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end-to-end

In this study, we developed efficient algorithms for high-precision time
difference estimation and sampling frequency mismatch estimation and compensation as techniques for
blindly synchronizing asynchronous signals. Additionally, we extended these techniques to
applications such as acoustic object cancellers and impulse response estimation under sampling
frequency variations. For multimodal acoustic sensing using sound-to-light conversion, we
constructed various purpose-specific methods, including not only traditional intensity conversion
but also melody visualization, speech estimation using small-scale DNNs, sparse spectrum
reconstruction based on compressed sensing, and optimization for acoustic scene recognition through
end-to-end learning. We also confirmed the effectiveness of spatial features derived from
distributed sensing for acoustic scene recognition.



4cm 100

Amazon Echo Google Home

A/D

1
2)
1
2)
A)
B)
©)
A)B)C)

A-1)

T 15717 1217 23
A-2)

A-1)



&
-2 /N 7\
J—8

Optimization of € X .
Joint optimization of €
Optimization of €2

(a) Pair-wise (b) Proposed
IC
A-4)
A-5)
CMU
A-6)
IC
A
NMF
B-1)
LED
LED
B-2)
B-3)
ESP32

B-4) End-to-end



B-3)
Blinkies Differentiable physical layers Locations of
: i Blinkies and camera

Q»DI:]—»%—» Ml are fixed and given

Mic. DNN LED S|gna;
l'))) Q—bl:ul \-» f_'—p | .%+§E#D»yene label
Source Mic. NN { LD signal Camerai P2 o
end-to- i a
end %—’DWEN P Bl |
end-to-end o
occlusion
B-5)
B-6)
B)
C-1)
C-2)
C-3)
Griffin-Lim

C-4)

©)



15 15 0 2

Kouei Yamaoka, Nobutaka Ono, and Shoji Makino 29

Time-Frequency-Bin-Wise Linear Combination of Beamformers for Distortionless Signal Enhancement 2021

IEEE/ACM Transactions on Audio, Speech, and Language Processing 3461-3475

DOl
10.1109/TASLP.2021.3126950

Kanato Ishii, Yuma Kinoshita, Yukoh Wakabayashi, and Nobutaka Ono 25

Real-Time Pitch Visualization with Sound-to-Light Conversion Device Blinky 2021

Journal of Signal Processing 213-220
DOI

10.2299/jsp.25.213

Yuki Kanekiyo, Mitsuhiro Mizumachi,?Ryoichi Miyazaki -

Sharpening Directivity of Beamforming Based on Neural Networks Using Virtual Observations 2021
Proc. GCCE 512-513
DOl

10.1109/GCCE53005.2021.9621789

Yuki Shiroma, Yuma Kinoshita, Sayaka Shiota, and Hitoshi Kiya, -

Phase representation based on HSV color model for acoustic classification with convolutional 2021
neural networks

Proc. GCCE 427-429

DOl
10.1109/GCCE53005.2021.9621891




Yuma Kinoshita and Nobutaka Ono

Analysis on Roles of DNNs in End-to-End Acoustic Scene Analysis Framework with Distributed 2021

Sound-to-Light Conversion Devices

Proc. APSIPA 1167-1172
DOI

Yoshiki Masuyama, Kouei Yamaoka, Yuma Kinoshita, and Nobutaka Ono -

Causal Distortionless Response Beamforming by Alternating Direction Method of Multipliers 2021

Proc. APSIPA 585-590
DOI

Yuki Shiroma, Keisuke Imoto, Sayaka Shiota, Nobutaka Ono, and Hitoshi Kiya -

Investigation on Spatial and Frequency-based Features for Asynchronous Acoustic Scene Analysis 2021

Proc. APSIPA 1161-1166
DOI

Keiko Ochi, Masaki Kojima, Keiho Owada, Nobutaka Ono, Shigeki Sagayama, and Hidenori Yamasue -

Pitch and Volume Stability in the Communicative Response of the Adults with Autism 2021

Proc. APSIPA 428-432

DOl




Yuma Kinoshita and Nobutaka Ono

End-to-End Training for Acoustic Scene Analysis with Distributed Sound-to-Light Conversion 2021

Devices

Proc. EUSIPCO 1010-1014
DOl

10.23919/EUSIPC054536.2021.9616341

Yukoh Wakabayashi, Kouei Yamaoka, and Nobutaka Ono -

Rotation-robust beamforming based on sound field interpolation with regularly circular 2021

microphone array

Proc. ICASSP 771-775
DOl

10.1109/1CASSP39728.2021.9414196

Hideto Kawauchi, Yukoh Wakabayashi, Nobutaka Ono, Keiko Ochi, Keiho Owada, Masaki Kojima, -

Shigeki Sagayama, and Hidenori Yamasue

Voice Activity Detection for Speech Dialog Recorded by Two Distributed Microphones Towards 2021

Diagnosis of Autism Spectrum Disorder

Proc. NCSP 361-364
DOl

Kanato Ishii, Yuma Kinoshita, Yukoh Wakabayashi, and Nobutaka Ono -

Real-Time Pitch Visualization Using Sound-Light Conversion Device "Blinky" 2021

Proc. NCSP 101-104

DOl




Kyosuke Sumiyoshi, Yukoh Wakabayashi, and Nobutaka Ono

Dynamic synchronous averaging for enhancement of periodic signal under sampling frequency 2020
variation
Proc. APSIPA 863-868
DOl
Taiga Kawamura, Ryoichi Miyazaki, Keisuke Imoto, and Nobutaka Ono -
Experimental investigation of robustness of spatial cepstrum features under various conditions 2020
Proc. APSIPA 701-704
DOl
Daiki Horiike, Robin Scheibler, Yuma Kinoshita, Yukoh Wakabayashi, and Nobutaka Ono -
Energy-Based Multiple Source Localization with Blinkies 2020
Proc. APSIPA 443-448
DOl
27 1 0

2022




2022

2022

2022

2022




2022

2022

2021

2021




2021

MPDR

2021

2021

2021




2021

LED

2021

2021

2021




2021

End-to-End

2021

2021

DOA

2021




2021

2020

2020

2020




MVDR

2020
DNN

2020

0
(Araki Shoko)
(30396212) (94305)
(Imoto Keisuke)
(90802116) (34310)
(Shiota Sayaka)
(90705039) (22604)




(Miyazaki Ryoichi)

(40734728) (55503)
(Kiya Hitoshi)
(40157110) (22604)




