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Table 1 Statistical description of physical and mechanical properties of N. af finins
Physical and mechanical properties Sample set Maximum Minimum Mean SD/ %
Density/( m ) Calibration set 0. 96 0. 54 0. 72 11. 18
cnsity/tg s em Prediction set 0. 95 0. 58 0. 68 9. 85
Calibration set 0. 30 0. 06 0. 14 4. 25
Modulus of 2/ GPa i
odulus of rupture/ G Prediction set 023 0. 06 013 3 57
Calibration set 0. 41 0 11 0. 26 5. 89
Tensile s h parallel ain/GPa
enstle strength parallel to grain/ a Prediction set 0. 39 0. 12 0. 25 6. 13
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Table 2 Calibration results of N. af finins physical and mechanical properties using PLS and BiPLS

Ph}_/slcal and . .\Tumber of Modeling methods Pretreatment ; RMSECV
mechanical properties intervals methods

1 PLS (Full spectrum) 1st derivative 0. 81 0. 064 3

Density 20 BiPLS(selected into nine intervals) SNV 0. 84 0. 062 7

30 BiPLS(selected into sixteen intervals) SNV 0. 85 0. 0599

40 BiPLS(selected into ten intervals) 1st derivative 0. 84 0. 0605

1 PLS (Full spectrum) SNV 0. 85 0. 0227

Modulus of rupture 20 BiPLS(selected into nine intervals) 2rd derivative 0. 88 0. 020 2
30 BiPLS(selected into eight intervals) S-G smoothing 0. 87 0. 0211

40 BiPLS(selected into five intervals) S-G smoothing 0. 87 0. 021 1

1 PLS (Full spectrum) SNV 0. 79 0. 036 4

Tensile strength parallel to grain 20 ]ISiPLS( selected into six ix?lervals) 1st der?valive 0. 84 0. 032 1
30 BiPLS(selected into eight intervals) 1st derivative 0. 85 0. 0313

40 BiPLS(selected into sixteen intervals) S-G smoothing 0. 84 0. 0317
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Fig 2 Optimal spectrum regions selected by BiPLS after pretreatment

(a); Density (after SNV); (b): Modulus of rupture(after 2st derivative) ;

(¢): Tensile strength parallel to grain (after 1st derivative)
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Fig 3 Correlation between NIR predicted values and actual values of density (a), modulus of rupture (b)

and tensile strength parallel to grain (¢) of BiPLS prediction models
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Estimation of the Physical and Mechanical Properties of Neosinocalamus
A f finins Using Near Infrared Spectroscopy

LIU Jun-liang, SUN Bat-ling, YANG Zhong
Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China

Abstract Near infrared spectroscopy was applied to rapidly predict density, modulus of rupture and tensile strength parallel to
grain of neosinocalamus a f finins. Backward interval partial least squares (BiPLS) was used to find the most informative spec-
trum ranges, and build models based on raw spectra and pretreated spectra, including first derivative spectra, second derivative
spectra, Savitzky-Golay smoothing spectra and standard normalized variate spectra. And partial least squares (PLS) models were
also developed in the whole wavelength range 350~2 500 nm. The results show that compared with PLS models, BiPLS could
effectively find the optimal spectrum regions and improve the predictive ability of models. The optimal models of density, modu-
lus of rupture and tensile strength parallel to grain were obtained through BiPLS method that separated the whole spectra pre-
treated by standard normalized variate, second derivative and first derivative respectively into 20, 30 and 20 intervals. And the
prediction models of density, modulus of rupture and tensile strength parallel to grain had correlation coefficient () 0. 85, 0. 88
and 0. 88, as well as root mean standard error of prediction (RMSEP) 0. 052 4, 0. 018 5 and 0. 029 2, respectively. The relation
between NIR predicted values and actual values was good in all cases. Therefore, the experimental results demonstrated that

NIR spectroscopy was promising for predicting the physical and mechanical properties of neosinocalamus a f finins.

Keywords Near infrared spectroscopy; Backward interval partial least squares; Neosinocalamus af finins; Physical and me-

chanical properties
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