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neurosynth org = '
::-f\-(.i::-.‘i:l-:y\f-n(x«r published .‘m.x-, reporting the results of MR studies, chiews on them ‘w.\k; :ﬂ B —’n<g/
)
e ERINE
Human Connectome Project = Neurosynth MyConnectome Project
aims to provide a unparalleled is a platform for large-scale, =~ has characterized how
compilation of neural data automated synthesis of fMRI  the brain of one person

www.humanconnectomeproject.org http:/neurosynth.org changes over the course
Van Essen et al., 2012 Yarkoni et al., 2012 of more than one year

http:/myconnectome.org/wp/

Poldrack et al., 2015

10



& SdtEEEA A —= > D OMRFRENE @ EHRIBIGRSCER

Vascular
Response

REZE AT S E
53Xk KERaXk
NIRS

fMRI
53049 papers

13777 papers

Neural
Response

MEG
8519 papers

e 27

Pubmed title/abst keywords search (2021, January)
Ex. (EEG[Title/Abstract] OR electroenchephalography[Title/Abstract])

L

11



RS EN

| BRRFLE NN A— DU TR

. ENIBRREA A—D T D5 ik RER
. EMgRE A AT T DT

. ENREE A AT T DT RAT
 ZOENDEBLEELD

13



SR T LHRERIFORRN 7 T O—F
BRYINSGFA L

« BA=RIZ(ARN)EMEEDEE R
« WERE D RIS (HA) EiES DB %

LANSSH A L

[MFEDIEEZZZENT
[F—o &L TLZEN]

» REFRIORKESDERZRND



DRATINGH A I

REEHLIERE

Cue Memory Test Response

MR- BE-E - ED - S REHGEDDEYEERER
(EHRIDFFINEHLETHRETAXLI=1D)

« FRBAINUVMIHBLE-EEIZHRAET S

15



LA NINSE A L

WERB~DIET

[Gaze the cross in
the center without
thinking anything
particular]

B ¥ ix;EE)= "Brain activity in the absence of an explicit task, such as
sensory input or motor output”  (ZEFFIXNEEIEHIES)
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DEE (FE&x)

Atlas of the Human Brain, 3 Editions dJ<t)e=

resolutions : 1x1x1 mm Image intensity

size : 192x256x256 voxels CSF < Gray matter < White matter
time : 10 minutes
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T1-MRI #Z#ERX (standard brain, template brain)
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subject01 subject02 standard brain ICBM152
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dMRI
(one slice, one angle)

resolutions : 2x2x2 mm

size : 100x100x75 voxels
angles : 16~256 directions
time : 10 ~ 60 minutes
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Non-invasive study of human brain funetion and psychophysiology (2nd edition)

Satoru MIYAUCHI

Kobe Advanced ICT Research Institute,

National Institute of Information and Technology
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RESEARCH ARTICLE

Could a Neuroscientist Understand a
Microprocessor?

Eric Jonas'*, Konrad Paul Kording®?®

1 Department of Electrical Engineering and Computer Science, University of California, Berkeley, Berkeley,
California, United States of America, 2 Department of Physical Medicine and Rehabilitation, Northwestern

University and Rehabilitation Institute of Chicago, Chicago, linois, United States of America, 3 Department of
Physiology, Northwestern University, Chicago, lllinois, United States of America

Yuri Lazbnick’s well-known 2002 critique of modeling in molecular biology,

“Could a biologist fix a radio?”
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JONAS, ERIC; KORDING, KONRAD PAuUL (2017) “Could a Neuroscientist Understand a Microprocessor?”,
PLoS Computational Biology, vol. 13, no. 1, pp. 1-24
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We find that many approaches in neuroscience,
when used naively, fall short of producing a
meaningful understanding.

JONAS, ERIC; KORDING, KONRAD PAuUL (2017) “Could a Neuroscientist Understand a Microprocessor?”,
PLoS Computational Biology, vol. 13, no. 1, pp. 1-24

47



5T Hm B HIERIE (1/4)

ERM7IO0—F BHH®7IO—F

S— PAIE % H IR I D 7 &> TIRR

. wmme L&SETRHILF. BORITERD

o BiA A=Y ARDAHIE>THEALLSIET S

- BIEHE LDTHD. EORITZERET D1
cerasga | DITFETNFFEBLETNIE
. 51N ]

Recording electrode ——»

Visual area
of brain

[ <
0 L.'A
0 Stimulus
N A — _ ~ id M
V1 A{LERME= 1 —0Y sete “VISION”
sy David Marr 1982



STEHRHEERIE - MARRDIHEH (2/4)

TR

EHEERD
LA

FZILT)X L
]12a9]%

N—Fozx7?
EEDODLA
)L

BEEZEET =D 3IKE

RO BREIEH, GEENIELD,
ZLTEDERITRAIREZ T IR D EER (AT D ?

AREHRADRBRIEAH,
ERO=ODT VTV X LEF A,

REETFINTVXLIYEHICEDKLSITERS
nadm.,

49



STEHRNHERERIYE : MARROYHEA (3/4)

TR A3 - 5 b 5~ B Dl

HEER |GTE0BEIX AN, BEEANEY | TRINDEREER
DLRIL | h, ZFLTEDETARELRAKROIE | ISEIER
1 b miLFE

AREH T DORBFIELAH BERELLT
EHDI=6HDT7ILTY X LEII[H, | DEBR
Q-learning

RIVETZILTYXLHAYEMIZED | INiES)-fREIET
FOUTEBEHIN DD BIDEERGER
K EEZ

50



sTEamBVHRERIF | MARRDIE#EA (C K DR EERFER (4/4)

Neuron

The Challenge of Understanding the Brain:
Where We Stand in 2015

John Lisman'-*
1Biology Department and Volen Center for Complex Systems, Brandeis University, 415 South Street, Waltham, MA 02454-9110, USA

*Correspondence: lisman@brandeis.edu
http://dx.doi.org/10.1016/j.neuron.2015.03.032

Starting with the work of Cajal more than 100 years ago, neuroscience has sought to understand how the cells
of the brain give rise to cognitive functions. How far has neuroscience progressed in this endeavor? This
Perspective assesses progress in elucidating five basic brain processes: visual recognition, long-term mem-
ory, short-term memory, action selection, and motor control. Each of these processes entails several levels of
analysis: the behavioral properties, the underlying computational algorithm, and the cellular/network mech-
anisms that implement that algorithm. At this juncture, while many questions remain unanswered, achieve-
ments in several areas of research have made it possible to relate specific properties of brain networks to
cognitive functions. What has been learned reveals, at least in rough outline, how cognitive processes can
be an emergent property of neurons and their connections.
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