGREN F et al. Orthogonal signal
correction of near-infrared spectra J . Chemometrics and

Intelligent Laboratory Systems 1998 44 175-185.

8 .
OSC/PLS J.

2005 26 6 189-192.

9 . OSC-PLS
J. 2005 26 6

189-192.

10 .
J. 2004 33 4 500-503.
2007-10-31

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn A





