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ABSTRACT METHODOLOGY

This paper uses word-embedding and deep Table 1: Data Preprocessing and Argumentation

neural networks to build a multi-label classi-
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nally determining the threshold by statistical The above is just a simple example due to the length of the poster. Long word length will result

distribution for label screening. Through pa- | |4 t60 much padding characters which reduce the computational efficiency. On the contrary, it will

rameter tuning, model fusion and data augmen- miss important meanings. After experimental testing, we chose a word length of 64.

J

This paper uses different networks for testing and tuning, and fuses different networks of optimal

tation, the accuracy of multi-tag prediction net-
work reaches 92.05%. Multi-label classification
based on deep neural network has advantages in
simple preprocessing, high accuracy and com-

. . parameters. We tuned the model by setting parameters such as the number of convolution kernels
putational efficiency.
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and hidden layers, and obtained the following main results.

Table 2: Results of CNN-LSTM

At present, many search websites for techni- Model ROC-AUC Coverage
cal document classify each scientific and tech- CNN 01.38% 3.54
nical article according to the Chinese Library LSTM 91.47% 3.52
Book Classification with a large amount of la- CNN-LSTM 02.05% 3.15

bor costs. This is not only leads to a waste of
labor costs, but also the classification accuracy
is firmly related to the proficiency and knowl-
edge level of the checkers. Realizing automatic

multi-labels based on the content of technical

articles can effectively solve this problem.

METHODOLOGY

We crawled included 168 sub-categories

about 500 articles each to ensure that the num-
ber of articles in each category was evenly dis-
tributed, totally 84,000 articles from China Na-
tional Knowledge Infrastructure (CNKI). More-
over, the total number of CNKI labels is 241
according to statistics.

The abstract part of a technical article is
the essence of the full text. This paper uses the
abstract as the input feed into the neural net-
work and uses document corresponding multi-
label combination as the real value so that mak-
ing labels the network predicted are as close as
possible to the real labels through training.

Because the number of sub-category in each
major category is different, in order to avoid the
impact that some categories have more articles
and higher label frequency on result accuracy,
this paper uses two data enhancement methods

for the categories with less proportions. It is

shown as the following.
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After using the compounded model to predict all articles in the dataset, We need to set a
threshold to determine how likely the label needs to be retained. we select the probability thresholds
respectively 0.05, 0.1, 0.2, and 0.3 for screening, and count the number of articles included in each
label combination. Finally, the threshold is selected as 0.1, it is closest to the original distribution

of the label combinations.

g X 10* : ;

[ Original distribution
—— Threshold=0.05
—o6— Threshold=0.1
e Threshold=0.2 b
— ©— - Threshold=0.3

8t

Number of Articles

Label Combination

The accuracy rate finally reaches 92.05% by CNN-RNN model. At last, the selection of the
threshold is determined by examining the statistical distribution method. However, this paper only
uses the secondary label of CNKI. If we add a primary label and consider the parent relationship

of secondary label, we may have further improvement in accuracy. In addition, the threshold can

be refined and the optimal solution can be found in the 0.1-0.2 interval to achieve better filtering.
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