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(English) bRl cbeecfeedda ;
Our knowledge of the brain mechanism of language is limited due WL e cccaac_eiiieff ‘ “.‘:a LE :'\TI”- ’
to the lack of appropriate animal models to study. Resembling i § AR E?J”f—”e'é?ﬁd M & A
human speech, songbirds use sound sequences, songs, for 5 e w’ a“
communiFation. In orf:Ier to obtain the bi.ologi§al basis gf the neural g‘.’ 595 - SZS R "\  ﬂmwjﬁﬁ-fx S
computation mechanism of language, this project studies the !)) m
mechanism underlying the recognition of communicative signals in _ L é%"éfn }___‘ %% -
songbirds. By using the virtual reality technique, we collect songs it:i, ma%ﬁa %&EECE - i
used in various situations, translate them into text data, and analyze AL - BT E
them from the viewpoint of natural language processing and/or
theoretical linguistics. We then synthesize the artificial [ %ﬂ:l Sa1=o—>3 >90#Jb®ﬂﬁﬁﬁm&i¥%ﬁ®ﬂﬁﬁ
communicative signals and analyze how they are recognized by the . . . gl B S B
listener using a behavioral analysis and the brain imaging technique, Ejga?gggg\?ol g;é;ggﬁﬁfﬁﬁI gk rgfﬂ/égﬁjﬁ% DEE - EROEE

how communicative signals change through social interaction.
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The carbon microlattice (CML) is a full-carbon 3D —
microarchitecture fabricated by stereolithography 3D printing
(SLA) and subsequent pyrolysis. Employing CMLs as the central
component, we demonstrate the structural battery, a rising
concept which integrates structural components and energy
devices. We will develop deep learning-assisted algorithm for
optimizing mechanical and electrochemical performances. We <;__ > i
also investigate the structures of amorphous carbon that | =
composes CMLs and the electrochemical processes at an atomic
scale by in-sifu measurement with an aberration-corrected zinio T AT s
transmission/scanning transmission electron microscope. Finally, L e o e Ao cfpin o s
we prototype the CML-based structural battery. Combining SLA,
deep-learning and energy devices, the team will aim at founding a
new research field “carbon microlattices for integration of
structural and functional properties”.
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