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The near future of human, brain, and society
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The three final challenges in human neuroscience

Consciousness Emotional Decision

Society
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Facegen Modeller / EyeLink 2 : Raw data
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Neural Correlates of Preference Decision

Preference of face : Sequential (fixed) presentation

PERHEEN
(ZELFFI )

DECISION (Lindsen, Shimojo &
V Bhattacharya, Neurolmage, '10)
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ERPs after Facel presented (200-400ms)

B  F1Preferred F2 Preferred F1 Preferred - F2 Preferred

Wavelet-based time-freq. plot, after Face2 presented

Theta, 5-8 Hz (500ms) Gamma, 40-60 Hz (650ms)

F2 Preferred - F1 Preferred F2Preferred - F1 Preferred

All before decision!
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GIW—TT—4: 743 %
BAT—3: 914%

(Lindsen, et al., Neurolmage, '10)
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B :Iva—F4v¥ vs. FA—F4 VY x REE (Y. Kamitani, ATR)
‘ERoFI-F v | * &R HEE (M. Just, CMU)
A C | * Z (Y Kamitani, ATR)

(Miyawaki et al.,
Neuron '08)
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Neural feedback/conditioning by real-time fMRI
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Group %-chg: hand rewarded (vs. foot)

Hand Rewarded Trials Hand Rewarded Trials, Hand - Foot
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(Bray et al., JNS '07)
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Facial Attractiveness Ratings o

(norma ized)
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< VTA is activated by tDCS
BRIEHER 0 F—/ISUR0OKRLR
(Chib, et al., Transl. Psychiat., '13)
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TMS (Transceanial Magnetic Stimulation)
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Number of Functional Connections
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connectivity connectivity connectivity connectivity
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Interbrain
connectivity A

(Yun, etal., Sci. Rep., '12)
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Choice compatible with the Pavlovian cue - Choice incompatible
L

p<0.001 ] 0.005
(Bray et al., JNS '08)

Peak in ventrolateral putamen et7-3 HEXE5HAIED
--> common between the human and the rat!
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AIREREDLDCS
Neurofeedback
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Sensory Substitution (SS)
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¥ OYEa1—3EEH
OAVEL—RIERZIEFDODENTESL,N 2
ABOE#HZFZIE2—FIZTAVAM—)LA[EEN 72

A1) GEDFIET S (TRANITIEELY) cf. Turing test
2) KREIZED (RytbDBHl)

* ABEQVEL—FDHEFLESITDH
AVE2—50 (FA) BENHKIBISEFESTLH,
ARETVEL—4D (ER) BRIEFESHDH. HEDEREDSLSHLDH

A1) ZELFLERELDOSRENENTWS(EENENS)
2) Bl:BIEHDIRE (eg. EFTMEH)

*  fREMME e mE
FRICRUETHIE . HRIEHHEI—FTEELD (eg. NMATIYHR)

x fEHREL AT RERELER . AT TEZ &K
HE: MTEOUDECKRAETILEFR
RH#: S EITAEICERZL. BREZIEELEWR—/\—KXKY

TS0 )T ILEA LA E Versatility
AI75A4 BFH @




Internet of ThingsZ X9 3
oW Ea—-5Fa0>4

7a) 1| Y

(¥k)Preferred Networks / (#k)Preferred Infrastructure
AR REr e tE
<nishikawa@preferred.jp>

IoTRRICATIEHLWIED1—SZEIETS
HE5WBHE/ [CHEEZBIZE. DEMEZRIRT D




ToTER IR TR T 288

o BARRT—ANTYVZAITEKRSNDELDICIRD
B BYRIZHDAS1IETERL00TB, Y—E> >, R KIS R

REE S — 27 >t —
s ﬁ
| GPS Q —4—
R /
A#Ebtﬂ'!‘r—@ WL EHHTFT—F
- B(EZ <N - B(EZ0
- EHEL -BEFEEFS
- FERR(IM N - AN Z N

n%ﬂie T — ’5@%’71‘%’& fxiﬂOD%ﬁ’lid)imjt

3@ e
gmhys B B W

. e
—5—

a5 - BRUE




H%W‘*“ (Machine Learning)
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EEFE (Deep Learning)
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http://ai.stanford.edu/~ang/papers/icml09-ConvolutionalDeepBeliefNetworks.pdf
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Our Position in Machine Léarning:
From View Point of Computing Architecture

Cloud: Collective Intelligence
Player: Google, Facebook, Amazon,
SaaS ML vendors(BigML, grok, wise.io, etc)
Technologies: Hadoop families(including Spark),
MPP databases, Stream processors, CEP, Jubatus

Network: Distributed &

Cooperative Intelligence
(like human nervous system)
Player: Preferred Networks, (others are rule-based)
FA or Network security solution providers
Technologies: Stream processors, CEP
(these are mostly rule based), P2P databases,
Jubatus(MIX based cooperative machine learning)

Jubatus for EH

) Smart Devices: Autonomous Intelligence
Player: Robot companies, Healthcare

companies, Google (glass), Apple (watch)
Devices: Cameras, Smartphones, sensors,

wearable, automobiles
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Jubatus supports Scalable Parallel Machine Learning
“Loose Model Sharing”

Each node updates its model Nodes only exchange

incrementally by learning differences between models
from raw data in each node
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CEP/Stream Processing Machine Learning

[ CEP/Stream Processing ]
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[ CEP/Stream Processing + Hadoop ]
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Same Environment

Local Models \

i m intelligence in a distributed manner

Jubatus continuously evolves
Modell

Mixed model considers all data
...Datal, Data2, Data3

3

Model3
Mixed Model

Loose Model Sharing
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Evolution of Jubatus (1/2)
Adaptation to Heterogeneous Environments

Local Models Fog or Cloud
@
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Evolution of Jubatus (2/2)

Translation of heterogeneous Translation of
data types heterogeneous models

= _= 0

Model1l Model2 Model3 Model4
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