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Bio 
Akira Takeuchi （⽵内朗）
Ph.D. student at Rochester Institute of Technology (RIT) - USA
Department: Computing and Information Sciences

• Researcher, 
• Recording/Mixing engineer 
• Saxophone player, 
• Composer, 
• Sound Design, 
• Video streaming, etc.…

Home: Saga, Japan (but mostly in Tokyo)



Bio – Academic Background

[Ph.D. (in progress) - Computing and Information Sciences]
Rochester Institute of Technology (RIT), USA
Research: EEG, Spatial Attention for 3D Audio

[Master - Music]

Tokyo University of the Arts, 東京藝術⼤学
Research: Musical Instrument Acoustics (esp. Saxophone), 
Auditory Perception

[Bachelor - Mathematical Engineering]
Shizuoka University, 静岡⼤学
Research: DNN for Noise Detection (Classification)

latitude: sane as Sapporo
temperature in Feb: 1/-8˚C

(Aizu: 4/-4˚C)



AIRIS Lab at RIT
• 22.2 channel Multi-channel Studio

• Widescreen with 3 projectors

-> 3D videos, Pictures

• Monitor room

• AFC system



Today’s Topic

1. Spatial Attention (Behavioral test & EEG measurement)
• Speech Recognition Threshold (SRT) test
• Behavioral data analysis
• EEG analysis

2. Neurofeedback Game
• Gamified Auditory Neurofeedback training



Conference Audio Personalization

Cooperative research with Yamaha… 



Spatial Audio / Spatial Attention
Spatial Audio 
Reproduction: real/artificial ʻSpaceʼ
• Multichannel Audio
• Binaural

Spatial Attention 
Paying attention to a particular 
direction
-> sound localization, distraction

!"#$%"$&'%()*$+,-%).)*-/$'%%).%,".$)00)1%,2)+34
56$7)*-".'+,8)$%()$-"9.:-



! "

#$

Listeners’ Cultural Tendencies (Kim et al., 2015)

Hypothesis:
Spatial Attention reflects cultural tendencies
->can be assessed as ‘Self Construal’
(Markus and Kitayama, 1991)

#Group 1&2 (Canada & USA -> !"#$%$"#$"&'(')"*+,&-. )

-> /01"&*+2'3*0014

#Group 3 (Japan -> !"&$0#$%$"#$"&'('51+-6&-.)

-> 7"8$+1%-"92':-#$



Sound Evaluation
Conventional Method - Subjective Evaluation 

Common & Conventional ways to evaluate 
human perception
ex.) Semantic Differential ->

However, it contains Linguistic Biases
• Different Language
• Same language, but different references
• Literacy Levels 

Loud Soft

Hard

(Namba et al., 1992, )

Gentle

HarshSmooth
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Research Questions:
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Two Strategies



[Strategy 1] EEG Measurement
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EEG Wave and ERP

Event-Related Potentials (ERP)

- Brain responses to specific 
events or stimuli

- Average of iterations
- Various responses e.g.)N1, P300

ERPʼs
• A,>,.&
• B'&.,%9:)
-> Dependent Valuables 

!!"
#$

%
&

'()
#*

+,
-

!!"
#$

%
&

'()
#*

+,
-

P300

Stimuli Onset

.%+/#*$-

.%+/#*$-



;%$$.<'=$.19"-&-1"'><0$6<1+#'?;=>@

-> Play Masker sound and Target sound at the same time

-> Listeners are asked to answer what the >*09$&'61A"#'
says (color/number)

-> Find the threshold (Signal-to-Noise Ratio) at which the 
listener can recognize the Target sound

! "

[Strategy 2] SRT Test
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Two Experiments



[Experiment 1] Behavioral Measurement  

!"#$%&'%

Purpose:

• Relationship between Spatial 
Attention and self construal

• Narrow down the number of 
Independent Valuables (situation)



Experiment Setting - Task
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BC

(Target)
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voices
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Participants guess what the target sound says



Stimuli
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Masker and Target Alignment
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[Experiment 2] EEG Measurement  
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EEG Measurement Devices

Wet Electrodes
(Biosemi)

Dry Electrodes
(DSI-24)



[Behavioral data]
- 10 people
[EEG measurement (DSI-24)]

Participants
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Analysis



[Analysis 1] Behavioral Data Analysis
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-18 / -12 dB SNRs and Front / Back position of the 
Maskerr are selected for EEG measurement -21 -18 -15 -12 -9 
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Average EEG and indivisual P200 peak (Target, Cz), Indep:12/Inter:8, range:150-400ms
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ERP Comparison – T-test (Cz – Within Subject)
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ERP Comparison – T-test (Cz – Between Subject)
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Listeners’ Cultural Tendencies (Kim et al., 2015)

Hypothesis:
Spatial Attention reflects cultural tendencies
->can be assessed as ‘Self Construal’
(Markus and Kitayama, 1991)

#Group 1&2 (Canada & USA -> !"#$%$"#$"&'(')"*+,&-. )

-> /01"&*+2'3*0014

#Group 3 (Japan -> !"&$0#$%$"#$"&'('51+-6&-.)

-> 7"8$+1%-"92':-#$



Neurofeedback Game



Thank you!


