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Construction of a Practical Application-oriented Automatic Classifi-
cation Engine for Scientific Literature

ZHANG Zhixiong,ZHAO Yang & LIU Huan

ABSTRACT
Literature classification is a traditional research problem in library and information science. One of the most
important rtequirements for a practical automatic classification system based on Chinese Library
Classification is to automatically classify literature into its third or fourth level. This means that it is
necessary to be able to accurately and automatically classify specific literature into thousands of categories of
Chinese Library Classification. In order to build a practical application-oriented automatic classification
engine of scientific literature, we use the idea of hierarchical classification to design the engine’s logical and
technical framework, and realize an automatic classification engine system for scientific documents based on
a multi-layer classifier cluster.

This paper focuses on four key issues in the construction of automatic classification engine for
scientific literature: 1) How to obtain and construct large-scale high-quality classification training data

to improve the effect of automatic classification; 2) How to design and implement a multi-layer
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classifier cluster to effectively solve the accuracy problem of thousands of categories’ automatic
classification; 3) How to face practical requirements and optimize the processing flow to improve the
classification speed; 4) How to design and open the interface to support the open call of the engine. In
view of the above four key issues, we propose corresponding solutions: 1) Building large-scale high-
quality classification training data based on the Chinese Science Citation Database (CSCD) to improve
the classification effect. In addition, we design category screening rules to balance the unevenness of
categories among all levels; 2) We construct 26 automatic classifiers based on the BERT pre-training
language model, and assemble them into a two-layer automatic classification cluster framework to
achieve accurate automatic classification of scientific literature; 3) Compressing the classification
model based on the microservice, and optimizing the batch literature classification processing flow to
improve classification speed; 4)Developing an HTTP-based Application Programming Interface (API)
so that the classification engine can be openly called.

The study finally built an automatic classification engine for scientific literature that includes 2118
categories and a total of about 1. 8 million high-quality scientific literature corpus, and it can automatically
classify literature into the third or fourth level of the Chinese Library Classification. Moreover, we
select journal papers and dissertations to evaluate the classification effect, and the complete discrepancy
rate between the classification results and the original classification number is only about 1%. In addition
to the classification effect, the classification speed and other indicators of the classification engine have all
reached the practical requirements, which proves that the practical-level automatic classification system
based on the Chinese Library Classification method has been initially realized. 4 figs. 7 tabs. 16 refs.
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