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Table 1. Procedure of moisture contents conditioning.

20 (T) mm OFRBER{IEZ 100 EUER L7z, AalBRiRIe Lk~ s Conditioning of Density and NIR
P2 K ERIRRE AL 5 2 7017, SRER AT K 2 IEEA ep moisture content measurements
. ) o At 1 Air-dry condition All samples (100)
(F 3 IRFfHD - LAACIRIRIC L728%, NRREACRE IR S5 2 Water impregnated condition All samples (100)
JEEE ST (Table 1), T, I EARIOSELIRGET, & T 3 Leave at room for 1 hour Ten samples *
k
DRBIEDEIE LA AT PLVEMELE S0 D B 3 Lomontrom i st Ton comiien =
FEIL, MHREEIZ X 0 HIE Uls, RN AT SV OHIE T 6  Leave at room for 7 hours Ten samples *
IRt B, DNT, TEAMEES, RS, ARERAKIC ST 7 Leave at room for 9 hours Ten samples *
8 Leave at room for 11 hours Ten samples *
B & AT MVERIE LTz (Step 2), D%, =iAKHE, 9  Leave at room for 23 hours Ten samples *
BAALER (65 °C BL 10105 °C) % L7235, Table 1 O 10 Leave at room for 25 hours Ten samples *
11 Leave at room for 27 hours Ten samples *
MR CHEAELITER AT 10 Yo T IOV TRE & ARY 12 Leave at room for 29 hours Ten samples *
MVERIE L2 (Step 3-21), 72388, GAKREELE AT | 13 Leave at room for 31 hours Ten samples *
14 65 °C for 15 minutes Ten samples *
WL E DRIGERRTT 572012, 10 o7 Ad 5 Ho 5 15 65 °C for 30 minutes Ten samples *
PRI AT~ 7, 12, 105°C, 2 ARCAMHE 16 65°C for 45 minutes Ten samples *
o . . N 17 65 °Cfor 1 hour Ten samples *
W LTI DL & A7 MVAERIE LT (Step 22). 18 105 °C for 30 minutes Ten samples *
WFRAN AT SOVEIEICIL, FEEIES O o~y R & 19 105 °C for 1 hour Ten samples *
©° *
B4 L7~ Bruker Optics #1500 MATRIX-F %/ L7-. ﬁ 1$£§ﬁxﬁ ﬁﬁﬁiz
ELAEIE, A7 RL L 229000 — 4000 cm™, 43REE 8 22 Ovendry (105 °C for 2 days)  All samples (100)
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* Five of them were randomly selected from all samples. The
other five samples were measured spectra at all conditions.
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Table 2. Wood density variation at each moisture content condition.

Density * Calibration set (n = 67) Prediction set (n = 33)

(g/em?) Mean Range SD MC°® Mean Range SD MC®
DENar 0.59 0.45-0.74 0.06 13.2-17.3 0.59 0.45-0.72 0.06 13.0-16.5
DENwi 0.92 0.70-1.15 0.14 59.5-147.3 0.93 0.74-1.15 0.14 59.1-160.8
DENov 0.54 0.41-0.68 0.06 0.54 0.41-0.68 0.06

* DENar: density at air dry condition; DENwi: density at water impregnated condition; DENov: density at oven dry condition.
® MC: moisture content of each condition.
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Figure 1. Original (a) and second derivative (b) spectra of air dry (black line), water impregnated (blue
line) and oven dry (dashed red line) conditions.
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Figure 2. Spectral changes in accordance with moisture condition variation (thick blue line: 113.4%; thin
blue line: 76.6%; solid black line: 38.6% (nearly fiber saturation point); thin dashed red line: 10.0%; thick
dashed red line: 0.0%).
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Table 3. Results of PLS modeling of density at each moisture content condition. *

Density Calibration set (n = 67) Prediction set (n = 33)

(g/lem®) Factor R? SECV R? SEP RPD
Direct®

DENar 7 0.87 0.021 0.79 0.026 2.22

DENwi 2 0.93 0.038 0.90 0.041 3.41

DENov 6 0.84 0.025 0.82 0.025 2.39
Indirect

DENar 9 0.75 0.030 0.86 0.020 2.98

DENov 9 0.77 0.030 0.87 0.020 3.00

# Factor: optimum number of PLS factors; R coefficient of determination; SECV: standard error of cross-validation; SEP: standard
error of prediction; RPD: ratio of performance to standard deviation.

® Direct prediction was made using spectra from corresponding moisture conditions. Indirect prediction was made using spectra from
various moisture conditions.
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