/7 ARAYA

AL EFDER

EH BEX
(BR) 775V BAlIEAE
TW: @kanair_jp




77 ARAYA

US

UNIVERSITY
Universiteit Utrecht OF SUSSEX
T REY Y IAKRFAELR (BFEEMHRERF)
MERRF KERE (2015)
JST CREST rAI,_\n‘éﬁjEl’)Im*J KRARE
RETOMREBZHROTTSVERERT D,
?ﬁ"ﬂ BEEIR - ATHAES E TN 2 (h-index=42) v
T i, il anone | waon: -~ & ¥

NEUROSCIENCE : \i"‘ }

F \T“ 1""




BRERT—M7YITBOD ?

RIE

HRERFOMRXMFITOERIET 2H.
WERHBRICAN\ILEEZ TG,

5 0 FA&RIC(- -
BROAN=XLNRASH, BLEHILENTED
BENEEND,

AEDRDFDIFERIINDEHREDLGNYIED S,

77 ARAYA




[t ¢t

B
o

¥
¥

~
C
s’

\




77
ARAYAD F— L 7 ARAYA

BRWE AR TV AIVRTIL—T 114
MERREITIL—T 9%

)
00003080
$00902¢

HEZE - REEE-HERE-EERGESHRE/ VI TSIV FORGER




BERODCELTZEASHIDDARAT—Y

1. SAUTIZRIKCE
+ EHOMBEORSEFERMEICTOIE

2. N—FZ7AJLLIZRTILCE
« HMEDRALSBIBELONERLENT S

3. #AMMFTREGMBE TR ERIZL
+ BRHILMIRESHBISELED
- HRICETIERUARDMEELERT D

CHDECEZRBREUVTRUDIEDEE

7 ARAYA



GIEICET 3= XEEDH 777 ARAYA

. 1. THORE (SHEP)

EDFIITFHIFEEL-DH,
TE. FHEIFETHIDOH,

J 2 shorR (EtEns)

EDESICLTHERIZAERRITEFTN-DH,
EDISLIIRBEBTEMIIEENDZDD,

EDIILT WM LEHENIFENDZDH,
ED G ERBNE#MEEAET DM,




BRI R DREER

[EREEETETEOALMETELEL ) (BLDRESE)
[EHEFHHITLEVD LR ZICALELD ] (TBEES)
[BERITZETHRUT TO—F TIIRER T | (FrLw—X)
[ERIIERTHDI(F=T/L- TRk

BRI FZOHROEESNH D] (ZimE)
[EEOEREEARDOERZEZBEZTLNDIERTFITY)

o

_ ERMNICIRFNGTEROBHY.
EBICRRLSHOIMRELFBNTHR IR




AT ENEem e 7 ARAYA
ﬁ&a;uaeuﬁmmﬁmcun -sm\

B DERE
1. BFEME (RENDE. SR, FF0)
2. ALK (RLEH., B%)

. EBATTREME (X 2 3BH1. E5B)

_> RAATLRE (AG) E#5HHISEMEERT S,




RAaDEEE & (K Eh ? 77 ARAYA

AP DYIIREIIRSRDNS E FREABRDS
MEICULTEFNDSDOH ?

EEAHER

PR 1 5

‘ | | | lk‘u » |
\¥ e ~)

' \ 7o 4

1y T /4



7”7
B4 T 7 ARRYA

T

BoDOR TWBAIREMADE TWBIRIEEUH ?



PIEER) (CE U AED BERERZ I I2/2WC &6
[#8Ekn]REl TH D,
LU, BREXRRCEERERRNDDICS D,

77 ARAYA



7/
1HR %L DOE#R(Umwelt) 7z ARAYA

Visible Light

400 nanometers 500 nanometers 600 nanometers 700 nanometers

ANBEICREXTWBATHFRZL., REZEFICIDIEE=NTLSD,
) ENENITHEHERFEEHRN QAN B,



7
aAVEYTHAER 7 ARAYA

« BEELM—TR-2—F )L
[aDE)THAEIFED KOG ED

dJEYICEDS T, BEKCZEZHZIEEIT DD,
IRCTWDKDRRERC] H TEWTWDXDRRG] H7?



RAaDEEE & (K Eh ? 77 ARAYA

1

=Y

EEAHER

PR 1 5

RDO=1—SILFY MIBLTWSDH ?

GoogleNet

TS TRVWASIE, BEhH?



