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Selective Intensity Interferences Interferences
window window per interval cumulative
(em -1) (relative units)

Table 3
Selective spectral windows generated by ERGA for the struc
tural element O-P=S. Data obtained from the training set.
Spectral region 4000-625 cm- 1

intervals is large but can be reduced to zero by
using the four intervals in a cumulative combina
tion. The interval 2934-2839 em - 1 is not directly
correlated to the O-P or P=S vibrations. It origi
nates from the C-H stretching bands of alkyl
groups attached to the organophosphorus oxygen
atornfs) in most of these pesticides. It follows that
using the region 1200-625 em - 1 produces worse

(ACP+= 0.48). The PLS results (Table 2) are
worse for both subsets. Only the organics are
predicted well (ACP+ = 0.93). The spectro
scopists classified all spectra correct (all ACP's
= 1.00).

4.2. Band pattern classification

Referring to the literature [24,25], at least two
IR absorption bands are related to the 0-P=S
group: the P-O stretching in the region 1088-922
em - 1 and the P=S stretching in the interval 730
535 ern-1. Both bands may be split in an.in-phase
and an out-of-phase component due to mechani
cal coupling of vibrations. The selective absorp
tion intervals (no false negatives) as generated
from the full spectra by the ERGA program are
presented in Table 3. As appears, three intervals
match well with the literature data. The number
of spectra with interfering bands in the different

1038-1001
2934-2839

835- 808
1018- 933

100-89
55-10
97-58

100-70

7
10
13
12

7
3
2
o

Table 4
Classification results for organophosporus pesticides obtained from ANN, PLS and EXSPEC models and expert interpretation.
Spectral region 4000-625 em-1. Datapoint resolution 4 cm- 1

Training set Validation set
---------------

Correct positive
Correct negative
False positive
False negative
Unknown
ACP+
ACP_
ACP

ANN

20
20
o
o
o
1.00
1.00
1.00

PLS

18
20
o
o
2
0.91
0.92
0.91

EXSPEC

20
20
o
o
o
1.00
1.00
1.00

EXPERT

19
20
o
o
1
0.97
0.99
0.98

ANN
33
17
7
o
1
0.98
0.73
0.88

PLS

34
15
3
o
6
0.99
0.70
0.87

EXSPEC

26
17
1

14
o
0.74
0.74
0.74

EXPERT

33
18
3
o
4
0.98
0.81
0.91

Table 5
Classification results for organophosporus pesticides obtained from ANN, PLS and EXSPEC models and expert interpretation
Spectral region 1200-625 ern-1. Datapoint resolution 4 crn"!

Training set Validation set

Correct positive
Correct negative
False positive
False negative
Unknown
ACP+
ACP
ACP

ANN
20
20
o
o
o
0.99
1.00
0.99

PLS

17
18
o
o
5
0.86
0.87
0.86

EXSPEC

20
17
3
o
o
0.88
0.85
0.87

EXPERT

19
20
o
o
1
0.97
0.99
0.98

ANN

33
12
7
o
6
0.97
0.66
0.85

PLS

31
15
2
1
9
0.92
0.65
0.81

EXSPEC

20
17
6

15
o
0.57
0.74
0.64

EXPERT

33
18
3
o
4
0.98
0.81
0.91
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