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Signal Recognition Mechanisms by Selecting Higher-Order Spectral Features
Through Learning
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Higher-Order Spectral features of si?nals provide nonlinear signal features
unavailable in power spectra. However, their high-dimensionality, sparseness and high computational
cost were obstacles for general use for signal classification. In this work, we attempted to solve
this issue by joint use of Local Higher-Order Moment Spectrum (LHOMS) kernel functions and gradient
based learning of neural networks. A modified image feature extraction method by LHOMS kernel was
applied to iris authentication. It was found that the method allows authentication robust to
additive noise to the iris image. Also, a novel method for inheriting the probability density of
parameters in transfer learning of convolutional neural networks was introduced. The novel transfer
learning improved the training efficiency when compared with the existing methods.



(EER)

FAR-FRR

fth A 52 A Z (FAR) (%)
o - N w E=Y v (<] ~ (-] [+]

[
(=]

=3

2

(LHOMS)

LHOMS

Gabor

4

6 8 10

A NEFE (FRR) (%)

1 (a)

n=2,3,4
(b)SNR=0dB

(SVM)

LHOMS

EER

Bk (n=2)

BA{RiL (n=2)

= ~E#EE (n=3)

BfRIE (n=3)

EiE (n=4)

Bi{Ri% (n=4)

Gabor

A A (FAR ((%6)
b o oow B e §ow

-

0.5

(LHOMS)

n=3

2 3
FMEETE(FRR) (%)

FAR-FRR

4

FAR-FRR

LHOMS

Gabor
()

B (n=2)
BfRiZ (n=2)
B (n=3)
BfRIE (n=3)



(CNN)
CNN

fine tuning

CNN

(KDE)

(Transfer) 3 2

1.00
0.75
>
%)
© MMEFE
5 o050
3 : Transfer
3] Proposed (3;
® rop (3)
Proposed (2)
0.25 He
- Proposed (1)
LeCun
0.00-
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
epoch
1.00
0.75
>
%)
© MEMEFE
3 . Transfer
[*] Proposed (3.
® P! (3)
Proposed (2)
0.25 He
Proposed (1)
LeCun
0.00

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
epoch



3 3 1 0

Shota Utsumi and Keisuke Kameyama 11303

Parallel Cooperative Ensemble Learning by Adaptive Data Weighting and Error-Correcting Output 2018

Codes

Lecture Notes in Computer Science 673-683
DOl

10.1007/978-3-030-04182-3_59

Keisuke Horiuchi and Keisuke Kameyama 1

Parameter Density Inheritance Using Kernel Density Estimation for Efficient CNN Learning 2018

Proc. 2018 IEEE International Symposium on Signal Processing and Information Technology 308-313
DOl

10.1109/1SSP1T.2018.8642618

Houssem Chatbri, Kevin McGuinness, Suzanne Little, Jiang Zhou, Keisuke Kameyama, Paul Kwan and 1

Noel 0"Connor

Automatic MOOC video classification using transcript features and convolutional neural networks 2017

ACM Multimedia 2017 - MultiEdTech Workshop 21-26

DOl
10.1145/3132390.3132393

IBISML

2018




CNN

IBISML
2018

IBISML
2018
2016

2016




2016

Miharu Aizawa, Keisuke Kameyama

Iris Authentication using Local Spectral Features and their Relational Operations

International Workshop on Advanced Image Technology

2017