RED/IN\—RIJOT L A

MR

A
ot o IR AR HIRHRRF
YE LB D R MR D
FrvT FrvS
B0 RRE
STy T

(Levine 1983)




7/
BERIEXERTELHOM? 7 ARAYA

- LD RAMGERZEFOTWS,

» BRRTHELEREZT OEEEELLY,

« BMREICEVLWT. HROEBFBNRFDIENTERLEHEIN
T HEEF. v, 2L 15D .

e
TEMER

EHONRE (MR, FEHOREER) &
EHLANIL(EREHLGTER-RELANIL)DIE

ERERESE TV CEBRMEDT—<

17



7~ ARAYA

EROARENRE

2N PIOEM

BEioL~A)L wER




BREFETEYT=L

EEUMRICEOIERIIZ I

ZED

— IR, DEF, RAEE BFE EYF
— EHEF. ATHEEDE. AORybE,
- PEF(NFER-EHR- ATEMGE)

_ #% (B, MROS—HE)

~ RB (LM X T — R

- £R)

BET S5 HZ—RLTFERIFIBOHRADEL,

ERMIRALS—FICHKESIHMRAMEL,
(100{EA<BLMRLLY)

77 ARAYA



/> ARAYA

LTEERZE
ARLGITNIEEDEN D H




_ . ] . 77 ARAYA
BHT—RIEESE—LR 7

s BTN BAREDORBREIZ(TTIEGL, £7T
DILRIRRICEDH S,
~HME(HTYIFIL — FIOIT7HRR)
- RE(FHEEMEEE — EEHEER)
- BEEEHN — EHA)

» RHEENEFHTNEI HEHIMAHI?

(FEITNTCDEFE - HIERIFES - SRARIFA(C
& D CHENEDRL ERE,




7
1§45 - B DR 7 ARATA

s [BHROBKRIETHLIMNDHHBELY,

— OB AL THIARCIEFESNSTEM?
—TEKIZEMET HETAH 2
— TIRMR | & (AT AN 2

c [FHREETROBEROEREL, LR ZEEAH I A6
DB,

- BANFPEFNFICEBT HERDEFENIDBLNALLY,

— NLHIEET — L BN,

# UL WIEBRE R ER & £ A I oI REIEN B D




Y
B (L5 7 ARRYA

« HEYIREED BB TEHEZITF->TWAIEA . IMRITREDOMNS
:tb%éo

EFNC(ETSO7 1 DIVIREREN DD,

Owen et al. (2006) Science




XN8E & =k 77 ARAYA

EBREFRTERWD?

*8E =El HERE SHEYITED
St L& AR B X =X
YESR{RER

BEEE (SRR AN ZXLZIRTE T D,
(FeezFd LBEEICEEZR D TEANBEZNE LT D)




BN AL C B DEBRD B ELR DD 77 ARAYA

» £ FTIEXIANTORMFERE(CEEDBEDDOTND

- Eall‘:%:\ &?% \ %D%\

BE, 178, BRRE. BERREDETIC

[SE— N & [BEEETE— ] HddDH. TOENDDON

SYENAR

- SEERICIEIEREEIMIFELTWND

- UL, IRIEDA
ZNAN

Mgerditr Cld [ SRIERE] =R TETL




2D 2 DDA 7~ ARAYA

PO A=S6H
« AL ERIFI BT E A D FF D EERAY - HEsE R A E
» S ATHETE (NER - AFRICKDMETE)

iﬁ%ﬂq %n&

s BERAEBRDFEAR(LEILD)IZEO THDHAELAZLEDTESLE
D F £R g4I m

« JF)T




=D 2 DDRIRE 7~ ARAYA

IN—R -2OJLA
ESUT. MBENGIMOREBIRIC. EEIRRE (DOAVUF7)
WMEDDH ?
SEDS U TEFNY > E(FATIRE/RDN ?
oEDURES. B ATHIEEDESZENSD SNDIDH ?

—>— -0 A
RIBDFHR [BEIROFE. MEAETDHmS. EFROHEMHITRE
ORI Z A EB N SEEA T D,



ATIERD 2 DD:ERE 7~ ARAYA

= 10)=1bE
s BEHOF ORERBFROBET ATHIZEIRT 5,
c 7OERAEBHDAIEIZH G,

ISE A2 CHL)E
« NILHERICEHNHAEZAT S,
° Iﬁ%ﬁ’]mn’fk@ﬁrnﬁﬁﬂkﬂﬁo




A ,ccs;w t .ﬂ,dl.
| _:ﬁd

;,\5, | *.,




AISHOYES X 7~ ARAYA

- A IHHER (IT)
- VAT LBEDHNEHSR A LDIRMBEEZEHRD
- RBRFHIETEZTICAERZEE
- FHMRERII AT LOFEHRIBEER— 721D

PE B 1 R 3 _ Emeg®

MICS



EEEARDATERN TS 77 ARAYA

3%
BEED v/ OIEREH =
(SMEIDNS DR ) -
EREDRAICLDAGER

NEBMDINILFESN TSR

FLLVEHRE R
(REIMSDRA)

MICRATWDDIEEEND A
INIAF TSN TUVELVERR



GABBERCHIZIAEREFA—HOEE 72 ARAYA

5 DD
- FEM: BREVWDSDIFIREICREETTVWIIRRTHD

- 1St B84 ORI IREEROBEAHFSNDE (CKDIBR SN TULD,
- [BERIE: B4 OREERE. ZEODOBIREIEDHDIFEDIEFE CHD.

