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Text classification model based on static routing and grouped capsule network

ZHU Hai-Jing ,» YU Liang » SHENG Zhong-Song , CHEN Gui-Qiang » WANG Zheng
(College of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract: The use of capsule network in the fields of image and language have progressed tremendously
over the past few years, with the extensive research of the capsule network. However, the capsule net-
work has the disadvantages of too many parameters and long training time. The group feedback routing
mechanism is a supervised routing strategy called group-routing. The strategy divides the capsules into
several groups evenly, and the capsules locally share the conversion weights, thereby reducing routing
parameters and computational complexity, and achieving better results in image classification. In this
paper, a new text classification model CapsNet-GSR(CapsNet-Grouped capsule based on Static Routing)
is proposed based on the capsule grouping method, and the capsule compression and static routing mech-
anism are also introduced. The model uses capsule grouping to extract local information of the text while
reducing parameters. In addition, it uses capsule compression and static routing mechanisms to further
improve the quality of the capsule and reduce the number of parameters. The experiment on the 20 news
text classification dataset proves that the number of parameters and training time of the proposed model
decrease obviously. The experiment results on AG’s news, TREC, and 20 news datasets show that the
accuracy of the proposed model is also improved.
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Fig. 2 Schematic diagram of 4-dimensional capsule
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Tab. 1 Introduction to text datasets
Dataset T, T, Cl, Lag  Classification Task
AG’snews® 108 000 7 600 4 45  News categorization
MR(2005)@ 8635 1067 2 22 Review classification
TREC® 5500 500 6 9  Question categorization
MPQA® 8587 1067 2 3 Opinion classification
20 news® 10182 7532 20 315 News categorization
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Tab. 2 Capsule grouping results on 20 news text dataset

Numbers Parameters/M Accuracy/ %
D=1 0. 69 79. 01
D=2 0.76 82. 58
D=4 0.91 84. 66
D=8 1. 20 85. 93
D=16 1.79 86. 85
D=32 2.97 87.21
D=64 5. 33 85. 07
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Tab. 3 Comparison of the number of parameters and train-

ing time
Model Parameters/M M8 Accuracy/ %
time/s

Capsule-AL*] 27.2 141 79. 88
Capsule-BH 81. 6 345 79.72
CapsNet-dynamic-routingt®  13. 7 79 86. 26
CapsNet-static-routing[6] 9.4 77 86. 34
SCHRL21] 3.3 45 83. 94
CapsNet-GSR 2.97 42 86. 89
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Tab. 4 Comparison results of model accuracy

Model AG’s /% MR(2005) /% TREC/% MPQA/ % 20 news/ %
CNN-rand-16] 92. 2 76.1 91.2 83. 4 —
CNN-staticl16] 91. 4 81.0 92.8 89. 6 —

CNN-non-static[16] 92.3 81.5 93.6 89.5 86. 6
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CapsNet-dynamic-routing! — 81. 00 94. 60 90. 01 86. 68
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CapsNet-GSR 92. 63 82.19 94. 97 90. 06 87.21
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