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Text clustering is a method for separating specific information from textual data
and can even classify text according to topic and sentiment, which has drawn
much interest in recent years. Deep clustering methods are especially important
among clustering techniques because of their high accuracy. These methods
include two main components: dimensionality reduction and clustering. Many
earlier‘efforts have employed autoencoder for dimension reduction; however,
they are unable to lower dimensions based on manifold structures, and samples
that are like one another are not necessarily placed next to one another in the
low dimensional. In the paper, we develop a Deep Text Clustering method
based on a local Manifold in the Autoencoder layer (DCTMA) that employs
multiple similarity matrices to obtain manifold information, such that this final
similarity matrix is obtained from the average of these matrices. The obtained
matrix is added to the bottleneck representation layer in the autoencoder. The
DCTMA's main goal is to generate similar representations for samples
belonging to the same cluster; after dimensionality reduction is achieved with
high accuracy, clusters are detected using an end-to-end deep clustering.
Experimental results demonstrate that the suggested method performs
surprisingly well in comparison to current state-of-the-art methods in text
datasets.
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X: input data.
k: number of clusters.
&: stopping threshold.
T: target interval,
MaxIter: Maximum iterations.
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Cluster representatives R, Labels S;
¥ = Compute TF-IDF matrix of input data X
for iter € 0,1, ..., Maxiter
ifiter % T ==0
Compute the embeddings for all samples
Compute target distribution (P) by Eq. (16)
Save last label assignments: s,;4 = S
Compute new label assignments by Eq. (17)
if (sum (Sg1q # s) /n < €)
Stop training
10: Choose a batch of samples s € y
11: Compute manifold matrix on s by Eq. (12)
12: Update network parameters on s
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4 8 12 16 20 oSk | 4 8 12 16 20 eSle
K-means 0.1784 0.2801 0.2829 0.2776 0.3371 0.2712 | -.0006 -.0016 0.0023 0.0057 0.0031 0.0025
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AE-NMF 0.1759 0.2885 0.3467 0.3554 0.3748 0.3082 | 0 0.0008 0.002  0.0033 0.0047 0.0021
SeaNMF 0.2063 0.3489 0.3929 0.3856 0.4179 0.3503 | 0.0002 0.0012 0.0027 0.004 0.005 0.0026
DGLCF 0.2071 0.3029 0.355 0.3635 0.3937 0.3244 | 0.0011 0.0014 0.0022 0.0038 0.0052 0.0027
DANMF-CRFR 0.2051 0.3031 0.4119 0.429 0.4403 0.358 | 0.0023 0.0029 0.0035 0.0041 0.0042 0.0034
EDA-TEC 0.1906 0.2695 0.4285 0.4438 0.4586 0.3582 | 0.0058 0.0029 0.0025 0.0030 0.0040 0.0036
DCTMA 0.3064 0.4061 0.4322 0.4457 0.4427 0.4066 | 0.0045 0.0043 0.0042 0.0048 0.0051 0.0043
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ACC 0.18725 0.32113 0.41733 0.45453 0.50398
NMI  0.30689 0.40698 0.43344 0.44721 0.44457
DCTMA | AMI  0.30640 0.40614 0.43225 0.44571 0.4427
SC 0.0045  0.00435 0.00425 0.00484 0.0051
ARl 0.12823 0.23543 0.25005 0.27565 0.27396
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AMI sC
5319 Slas 500 1000 2000  wSike | 500 1000 2000 ol
K-means 03521 03554 03524 03533 | 00235 00177  0.0138  0.0183
NMFr 03452 03623 03680 0.3585 | 0.0207  0.0153  0.0106  0.0155
NMFgz 03744 03571 03684 03666 | 00205 00134  0.0106 0.0148
Hierarchical clustering | 0.2531 02538 0.2747  0.2605 | 0.0156  0.0093  0.0089  0.0112
Brich 02601 02754 02660 0.2671 | 00155  0.0098  0.0087  0.0113
MiniBatch K-means 00337 02654 03377 01237 | -0.0120 -0.0266  0.0120  -.0088
DEC 03541 03524 03644 03569 | 00120 00104  0.0105 0.0109
RANMF 03314 03222 03658 0.3398 | 00149 00141 00111 00133
AE-NMF 02656  0.2948 02811 0.2805 | 00193 00163  0.0116 0.0157
SeaNMF 031312 03491 03589 _ 0.3403 | 00214 00172  0.0139  0.0175
DGLCF 03216 03213 03347 03258 | 00215 00164  0.0145 0.0174
DANMF-CRFR 03149 0319 03269 03202 | 00203 00164  0.0137  0.0168
EDA-TEC 04462 0397 03465 0.3965 | 0.0137  0.0122  0.0108  0.0122
DCTMA 03692 03652 03736  0.3693 | 00259 00179  0.0129  0.0188
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500 1000 2000
ACC 0.63515 0.6213 0.55680
NMI  0.36975 0.3657 0.37416
DCTMA | AMI  0.36924 0.3652 0.37365
SC 0.0259  0.0179 0.01295
ARI  0.30581 0.2916  0.30889
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2 Deep Text Clustering based on a local Manifold in the Autoencoder
3 Embedding space

* Representation learning

3 Consensus similarity matrix

6 Loss function

7 Stacked autoencoder

8 Time-frequency-based similarity measure

° Term-frequency

10 Triangle’s area similarity-sector’s area similarity measure

1 pairwise document similarity measure

12 Reconstruction error

13 Kullback-leibler distribution

14 Deep embedding clustering

15 Regularized asymmetric non-negative matrix factorization

16 Balanced Iterative Reducing and Clustering using Hierarchies
17 Term frequency-Inverse document frequency

'8 Normalized mutual information

1 Adjusted mutual information

20 Silhouette coefficient
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