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Graph Symmetrization & Spectral Clustering

 We want to cluster the nodes based on their features and edge weights.

— MinCut Pooling (Bianchi+, 2020), spectral clustering algorithm based on GCNs.

« But the spectral clustering assumes input graph to have a symmetric ad,j.
l.e., to be undirected.

* So we consider symmetrization of the codebook network by 2 ways:

Simple Symmetrization: A* = A + AT

and
Bibliometric Symmetrization (Satuluri+, 2011): A* = ATA + A AT
37
http://www.naist.jp/
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Graph Symmetrization: From Directed to Undirected

1.

Simple Symmetrization: A* = A + AT
» The directionality of the original graph completely ignored.
(But in our case, TAGCN might be encoding the directionality into the node feat.)

>
2. Bibliometric Symmetrization (Satuluri+, 2011): A* = ATA + A AT

» + new edges between a pair of nodes that share the same sources or destinations

38
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GCN Clustering : Implementation

a—K %5

— H» MinCut Pooling

a—KJwyso

40

http://www.naist.jp/




Je 17832 Vector Quantized Variational Auto-Encoder
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m 5 4THFZE: Vector Quantized Variational Auto-Encoder

« Tjandrab[FVQVAEZEEEUFERDOETIILELTIEHA (2019, 2020).
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5E4THHZE: Vector Quantized Contrastive Predictive Coding
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Why Graph Neural Network (GNN)?

GNN
It can learn context over

sequences for each code.
 The complex correlation explicitly

Other NNs (e.g., RNN, CNN, SAN)
« They learn context at a sequence

for each code.
* Only simple correlation captured.
captured.
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Problems with VQ encoding

» The discovered representations (the codes) are in fixed-size, too fine-

grained, and uninterpretable.
* They do not represent phonetic/phonological structure of natural language

(e.g., phones, phonemes, syllables, or morae). Only acoustic features.

 The same ground-truth phonetic units encoded more or less differently.

Fig. from Niekerk+, 2020

52
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The Problem and Our Interest in a Nutshell
‘humor’ ‘human’
g VQ encoding g
Both are similar, but still messy

What we want
_@—@— Phonetic / Phonemic level?
Syllabic level?
http://www.naist jp/
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Encoder

Vector Quantization

» Discretization of
Speech signals
« Code sequences

 The same process as

Code to Node

DU

* A batch of code sequences to a graph

+ Code to node
« Code transition to edge

« Transition frequency to edge weight
Each code’s feature initialized.

the previous model

Coarsened code
sequence

edge features.

Graph
Convolution

Nl

» Reinterpretation of the code sequences

)

By graph convolution,
strongly connected
codes share similar
node features.

v Clustering

» Clustering based on node features and

-

Spectral
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GCN clustering: 7 5 7%%(1)

¢ FINVTFTEDENETNDIDDES(DFYI—FREIDER) KN KRELELS.

/—~

e ZTCCHNDESATEFIEZTITO.
« FER, RATYItDEEIZHONT-RDLDEATRIEIETHIZ A,LLT,
BT DM ERE T A, A T4 TROHS
INEDEETIIORIRTYIT DI
HEBBEFEHIDEILE

Ay = Ay + @A — Apoq) al

THADBREEZRDDZNAIN—INFGA—E— (0= a = 1)
RERTENANRTYTZEITIERS.

> D4R TDREBRARINILEFILDENDIRES
> IhHIZ&KY, RIMLEFIEOZEVEADREDEZEEZZ (T O5<HY, FBFEEEAIREIC
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GCN clustering: 75205 X%21)>9 (1)

/—~

« /—FEHEBLINDEHEINTYSTISRRIVTEITS.
— MinCut Pooling (Bianchi+, 2020): GCNEZR—XELT=ARTGLSIL-OZRAY G

« ERMICIEIRYRKADEHDHARINEGEEIGEHMTI 572K EIT 5.
B DHE TIEERMICEYE>THWAI—FRIEN ISR FI—Z K.

I
' =

Fig. from https://qiita.com/m1t0/items/1e9c1ca9d610a9694e20
http://www.naist.jp/




