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Identification of common wood species in northeast China

using Vis/NIR spectroscopy
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Abstract: To determine the feasibility of using visible/near infrared spectroscopy to ide ntify wood samples
drilled using an increment borer, and to provide a method of wood identification in the wild, 14 wood species
typically found in Northeast China were sampled and drilled with an increment borer through 1.3 m breast-
height of the trees from south to north, the samples are about 300 mm in length and 5 mm in diameter. Analy-
sis included use of derivative, logarithmic, and smooth processing to process the wood spectrum and used a
distance method to build the identification model. Results showed that without smoothing, the accuracy rate of
the first derivative (96.79% ) was much better than the second derivative (78.57% ) and the third derivative
(75.00% ). With derivative and smoothing, the accuracy rate of the second derivative + smoothing (98.21% )
and the third derivative + smoothing (98.21% ) were better than the first derivative + smoothing (97.50% ).
Accuracy rate of the prediction model was not improved with just smoothing, and the derivative pretreatment
improved accuracy. Also, with optimum parameters, there were no major differences between S-G derivative
smoothing  (98.42% ) and the Norris derivative filter (98.57% ). Thus, this study provided a new method and
idea for rapid identification of wood species. [Ch, 5 fig. 3 tab. 18 ref. ]
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Table 1 Sample information

£ RE Tt el T4 T B, 9 5 R T4 T LB,
1 [#E Betula playphylla  FERFHUALE B EORSAE 6 8  ZI#n Pinus koraiensis LANIR R AR o A AT
2 MM Tilia mandshurica  [AMHCGLM #2 0 9 MW Sophora japonica  FEMHFLAS B (O EL KA @
X K B W Fraxinus mand-
3 %M Tilia amurensis FEECILA WA E 10 hurica W ER LA R
4 BHE Betula costata ML AEEEREE 11 %8 Populus VR ERALAE R 0 5 KR £
42 Picea asperata A A R0 12 B Ulmus pumila B HECFLAT
6 i 19[5 W Juglans mand- VT SRLEE T 8 = £ 'lll ¥r Quercus mon- T —
shurica golica
7 &K Abies fabri LU iy B AT || 14 KL Larix gmelinii BB w0

12 RiERE

fifi FH 3% &l ASD 2% w) 2E 7= 1) LabSpec JERE(CRAEGE, B K YE F D 350~2 500 nm, H: it 350~780 nm
A WGP B, 780~2 500 nm i LLAMEBL, WA G TR IR Sk T 2 mm Kb E L R IR Sk
X SR DU S 20 ARG AT RS I, SRS B A 15 min #6471 A AARGE, DMRIEGIE R e k. R
PR A B R 5 mm L T, SEREEARN 5 mm, B AR T, BIRGSE (& 1), AW R4
1 ROGTE S5 e — a2 MR AR 2 ORI, MRS 3 YOk, SRETEM— MW FITA FEAGIE G,
OMNIC 9.2 4T H X H54% , X HOGTEBIEARBIEE , 0 BR 5 55 G35 5 45 A i 1) 28 4 016 335 BT 24 0 3
ForHT o I 5 12 5R 4 1 3 Ay A Al 42 Ak 0 b 5% D10 TG 1) Y685 o YT ST 25 11 1 SR AR D16 1 O e A i
By e, i OMNIC 9.2, Matlab £ Excel 5% % Y63 (14 40 0 . 79 Ak 2 R0 45 98 40 38 T4
1.3 N wmatE

P ARMZEEZMRRY), JB TR T, SR G I 5 2 18 SRS ke dh AR T aE 5t



164 TN 3 N = o= R 2019 422 H 20 H

B D) T

(o]

%O
Rt

A1 ARKEHRELERET X
Figure 1 Near infrared (NIR) collecting method for the increment core samples
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Table 2 Predicted results after different derivative processing
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Figure 2 Average spectrum of elm after derivative processing
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Figure 3 Different predicted results for 4 spectral pretreatment methods (A)S-G soomthing (B)1st+S-G soomthing (C)2nd+S-G soomthing
(D)3rd+S-G soomthing
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Figure 4 546 predicted results of different 1st+Norris derivative filtering parameter
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Figure 5 546 predicted results of different 2nd+Norris derivative filtering parameter
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Table 3 Predicted results of 11 processing methods
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