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Abstract : Through researching the chemometrics methods, a new method for recognition of six kinds of plastics such as

ABS, PET, PVC, PP, PS and PE with Fisher discriminant classification using near infrared spectra was proposed, which provided

an effective application for the secondary development of near infrared recognition software. The experimental results show that

five discriminants functional expressions can be got after the spectrum processing with Savitzky-Golay smoothing in 3 polynomial

and 13 windows+the wavelet analysis in layer 2 and sym17 function+principal component analysis+choose characteristic wavelength

+Fisher discriminant analysis. The recognition model which is built with these functional expressions, can be effectively used to

identify the six plastics. The accuracies for its validation and cross validation are 100% and 84.9% respectively in calibration set,

which shows the stability of the model. The identification accuracies for the unknown samples are 100% in test set which proves the

feasibility of the model.
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Y,=21.373x,-29.34x,+34.405x,+29.805x,+
74.028x5+49.673x,+53.038x,-25.39 1x4+14.569x,+
33.099x,,+39.922x,,+4.715x,,-56.517x,4—
56.609x,,+35.870x,5+25.296x,—24.449x,,—12.865x,—
6.401x,,-10.331x,—5.256x,,—23.505x,,+0.428x,,—
43.085x,,—3.417x,5-25.588X,,—3.726X,,—.843 x5+

1.876%,0+89.165x5,+4.90 1x;~31.928x,,+36.553x3,—
24.214x,,-2.002x,5+3.461x,-3.703x3,-19.600x 35—
37.246x,,-1.527 (1)
Y,=-20.167x,—1.332x,-10.129x,+10.26x,+
7.468x+9.311x,+51.927x,+42.815x,—
34.487x,+6.611x,5-2.945x,,-8.584x,,-40.763x,
54.379x,,24.688x,:+17.864x,+16.169x,,+13.338x,.+
1.263x,0-2.852x,9—11.715x,,+1.094x,,—
0.921x,,+18.619x,,~12.528x,+41.594x,,—
16.016x,,+10.403x,5-26.182x,0—12.468x5,—
5.55103,+25.223x5,+2.343x,,+15.800x5,—1.50 7x55+
11.527%,-0.994x3,+10.528x,+41.193x5,-1.097  (2)
Yi=1.603x,-23.587x,+19.570x,+54.883x,+
33.176x5+25.417x,+121.534x,-98.698x,
43.842x,+8.586x,,+6.908x,,-0.096x,,739.372x, 1+
0.114x,,+24.417x,5-2.292x,-61.990x,,—1.547x,5+
3.674x,0+11.837x,0+13.860x,,-6.819x,,~
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7.416x3342.757x35+7.049x34-0.212x,,-0.580x 35+
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1 SAFRIR G SEE
PRI FHEE FE /% Zit /%  IEMEME
PR 1 61.686 50.0 50 0.992
PREL 2 25.440 20.6 70.7 0.981
PR 3 14.682 11.9 82.6 0.968
PREL 4 13.551 11.0 93.6 0.965
PREL S 7.926 6.4 100 0.942
x2 BRE S MHHNKXEBHTHEOLER
SRS AL PRER 2 PR 3 PR 4 PREL S
ABS 15.902 6.566 -3.059  —0.592  —0.740
PET 9.881 ~11.894 2.977 3320  —0.857
PVC -4385 3300 -6.807  —0.163 3.865
PP 4353 -1.137  -1.365 3.717 ~4.026
PS 0.371 1.365 4.466 3.810 2.876
PE ~6.394 3.161 1.661 ~4865  —0.514

2014 4F 55 42 % 55 5 #
K3 GEHABSIEIEFZ XIHIE B #| 4R
) o PR e N
U ABS PET PVC PP PS PE wit
a 9 0 0 0 0 0 9
b 0 7 0 0 0 0 7
L c 0 0 10 0 0 0 10
HE d 0 0 0 15 0 15
e 0 0 0 0 15 0 15
f 0 0 0 0 17 17
a 1000 00 00 00 00 00 1000
- b 00 1000 00 00 00 00 1000
Mﬁ% c 00 00 1000 00 00 00 100.0
% o, d 00 00 00 1000 00 00 100.0
e 00 00 00 00 1000 0.0 100.0
f 000 00 00 00 00 100.0 100.0
a 889 I11.1 00 00 00 00 100.0
o b 00 571 286 00 143 00 100.0
Eﬁg c 00 00 8.0 100 00 100 100.0
%y, d 00 67 67 8.7 00 00 100.0
e 00 00 00 67 933 00 100.0
f 000 00 00 59 59 882 100.0
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&5 HAEAEARAY Fisher JI 31 BRI AU 2 HIS &

Fisher 1 205 8 43 [ B 50 E 75 Fl1 28 SLBGHIE
AT R BEREA Y [ 25 R 035 3, B B I UE YR
FZEA 0, W AT 57 114 140 590 43 B A AR 1 ) )
JERESE Y, BURAE SRR A IR R A 5, A
15.1%,1H 84.9% 28 LIER BSR4 AT A Fisher
FHNEXT 6 I EREA IR S FIE AT

2.5 TR LA IEIE

R4 05 4 X R 8 i Ak B I A U AL AR A 4%
FNeRE T TR A AR BRI, AR5 545 EO AR
bR HOXS, BE B e s R xR AR I R . 3k 4 B 4%
RFFEATE S A F ] REC IR E O Ads, 53
2 BT DA X SO REAR R 5] . DARIAEAS YA
— BB B R BSR4 —dERUs E ULE 6, 7E
B, 7 AR 7 Y Fisher H 58I

x4 FWERAKRHR Fisher #BI45# ©

i;j'; WA WM 3 W4 B f}?’j‘é jgfﬂ
1 12.686 -16.219 -2.067 -3.672 -5.052 PET PET
2 11.202 -14.583 -1.247 -8.874 -2.361 PET PET
3 6.054 4.963 -3.800 -3.629 0.848 ABS ABS
4 30.475 12.007 0.091 -2.320 3.691 ABS ABS
5 22275 17.286 -17.069 -23.640 -8.805 ABS ABS
6 —0.836 1.895 4.540 5.898 1.892 PS PS
7 —-1.258 -0.221 1.819 6.529 4.512 PS PS
8 10.483 6.147 24.345 7.412 7.783 PS PS
9 -1.258 -0.221 1.819 6.529 4.512 PS PS
10 3.100 1.994 10.070  9.489 3.992 PS PS
11 4.779 1.561 12.439 10.169 4.197 PS PS
12 6.094 1.208 16.405 12.783 11.351 PS PS
13 -3.154 -2.639 -3.478 0.946 1.853 PVC PVC
14 -12942 -0.376 -5.792 9.752 9934 PP PP
15 —6.157 2984 —-6.581 7.591 —6.436 PP PP
16 —5.687 4444 2324 4070 -3.921 PE PE
17 -5.643 3.924 0.162 -1.437 -1.768 PE PE
18 —7.246 6.148 -2.632 -5.534 5.096 PE PE
19 —7.543 3.909 1.991 —-4.247 2.714 PE PE
20 -3.840 7957 —-1.140 -2.355 7.231 PE PE
21 —10.644 6.678 2.696 -2.065 0.301 PE PE

TE: 1) X BINARAE AR 2P 2R 100%.
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