[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a)
Title(English) A Gaussian Process-based Incremental Neural Network
aood(@no) WANG Xiaoyu
Author(English) Xiaoyu Wang
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
OO000:00114170,
000 00:20200 30 260,
ooooo:0o0o0a,
OO00:00 00,00 00,00 00,00 00,00 00
Citation(English) Degree:Doctor (Engineering),
Conferring organization: Tokyo Institute of Technology,
Report number:(0 0 114170,
Conferred date:2020/3/26,
Degree Type:Course doctor,
Examiner:,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) 00
Type(English) Outline

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

A Gaussian Process-based Incremental
Neural Network

Chapter I : Introduction

A. Introduce the research background (online machine learning, topology preservation,
noise robustness, etc.)

B. Discuss some related artificial neural networks and their shortcomings
1. Self-organizing map
2. Two variants of the self-organizing incremental neural network

C. Describe the research questions addressed in the thesis (propose a general
framework, design novel algorithms for different online machine learning tasks,

and analyze the properties)

Chapter II: A Gaussian Process-based Incremental Neural Network for Online Density

Estimation
A. Propose a general framework
1. Introduce Gaussian process
2. Present a novel similarity measure to train an incremental neural network
B. Calculate the optimal bandwidth matrix
C. Analyze the asymptotic mean squared error

D. Conduct experiments to compare with previous methods

Chapter III: A Gaussian Process-based Incremental Neural Network for Online Clustering

A. Investigate edge weight
B. Construct the minimum spanning tree to detect clusters

C. Conduct experiments to compare with previous methods

Chapter IV: A Gaussian Process-based Incremental Neural Network for Online Regression

A. Derive the approximate posterior over the regression function values at nodes

B. Calculate the optimal bandwidth matrix and the threshold region for each node
C. Analyze some properties of our approach (e.g., extend to an implicit feature space)
D. Unveil the relation with statistical ensembles of networks
E

. Conduct experiments to compare with previous methods

Chapter V: Conclusion

A. Thesis summary
1. Propose the framework of a Gaussian process-based incremental neural network
2. Provide the error analysis
3. Design novel algorithms for 1) online density estimation, 2) online clustering,
and 3) online regression, and achieve remarkable accuracy improvements
4. Analyze the properties and advantages

B. Future work (e.g., online classification)



