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A Classification Model for Customs Clearance Inspection Results of

Imported Aquatic Products Using Machine Learning Techniques
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Abstract

Seafood is a major source of protein in many countries and its consumption is increasing. In Korea, consumption of
seafood is increasing, but self-sufficiency rate is decreasing, and the importance of safety management is increasing
as the amount of imported seafood increases.

There are hundreds of species of aquatic products imported into Korea from over 110 countries, and there is a limit to
relying only on the experience of inspectors for safety management of imported aquatic products. Based on the data, a model
that can predict the customs inspection results of imported aquatic products is developed, and a machine learning classification
model that determines the non-conformity of aquatic products when an import declaration is submitted is created.

As a result of customs inspection of imported marine products, the nonconformity rate is less than 1%, which is very
low imbalanced data. Therefore, a sampling method that can complement these characteristics was comparatively studied,
and a preprocessing method that can interpret the classification result was applied. Among various machine learning-based
classification models, Random Forest and XGBoost showed good performance. The model that predicts both compliance
and non-conformance well as a result of the clearance inspection is the basic random forest model to which ADASYN
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and one-hot encoding are applied, and has an accuracy of 99.88%, precision of 99.87%, recall of 99.89%, and AUC of
99.88%. XGBoost is the most stable model with all indicators exceeding 90% regardless of oversampling and encoding type.

B Keyword : imported aquatic products, Clearance test, classification model, machine learning
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