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https://www.youtube.com/watch?v=MEIUOU
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Miyawaki et al. (2008) Visual Image Reconstruction from Human Brain Activity using a Combination of Multiscale Local Image
Decoders, Neuron 60 (5): 915-929, p. 917 Fig. 1A.
http://www.sciencedirect.com/science/article/pii/S0896627308009586
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Neural decoding

AZAMEETONST &4

(Horikawa, Miyawaki, Tamaki, Kamitani, Science 2013)
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ZEEFOEAEIZKY,
ZZIZHEASN TV =BG ZEIBRLELT=

EENDER
Miyauchi et al. (2009) Human brain activity time-locked to rapid
eye movements during REM sleep, Experimental Brain Research
192 (4): 657-667, p. 661 Fig.2(subject 1).
http://link.springer.com/article/10.1007/s00221-008-1579-2
doi:10.1007/s00221-008-1579-2

fMRI activity during REM, triggered by eye movements
(Miyauchi et al., Exp Brain Res 2008)

Movement in lucid dreaming elicit activation in the sensory
motor cortex (Dresler et al., 2011)
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Tetrix effect
(Stickgold et al. 2000)

(Members involved in early experiments: Y. Onuki, Y. Miyawaki,
1. Beck, Y. Fujiwara, G. Pandey, and T. Kubo)
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Sleep-onset Hypnogram P
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Awakening

REM Sleep
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Stage 2
Stage 3

Stage 4

Midnight 0130 0300 0500 0630

Photo by |, RazerM,from wikipedia
https://en.wikipedia.org/wiki/Rapid_eye_movem
ent_sleep#/media/File:Sleep_Hypnogram.svg
CCBY-SA 3.0
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1

EROBE

Yes, well, | saw a person. Yes. What it was... It was something like a scene that |
hid a key in a place between a chair and a bed and someone took it.

Awakening
Wake

Sleep 1
stages 2

N
T I I
U

lm[ﬂ]] Prediction

Machine learning decoder

fMRI activity pattern
before awakening

From Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science 340 (6132): 639-642, p. 640 Fig. 1A.
Reprinted with permission from AAAS.
http://science.sciencemag.org/content/340/6132/639.full
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Others Total

Visual report  (forgot, non-visual, awakenings
thought, no-report)

\ % (total exps)
[ | oo
281 (7)
266 (7)
[ [ [ [ |
0 50 100 (%)

* Repeated exps until > 200 visual reports in each subject
* Visual report in > 75% of total awakenings
* ~ 8 visual reports / hour
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‘I saw Taylor was talking to me...”
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C
L

WordNet

Um, what | saw now was like, (ArtefacD Tree
a place with a street and some ~—_

houses around it... Way (Stru ctur@
— N\

Street ) =21 Building) n=18
~ A
(House) (Hotel)
() Base synset n=7

From Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science 340 (6132): 639-642,
* p. p. 640 Fig. 2A. Reprinted with permission from AAAS.
http://science.sciencemag.org/content/340/6132/639.full



S2 Web images
gy for decodertralnlng
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o  electronic equme | | 11111 | | s, 2 ;
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m |||||||||I||| ﬁl i1

_ ~ ma
mercantile establishme

point

N
rte ion I | ] | b )
representatio Ay ol s -
streetl] i 1l | | N

Dream index
(WordNet and ImageNet)

From Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science 340 (6132): 639-642,
* p. p. 640 Fig. 2A. Reprinted with permission from AAAS.
http://science.sciencemag.org/content/340/6132/639.full
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BB (Z X § D REEN /N R — 25T Al

temaler O IMmages/block (15 s)
Flicker at 0.67 Hz

&) 40 block/base synset

Photo by Andrea Pavanello ,from Wikipedia
https://ja.wikipedia.org/wiki/%E3%82%B9%E3%83%9D%E3%83%BC%E3%83%3
A%E3%82%AB%E3%83%BCH/media/File:%27_10_-_ITALY_-
_Ferrari_458_Italia_rossa_a_Milano_19.jpg