- fRaElt: B84 ORI HYIIREBR(ICOEE TSR0

« HHbIE: B4 OFGERRRR(E. FFEDIKZERN AT —ILTEL D,

R—1*DFE5k
- F— RRFHFREMIES T ACBNWVTEREND
(®) EE—THD,

RBHR=



NEROR I R

NE R

ENOLY]

&E
4
o
[ H]

F A

A

r%l:.

LB SHFSAFO

WA 15 R

e

r

EHEMRREHAEINTNT
BERNOSD BN ATEE

\

v

OMIP(Clso) = D(C|ICY'™)

v

REIAI)TDFRE

EFHE A x4 2 2
[ muEFREVIL-FU ]
H—ABERIZUEh>TRE SRR L )RR
L j-é )
v v
M ,
ot T H, y(x, t) E = me®
v v
=FDLIE T A Bt AL DF A

2

“EAUYEER ] [

MRATHE CENICIRFHETD

AL

77 ARAYA

WEIZIHLT




REFRH S DR R

BR&P-wHRERNISD
A Ly M

[ P #§E [B] %
N—F7OJLAIFaa!

BRXEBRORNLTYS
(9



SRR B ARKICO VT ORS 77 ARAYA

BFLCHSVWTEEESRAL#HUWEDIES SAHD

F—ANZIT DEE o3k 0D A BB FE IS AIBRNEEDIRE

AR SEHDL > X %8 U THARZHS




AIHNEEDERICDOVNTDHER 77 ARAYA

x—L OO AIL=a2—F)LRvk ARycOHRDOTAT 5L

el

. YTYYvYy

AW |
MM\ L LA

SN\ Vi A4
T\ NRRRAY
%

CYYYYYY

Destavs oo B BROBRE RO T



IR (CIZEIBAID A TERIC P IER 7" ARAYA

HREAETED D TLIBSHogankibik(d
DAVF72>T7ULTULND.

s NERNZTERBEITEOAVTHARETES,
c MEAIZEREITIE.ADIFTVTZHEIOLNSD,




HRED'R U T B REBIEHNE S 77 ARAYA

Functionally equivalent systems can be conscious or not
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Submodularity

A set function f: 29 5 R, where Q and 2% are a finite set and its power set, is
submodular if it satisfies the following inequality forany X C Y cQ,andx € —Y:

fXU{x})—fX)=fYuix}) - fY).

Theorem (Queyranne)
Symmetric submodular functions (f(X) = f(Q — X)) can be minimized using O(N?)
function evaluations.
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Timet-1 Time t
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X, . X2 ‘
/‘E— \\p(XlH, XU X1, X)) | \ p(xi', X2")
| ' > .9
Xt X,!
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Tajima & Kanai (2017)
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Integrated information in
an attractor reconstructed
from a partial observation

— temporal partitions

i)

8-

Partial observation

i)

/

Time 11 iV) Time 1
3

____4\_7

- xr‘
1 - /P—\\p(xr x, 14| x f, x,04) |\P(X1 x"9)

r 1 \
Gy A
iii) —
______ J !
t-r-1
X1
L | ‘__\ pl, | x,) plx x,"9)
[ x,"7) | '
| >
t-1 4
X1 \P‘.‘\ -

* We can recover the topology of attractor and estimate the dimensionality
from partial observation.

* We speculate quality may be captured by topological characteristics.

