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Table 1 Parameters for tested Chinese fir s
/ cm [% /m
2
G0 30 5 48 5 181. 2 17. 2
G 08 23 0 555 214. 2 18 1 21
G 10 26 7 40 8 191. 2 19 9
G 33 8 50 3 202. 4 209 285 ’ 20,
G 12 21 1 47 8 214. 6 16 3 35 ’
G 13 23 2 39 1 225. 3 18 1 ’
G 17 23 2 46 4 206. 7 18 3 5
G 18 25 4 41 3 217. 3 18 2 s s
G 19 18 0 40 3 220.3 155 (PLS) , 2
G 20 23 4 31 6 133. 6 17. 2
ggi ii T ;2 Z 12 3 i; : Table 2 Summary of PLS regression mode
D04 24 8 55 4 188. 7 17 3 of part band for MOR
D10 27.9 50 5 165. 5 18 6
D11 21 3 40 2 202. 5 16 8
D12 22 0 44 3 198. 5 15 2 I 350~ 2500 Q90 5 94 7
D13 26 8 58 5 133. 5 18 5 1T 360~ 1000 Q 88 6 69 9
D14 255 59 1 145. 5 18 7 /nm [I1 000~ 1400 Q 89 6 30 5
D21 23 4 375 191. 9 16 1 IV'1 400~ 1800 0 76 9 01 6
D22 23 0 38 5 156. 0 16 5 V 1 800~ 2300 Q73 9 40 4
24 9 48 3 183. 3 177
: G (800 m); D (300 m) 2 , (350~ 2500
nm) s s ;
(2%1) C (50%1) %, , 1 000~ 1400 nm
13 s >
2 C s
65% 12% , R 1000~ 1400 nm
ASTM D143 94 INST RON
i 22
10 mm(R) x 10 mm(T) X 10 mm(L) , 14 21 s
; s 1 000~ 1400 nm s s 250
12% 0 89,
14 6 30 M Pa
(1) 35 , 3
INSTRON s s 35 , A
N R 4 75.0%; B
(285 ) 3 s 65 MPa c 26 91 3% C 5
42 65MPa 95 MPa B 215 80 0%, 88. 6%
95 MPa A, 28 s
(2)
, 3
VB s s 1 000~
15 1 400 nm , (
The Unscrambler(9. 2) , INSTRON ) ,

88 6%,
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Table 3 Comparison of wood MOR grade between true values and NIR prediction values

/MPa /MPa /MPa /M Pa

1 89 63 B 86 07 B 19 87 43 B 89 91 B
2 8L 96 B 75 2 B 20 68 89 B 59 05 (o8
3 59 43 (o 61 & C 21 103 50 A 96 59 A
4 72 57 B 73 21 B 22 92 53 B 92 86 B
5 67 83 B 68 39 B 23 9L 41 B 83 97 B
6 70 78 B 65 56 B 24 87 56 B 90 60 B
7 90 53 B 93 30 B 25 8l 66 B 79 75 B
8 85 96 B 89 @2 B 26 77 52 B 80 74 B
9 99 67 A 84 @2 B* 27 75 718 B 75 84 B
10 93 87 B 8L 70 B 28 69 47 B 68 61 B
11 100 26 A 105 30 A 29 69 70 B 78 16 B
12 88 62 B 83 63 B 30 6L 10 C 67 72 B
13 79 79 B 77 &8 B 31 64 72 B 72 84 B
14 84 45 B 72 B 32 73 36 B 71 56 B
15 72 35 B 73 56 B 33 52 05 C 54 43 C
16 45 11 C 5275 C 34 69 65 B 64 55 B
17 94 10 B 97 17 A 35 61 80 C 58 45 C
18 100 16 A 99 (3 A
®
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Study on the Wood Grading by Near Infrared Spectroscopy

WANG Xiac xu!, HUANG Ar min” , YANG Zhong?>, YANG Yao! ?
1. Beijng Forestry University, Beijing 100083, China
2. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China

Abstract The present paper discussed wood grading according to modulus of rupture ( MOR) by near infrared (NIR)
spectroscopy. T he calibration model was built betw een MOR of wood and NIR data in the range of 1 000~ 1400 nm with partial
least square regression ( PLS). The correlation coefficient (r) was O 89 and the standard error of calibration (SEC) was 6 30
MPa. The MOR of 35 unknown samples was predicted using the model. Wood samples were graded according to their predicted
values and true values. The rate of right prediction for A, B and C was 75. 0%, 91. 3% and 80 0% respectively, and the whole
rate of right prediction was 88 6% . Theresult has proved that near infrared spectroscopy is a fast method for the determ ination

of wood grade in the small clear samples.
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