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Table 1 Details of the sample wood

Number Chinese Latin
1 E3EEaR: Quercus rubra
2 E[JE 9 3 % Intsia bijuga
3 el NETE A Terminalia catappa
4 A% Terocarpus angolensis
5 EREN Dicorynia guianensis
6 7K Al Tectona grandis L. F.
7 HEA Grevillea robusta
8 W N Cinnamomum cam phora
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128, WAMBE R ARG HCH 45 15 . B 12 5K 4R 3 Y B A R

1 8 FEEAARH M %k EE K
(a): RELL; (b EJEH B (o dEM R (D 5
(e): BIEMIA; (D). KM (@ #EA; (h): FHA
Fig. 1
(a): Red oak; (b): Merbau; (c¢): Talisai; (d): African padauk;
(e): Basralocus; (f): Teak; (g): Silky oak; (h): Medang

Two-dimensional grayscale images of eight sample woods
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Fig. 2

Image preprocessing

(a) : Feature band selection; (b): Image fusion
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Fig. 3 Pixel value compression results

(a): The original image; (b): Compressed image
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Fig. 5 Average spectral curves of 8 wood samples
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Fig. 6 Flow chart of the experimental process
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Table 2 Classification accuracy using different features

Method Texture/%  Spectrum/%  Texture+ Spectrum/ %
1 87.5 87.5 100
2 88. 54 92.71 100
3 85.42 81. 25 98. 96
1 86. 4583 89. 58 98. 96
5 81. 25 84. 38 100
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Table 3 The highest classification accuracy rate

of this article and other methods

Method Accuracy/ %
AT 100
GLCM 76.04
SPPE 64.58
SCHER[19] SPPD+I-BGLAM 91. 67
Fuzzy+ SPPD+I-BGLAM 87.5
. GA 68. 75
k18] GA+KDA 48. 96
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Wood Species Classification With Microscopic Hyper-Spectral Imaging
Based on I-BGLAM Texture and Spectral Fusion
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Abstract To improve the accuracy of wood species classification, a method is proposed based on F-BGLAM (Improved-Basic
Gray Level Aura Matrix) texture features and spectral features fusion in this paper. Experimental data are hyper-spectral images
in the visible and near-infrared spectral band (i. e., 372.53~1 038.57 nm) obtained by SOC710VP hyper-spectral imaging
system. Firstly, the feature band selection method based on OIF (Optimum Index Factor) was used to reduce the dimension of
hyper-spectral images and select the band containing a large amount of information. Secondly, NSCT ( Nonsubsampled
Contourlet Transform) and inverse transformation of NSCT were used to obtain the fusion image for the selected band images,
and F-BGLLAM was used to extract its texture features for the obtained fusion image. At the same time, the average spectrum of
the whole band of hyper-spectral image was obtained, and the spectral characteristics were obtained by S-G (Savitzky-Golay)
smoothing. Finally. the obtained texture features and spectral features were fused and sent to ELM (Extreme Learning
Machine) for classification. In addition, the method proposed in this paper is compared with the traditional method of wood
identification based on GLCM (Gray Level Co-occurrence Matrix) and the mainstreams method proposed in the field of wood
species identification in recent years. There are two main innovations in this paper. One is to use the strong texture extractor
I-BGLAM to extract its texture features from hyper-spectral images; the other is to propose a new feature fusion model for the
classification of hyper-spectral images. The experimental results of 8 tree species show that the accuracy of using -BGLAM to
extract texture features for classification was up to 88. 54 % , while the accuracy of using GLCM to extract texture features was
up to 76.04%. The results show that the use of F-BGLAM in this paper is better than that of GLCM in texture feature extrac-
tion, which lays a good foundation for the fusion model established later. The accuracy of classification by using the average
spectral features alone can reach 92.71%. The classification accuracy of the proposed feature fusion method can reach up to
100%. This shows that it is better to use the fusion model proposed in this paper for classification than to use the classification
model of a single feature. In addition, the classification accuracy obtained by using the method proposed in this paper is higher
than the other two mainstream recognition methods in this field. Therefore, the method proposed in this paper based on
I-BGLAM texture feature and spectral feature fusion can improve the accuracy of wood species classification, which has certain

utilization value in the classification of wood species.

Keywords Hyper-spectral imaging; I-BGLAM; Texture feature; Spectral feature; Feature fusion; Classification of wood

species
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