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Rapid identification of wild and farmed Lateolabrax japonicus by
electronic-nose technology and random forest algorithm
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ABSTRACT: Objective To establish a rapid identification method for wild and farmed Lateolabrax japonicus by
electronic-nose technology and random forest algorithm. Methods Using Lateolabrax japonicus of different sizes
with confirmed original materials, feature signals of 53 seabass samples (25 farmed samples, 28 wild samples) were
obtained by 14 metal-oxides semiconductor sensors of the electronic-nose. An initial feature matrix formed with row
x column as 53 x 15(labels column included, 1 for wild, -1 for farmed). A random forest model (RF) was constructed,
and 2 parameters (estimator number of the RF model and max features of individual decision tree) were optimized
according to out-of-bag error rate (OOB). Results The best estimator number was 50, the max feature was 14, and
the identification accuracy of the model was 98.2%. According to the model, taking contribution rates as index, the
electronic nose senor was selected and ranked, the contribution of S14 and S4 for the identification was 42.9% and

36.0%, respectively. Conclusion This method can rapidly identify the wild and farmed Lateolabrax japonicus.
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Fig. 1 A schematic illustration of random forest model construction
*1 BFEBIRERR
Table 1 Matrix of e-nose data
b S1 S2 S3 S4 L S11 S12 S13 S14
-1 1.196996 1.072978 1.038741 1.08287 ... 1.001634 0.943614 0.889187 1.02458
-1 1.215094 1.057456 1.036246 1.073913 ... 0.989256 0.929726 0.872234 1.006984
1 1.272876 1.272046 1.066487 1.194307 ... 1.218614 1.080785 1.024777 0.995156
1 1.158023 1.124419 1.032929 1.110488  ...... 1.055188 0.983574 0.939528 0.991672
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Fig.3 Optimization curves of random forest models
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Fig. 4 Features importance for the classification
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