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Near Infrared Spectral Modeling Analysis Based on Variable
Selection of Compost Humic Acid Content
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Abstract; Composting treatment is a key method of processing organic solid waste, especially for
agricultural organic solid waste. Aiming to study the feasibility of several selected variables from near
infrared spectroscopy to quantify humic acid in compost, determine composting fermentation and develop
corresponding control equipment to provide theoretical basis by near-infrared diffuse reflection spectrum.
Totally 100 composting samples were collected, including 58 samples for calibration and 42 samples for
validation. On the one hand, the humic acid of these samples were analyzed by using the International
Humic Substances Society standard of humic acid method, on the other hand, those were scanned to

obtain near infrared spectra with the wavelength range of 4 000 ~9 000 ¢cm ~'.

Both of spectroscopic
pre-treatment method and sensitive variables were optimized, and then the model was built by partial least
squares regression method. The results indicated that humic acid in compost can be determined by
near-infrared ( NIR) spectral technique, because they were combined with organic groups with NIR
absorption. A method for the determination of humic acid in compost samples was established based on

the combination of discrete wavelet transform (DWT) and NIR technique. In the proposed method, the
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raw NIR data and their wavelet coefficients were used for modeling and prediction of the contents of humic

acid in compost by partial least square method (PLS). The model based on wavelet coefficients was

better than that based on the full NIR spectral range. With the improved method, accurate prediction can

be achieved.

Key words: composting; quality control; maturity evaluation; humic acid; near infrared spectroscopy;

wavelet transform
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Fig. 1 NIR spectra of 100 compost samples
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Tab.1 Modeling and prediction in different scales

RS A B ¢ GEEY Y "
R X Bt
o HUR D7 IR oy N
R R R
R2E/ % B BRE/% #
0 0.152 0.920 10 1184
1 0.177 0.917 11 0.422 0.531 1 746
2 0.163 0.919 8 0.443  0.529 2 384
3 0.152 0.920 11 0.383 0.677 3 184
4 0.128 0.928 11  0.270 0.842 4 99
5 0.179 0.912 12 0.178 0.909 5 85
6 0.200 0.898 13 0.168 0.921 6 39
70222 0.877 9 0.183  0.900 7 17

2.2 DWT 3§ NIR 2% B RIRK

it 5 DWT X NIR 6% £5 B i 42 B g
T3 2 45T 20 B HEARRE S NIR C° R4 5 1 45
Ko MWE 2 WTLIE W, B d C B 1 E A 5 i 3%
5 NIR i B AR B A — € Z 0, (HiX 28 R4 &
TR I 1 AR R AR T RS
o WEER UL T DWT X NIR 4 F {5 8 1) #&
Hhets .

2 20 5 HE AR KE S 0T 4T A R

Fig.2 NIR spectra reconstructed from C* coefficient

for No.20 compost samples
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Fig.3  Cross-validation of predicted and actual

humic acid (HA) contents with DWT method
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Fig.4 Cross-validation of predicted and actual humic

acid (HA) contents with raw spectra
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