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Strategic International Collaborative Research Program (SICORP)
Japan—Finland Joint Research Program
Executive Summary of Final Report

1. Project Title : Next Generation Affective Life Log: Machine Learning with Multimodal

Sensor Networks |

2. Project Period : April, 2015 ~ March, 2018
3. Main Participants :

Japan-side
Name Title Affiliation Role
PI Motoaki Department | ATR Management,
Kawabe Head sys. integration
Collaborator | Jun-ichiro Researcher | RIKEN Center for Affect
Hirayama Advanced estimation
Intelligence Project
Collaborator | Takeshi Ogawa | Researcher | ATR Collection of
labeled data
Collaborator | Taiki Miyanishi Researcher | ATR Lifelog system
Collaborator | Hiroki Moriya Researcher | ATR Collection of
labeled data
Collaborator | Atsunori Researcher | AIST Affect
Kanemura estimation
Total number of participating researchers in the project:
Finland-side
Name Title Affiliation Role
PI Aapo Hyvérinen | Professor | University of Management,
Helsinki machine
learning tech.
Collaborator | Jukka-Pekka Post-doc | University of Methods for
Kauppi Jyvaskyla affect
estimation
Collaborator Hande Post-doc | University of Helsinki | Methods for
Celikkanat affect
estimation
Collaborator Hiroshi Morioka Post-doc | JSPS Research Methods for

Fellowship for Young

Scientist (PD)

analyzing brain
signals

Total number of participating researchers in the project:

4. Summary of the joint research

In order to cope with social issues caused by dementia, it is important to develop
prevention technologies of the disease for middle-aged and elderly persons, in addition
to ICT for reducing care burden. In this joint research project, we focused on mindfulness
training which is expected to be effective in preventing dementia, based on recent results
in neuroscience. We constructed analysis techniques for recognizing mental states
during mindfulness from EEG and biomedical signals, and systems for visualizing and
recording such information. This kind of affective life-log can be helpful for monitoring
long-term changes of mental states during daily life and for warning their abnormality.
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5. Outcomes of the joint project
5-1 Academic outputs

In this joint research project, we developed various unsupervised leaning methods for
decoding mindfulness brain states. By applying these methods to EEG and functional
MRI (fMRI) data, we came up with neuroscientifically interesting observations that spatial
patterns and network structures of brain activities are common among persons, but that
their frequency profiles and temporal variations show significant personal differences.
Furthermore, we developed basic technologies to infer daily activities from continuous
measurements of electrocardiogram and acceleration, and made a prototype of life-log
app with online questionnaire about current affect and situations.

5-2 Synergy through the Collaboration

A Finnish theorist Dr. Celikkanat stayed ATR for half a year and collaborated tightly
with experimental neuroscientists in the Japanese team. By applying the analysis
techniques for brain information developed in the Finnish team to the data acquired at
ATR, we got neuroscientifically interesting outcomes. The Japanese team could acquire
further EEG data during mindfulness training from middle-aged persons (50s) in a short
time, thanks to information from Prof. Hyvarinen about the experimental protocol of MEG
data acquired in another Finnish project. In addition, Prof. Hyvarinen stayed at ATR for
120 days in total. Thanks to everyday research discussions and his invaluable advices,
young and mid-level researchers at ATR including the Japanese team members could
achieve excellent results and publications.

5-3 Potential Effects/Impacts on Society

Big projects such as the RIKEN Center for Advanced Intelligence Project (AIP) and
the ImPACT program by the Japanese Cabinet Office recognized our achievement
SPLICE (Hirayama et al., 2017), the method for extracting EEG features with multi-layer
models, and promising results obtained by applying it to simultaneous EEG-fMRI
measurement data. They will support research activities inherited from this joint project
in expectation of their further technological developments and social applications towards
mental healthcare with brain information. In addition, we could help development and
empirical validation of cognitive trainings with EEG for elderlies, through sharing our
outcomes to an NICT contract research with similar goals to ours.
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