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Abstract; Moisture and Calorific value, which are two of the most important properties of straw for energy conversion process,
were predicted by near infrared spectroscopy (NIRS) technique and LOCAL algorithm. Firstly, the samples were evenly divided
into 3 subsets according to the chemical values, named high, mid and low concentration respectively, to build global partial least
square regression( PLS) calibrations. Standard errors of cross validation (SECV) of the three calibrations based on subsets were
lower than that of calibration based on the whole samples, which suggested that the variation of moisture and calorific value af-
fected the accuracy of NIRS calibrations. Then, LOCAL algorithm was introduced to near infrared spectroscopy analysis for rapid
measurement of the moisture content and calorific value of straw samples. By the use of LOCAL algorithm, the prediction accura-
cy is improved compared to the PLS and MPLS models for both moisture and calorific value of straw. It is therefore concluded
that LOCAL algorithm has a broad application prospect in quantitative analysis of straw.
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Fig.1 NIR spectra of 222 straw samples
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Table 1 Statistical results of laboratory measurement
No. Min Max Mean S.D.
Moisture (% ) 222 5.13 20.44 9.01 2.28
Calorific value (1/g) 222 12768 16732 14598 828
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Table 2 SECYV of optimized NIRS equations for low, mid
and high ranges respectively

Low Mid High All
Moisture (% ) 0.411 0.391 0.629 0.630
Calorific value (J/g) 206 112 172 201

%3 LOCAL ZE#5:F1 PLS MPLS EiRHITARIBR LB
Table 3 Comparison of LOCAL -calibration and PLS,
MPLS calibration
Methods  RZ SEP Slope Bias
LOCAL 0.933 0.692 1.104 -0.027
Moisture (% ) PLS 0.916 0.758 1.088 0.013
MPLS 0.917 0.752 1.084 0. 066
LOCAL 0.939 199 1.041 20
Calorific value(J/g) PLS 0.905 250 1.047 37
MPLS 0.909 240 1.008 8
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