CCBY-SA 3.01IT

“Car”

Photo by Taisyo,from Wikipedia
https://ja.wikipedia.org/wiki/%E3%82
%B8%E3%83%BC%E3%83%97#/media/
File:FORD_GPW_JEEP_20120526.1PG
CCBY 3.0
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Photo by Takayuki Suzuki,from Wikipedia
https://ja.Wikipedia.org/wiki/%E3%83%AC%E3%83%BC%E3%82%B7
%E3%83%B3%E3%82%B0%E3%82%AB%E3%83%BCH#/media/File:-
4_GOODSMILE_Hatsune_MIKU_AMG_(35334437551).jpg

CCBY-SA 2.0 S Time
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_male
) food

/
f\sr{:;‘\ . @({:’_» car
~ street
HERFD T — :
%%bf‘: 7 '}"
ERNEOAIT

Z 7

\\

* -
From Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science
340 (6132): 639-642, p. p. 641 Fig. 4Multilabel decodingA. Reprinted with permission
from AAAS."
http://science.sciencemag.org/content/340/6132/639.full
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70}
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50.4-
= Ventral higher visual
cortex (1000 voxels)
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False positive

male:0.713 %
female:0.647

— book:0.776 *
electronic-equipment:0.699
covering:0.661 *
car:0.618

— commodity:0.598

— furniture:0.561

— computer-screen:0.552

— f00d:0.540

— region:0.794 %

— street:0.774 %
mercantile-establishment:0.760 %
building:0.664 %

Human

Obiject

point:0.648
—— dwelling:0.604 Scene
— character:0.766 %
— representation:0.447 Others
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== Reported
= Unreported (high co-occurence)

—— Unreported (low co-occurence)
1 S2: 118th dream !

character
book

10 1

o
o computer screen
O
w
0 -
1 book building car character
: commodity computer-screen ering
] dwelling electronic-equipment
—]O I I I I I I I T j I I ! ! I : fOOd furniture ye
48 36 24 12 0O -12 -24 mercantile-establishment point
region representation street
Timeto awakening (S) *  Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep,

Science 340 (6132): 639-642, Supplementary Material, Movie S1.
http://science.sciencemag.org/content/340/6132/639.full
DOI: 10.1126/science.1234330
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book building car character
commodity computer-screen  covering
dwelling electronic-equipment
female fOOd furnlture male
mercantile-establishment point
region representation street

Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science 340 (6132): 639-642, Supplementary Material, MovieS1.
http://science.sciencemag.org/content/340/6132/639.full 25
DOI: 10.1126/science.1234330




Fr om Horikawa et al. (2013) Neural Decoding of Visual Imagery During Sleep, Science 340 (6132): 639-642, p. p. 641 Fig. 4Multilabel decodingE.
Reprinted with p rmission from AAAS
http://science.sciencemag.org/content/340/6132/639.full

CFHROT QBRI

B Reported
B Unreported (High/Low)

)

5 0.4 -

@)

2 A

D

5 0 ‘
£0.2. .
S 48736 24 12 0 -12 -24

Time to awakening (s)

-High scores for reported synsets toward awakening

-High scores fore unreported but relevant synsets (w. high co-

occurrence), potentially reflecting unreported dream contents
26
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BEIATYO/RKROT L EREE FrYNR—VMREREE
(Berns & Moore., 2010) (Falk et al., 2012)

ZEHEFDEESICKY,
ClIZHASN TV BB EHIBRLELT:

EBNCEYT ST 5T7LEEE
Berns and Moore (2010) A Neural

Predictor of Cultural Popularity, p. 8 Fig. 2b. | . 4
Available at Social Science Research _.|Rating '“1 Brain  “Phone call
Network. 1. -l '
http://ssrn.com/abstract=1742971 : 2B T 4
http://dx.doi.org/10.2139/ssrn.1742971 i, | R

Falk et al. (2012) From Neural Responses to

I ‘ —
7‘ : f? Population
; & / 7 Behavior: Neural Focus Group Predicts

Population-Level Media Effects, Psychological Science

RS V2 —“ — —“ 23(5): 439-445, p. 441 Fig. 1.
~ 4 / f) http://pss.sagepub.com/content/23/5/439.full
/ doi: 10.1177/0956797611434964
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Brain-Machine Interface
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Hochberg, L. R. et al. Neuronal ensemble control of prosthetic devices by a human
with tetraplegia. Nature 442, 164-171 (2006).