Tajima & Kanai (2017)
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Modality and qualia

a
ft visual fiel Right visual fiel
Retina\r_/ Retina
*

| esioned A |LGN

Visual  Auditory Auditory  Visual
cortex  cortex cortex ortex

(von Melchner et al. 2000 Nature)



Modality and qualia

b
C“ent:tre Speaker
Auditory N Rl Visual
reward spout reward spout
Left Right
light light
Photodiode Infrared
detector LED

Start *
box

(von Melchner et al. 2000 Nature)



Modality and qualia

a Rewired ferret R1
100' I -100
I ; §
80 - : L 80 ©
8 , [ 8
&
8 60- ' -60 =
! ©
E i | 8
§ 40 - I - 40 S
2 ] : 5
20 - | - 20 ©
. i 3
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Sound Left Centre' Right light
light light

von Melchner et al. (2000) Nature
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Connectivity change

Normal V1
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(modified from Sharma et al. 2000 Nature)
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X5 BIHE R

F = —Inp(y) + D(q(9; 2)||p(9p))

RSN D SRR

MEB IR EDMERDMEIL (Deep Learning)
B S DFRHMETILEIER (cf. Cleeremans)
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a Feedforward
Error Signal Error Signal Error Signal

| 1| [

Predictive Predictive
Estimator Estimator

1 o

Input —> =
Tlnhihilinn

Prediction Prediction Prediction

(Feedback)

Rao & Ballard (1999)

E = # (I-f(Ur)T (1-f(Ur)) + olfd (r— )T (r - r'd)
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The Dark Room Problem
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P Information Gain
Perceptions as hypotheses: saccades as experiments }k )] *ﬁ,ff‘i D)) 7‘3_ |"|:ﬂ % . ,EE'T':E % ’;'?5[ D
Karl Friston', Rick A. Adams’, Laurent Perrinet - and Michael Breakspear T ~a E— 7b§_F 75§%) i 5 [Z L*R
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R B et S flu(t) = arg max;_ S(ij;)
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Nicholas Guttenberg, Yen Yu, Ryota Kanai

(Submitted on 22 Feb 2017 (v1), last revised 9 Mar 2017 (this version, v2)) Current browse context:
cs.LG
We introduce a method by which a generative model learning the joint distribution between actions and future states < prev | next >
can be used to automatically infer a control scheme for any desired reward function, which may be altered on the fly new | recent | 1702

without retraining the model. In this method, the problem of action selection is reduced to one of gradient descent on
the latent space of the generative model, with the model itself providing the means of evaluating outcomes and finding
the gradient, much like how the reward network in Deep Q-Networks (DQN) provides gradient information for the S
action generator. Unlike DQN or Actor-Critic, which are conditional models for a specific reward, using a generative st

Change to browse by:

model of the full joint distribution permits the reward to be changed on the fly. In addition, the generated futures can sranL
be inspected to gain insight in to what the network 'thinks' will happen, and to what went wrong when the outcomes References & Citations
deviate from prediction. « NASA ADS
DBLP - CS Bibliography
Comments: 6 pages, 5 figures _ listing | bibtex
Subjects: Learning (cs.LG); Machine Learning (stat.ML)
MSC classes: 68705 ;d;cnh‘c::‘as Guttenberg
Cite as: arXiv:1702.06676 [cs.LG] Ryota Kanai

(or arXiv:1702.06676v2 [cs.LG) for this version)
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Input (5°N,) Generated Future
r Dense (5°N., Linear)
A
Encoder Decoder
Dense (N, RelLU) Dense (N, RelU)
Dense (N,, RelLU) Dense (N, RelU)
. Dense (N,, RelLU) Dense (N,, RelU)
— v 1
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se (N, Context
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Resilient Machines Through
Continuous Self-Modeling

Josh Bongard,**t Victor Zykov,” Hod Lipson™*

Animals sustain the ability to operate after injury by creating qualitatively different compensatory
behaviors. Although such robustness would be desirable in engineered systems, most machines fail
in the face of unexpected damage. We describe a robot that can recover from such change
autonomously, through continuous self-modeling. A four-legged machine uses actuation-sensation
relationships to indirectly infer its own structure, and it then uses this self-model to generate
forward locomotion. When a leg part is removed, it adapts the self-models, leading to the
generation of alternative gaits. This concept may help develop more robust machines and shed
light on self-modeling in animals.

Bongard , Zykov & Lipson (2006)
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(Submitted on 15 Aug 2017) Current browse context:
cs.Al
Controlling embodied agents with many actuated degrees of freedom is a challenging task. We propose a method that < prev | next »
can discover and interpolate between context dependent high-level actions or body-affordances. These provide an new | recent | 1708

abstract, low-dimensional interface indexing high-dimensional and time- extended action policies. Our method is
related to recent ap- proaches in the machine learning literature but is conceptually simpler and easier to implement.
More specifically our method requires the choice of a n-dimensional target sensor space that is endowed with a

Change to browse by:

s

distance metric. The method then learns an also n-dimensional embedding of possibly reactive body-affordances that S
spread as far as possible throughout the target sensor space. References & Citations
« NASA ADS

Comments. 4 pages, 4 figures

Subjects:  Artificial Intelligence (cs.Al); Robotics (cs.RO) BOOkmarkm-" S
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