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Abstract A method to identify wood based on random forests prediction model of terahertz time-domain
spectroscopy is proposed. We analyzed the differences of the absorption spectrum of four kinds of the woods (two
kinds of real red wood and two kinds of false red wood) in the frequency range of 0.2~1.2 THz. Then the principal
component analysis was applied to decrease the dimension of the spectral absorbance data, and the five principal
components with top cumulative variance contribution rates were extracted (the total contribution rate is up to
99.65% ). The processed spectral data were substituted into the random forest prediction model to identify real red
wood and false red wood, and then the recognition rate of the training set and test set were obtained. The
experimental results show that the terahertz time-domain spectroscopy combined with random forest prediction model
can obtain a higher recognition rate, the recognition rate can reach 91.25% , when comparing with that using the
traditional support vector machine prediction model and single decision tree model. The research results show that it
is feasible to apply the terahertz time-domain spectroscopy combined with random forest prediction model into the
identification of red wood.
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Fig. 1 Schematic of terahertz time-domain spectroscopy system
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Fig. 2 Spectra of four kinds of wood. (a) Time-domain waveforms; (b) frequency-domain spectra
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Table 1 Contribution rate of principal component and accumulation

Component Variance /% Cumulative rate /%
PC1 76.8252 76.8252
PC2 12.4294 89.2646
PC3 9.2547 98.5193
PC4 0.6388 99.1581
PC5 0.4945 99.6526
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Table 2 Data classification and sample label of the wood

Wood name (type) Number of train data Number of test data Sample label
Prerocarpus santalinus (red wood) 40 20 1
Dalbergia cochinchinenses (red wood) 40 20 1
Dracaena goldieana (false red wood) 40 20 2
Acronychia pedunculata (false red wood) 40 20 2
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Table 3 Recognition rate and running time of four kinds of models

Recognition rate of Recognition rate of Comprehensive

Identification model rain data /% rext data /% recognition rate /% Identifying time /s
Random forest 100 91.25 97.08 0.36
Decision tree 99.375 76.25 91.67 0.39
GA SVM 100 88.75 96.25 10.55
PSO SVM 100 86.25 95.42 7.36
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