Takufumi Yanagisawa, Masayuki Hirata, Youichi Saitoh,

Amami Kato, Daisuke Shibuya, Yukiyasu Kamitani, Toshiki

Yoshimine,lNeural decoding using gyral and intrasulcal

electrocorticograms_|Neurolmage45—4, 2009% pp

ECoG-based BMI
http://www.sciencedirect.com/science/article/pii/S10538

11909000056

p1100. figla,b,cLocation of implanted subdural (COIIaboration With Osaka UniverSity)

electrodes

(a)

®) patient 1 patient 2

patient 3

Yanagisawa et al., 2009, 2012

Yanagisawa et al., 2009, 2012



ECoG BMI tested on ALS patient
( RER KZER S EAR )
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Flexible mesh ECoG array

(Collaboration with Niigata U. and U. Tokyo)

Toda, Sawahata, Suzuki, Majima, Kamitani, HasegawarSimultaneous recording of ECoG and intracortical neuronal
activity using a flexible multichannel electrode-mesh in visual cortex]. Neurolmage54—1, 20114, pp203-212.

p205figle,fFlexible electrode-mesh: structure, fabrication and in vivo application

A

Monitor

N Spike / LFP__|
g

ECoG (32 ch.)

mm
-2 =

Bregma
|
(o))
1

-6

4

Center

(Toda, Sawahata, Suzuki, Majima, Kamitani, Hasegawa, 2011)
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tE~vEICRET 458
The Telegraph
Conscious man 'in coma' for 23 years
http://www.telegraph.co.uk/news/worldnews/europe/belgium/663
2518/Conscious-man-in-coma-for-23-years.html
2009411 H23H
Claims that Rom Houben, a Belgian car crash victim, was suddenly

able to communicate after a 23-year coma have been found to be
false Photo: SKY




Communication with a vegetative state patient

via fMRI
Y Moto:; Imag_ef,y Spaticz/ Im_ager)i, .
& @ (cue: "Tennis”) (cue: "Navigate”) P
N /VA' -
/ , F—-i'lr,jﬂ
) \‘ t I S TR S
Yes' "No'

oLV &P

Question
(cue: "Answer”)

(Monti et al., 2010)
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Optogenetics
Deisseroth, Stanford
Boyden, MIT

F i
STEP5 |

Laser light of specific wavelength
opens ion channel in neurons.

RN

Membrane

Opsin channel

Record electrophysiological
and behavioural results.

* -

Lizzie Buchen, Neuroscience: Illuminating the brain, Nature 465(2010).

26-28
:ftp://www.nature.com/news/ZO10/100505/fu|I/465026a.html ( B u Ch e n y 2 O 1 O )

P26, p27



"IN — RZEHAES

(Yamada, Miyawaki, Kamitani, Neuroimage 2015)
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ZEEFZFDEESIZEKY.
ZZIZHEASNh TV =BG ZHIBRLEL

2E0OY
BIKBFIRZ-MyTo—o0Lyk(1)], 2001, AR %t
p81
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BKEHBF TR N 7T2—O9LYRN(1)a,2001, BREHK
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Choice blindness

Z1EHEFDEEIZKY.,
CZICHRASNTULV=EEZFHIBRLELT=

BEEZESERODEE

Petter Johanssonl,Lars Hall1l,Sverker Sikstrom,
Andreas Olsson,Failure to Detect Mismatches

Between Intention and Outcome in a Simple

Decision Task,Science310,2005,pp116-119
http://science.sciencemag.org/content/310/5745
/116
pl17,figlA snapshot sequence of the choice
procedure during a manipulation trial

(Johansson et al., Science 2005)
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