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Construction of Classification System of Wood Species by Cognitive Spectroscopy

Tsuchikawa, Satoru

11,810,000

38 CNN
90.5%
CNN

In this research, "Deep learning, which is machine learning usin? a
multi-layered neural network, was applied to visible/near-infrared seamless hyperspectral data of
wood, and a protocol that can automatically discriminate wood species is constructed and cognitive.
The goal is to establish a new cognitive science analysis method that can be called a spectroscopic
copy-

Whgx tree species were discriminated using CNN based on visible images and near-infrared
hyperspectral images of 38 hardwood species, the correct answer rate when using near-infrared images
reached 90.5%. This made it possible to show the possibility of a new cognitive chemical analysis
method of "analyzing molecular vibration information on the sample surface and its spatial

distribution by CNN".

CNN
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38

Pretreatment and components®  Contribution” (%)

Accuracy (%)

visible (RGB) —

Raw (PC1) 86.9
Raw (PC1-PC2) 98.7
SNV(PC1) 76.4
NV(PC1-PC2) 86.5
NV(PC1-PC3) 91.1
SNV(PC1-PC4) 94.4
NV(PC1-PC5) 96.1
NV(PC1-PC6) 97.4

“Image type and number of principal components.

56.0 (+2.6)
32.3(+2.2)
59.2 (+1.3)
48.8 (+2.0)
71.3 (+1.4)
84.8 (+1.3)
84.0 (+2.1)
86.9 (+1.1)
90.5 (+1.2)

b Gumulative con-

tribution ratio of each principal component. ©Average accuracy and

standard deviation of 5 tests.
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Unit test data surplus test data
Divided patch 0.34 0.35
dataset
(setl) image 0.50 0.54
Non-divided  pgch 0.63 0.40
dataset
(set2) image 0.92 0.68
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100%
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