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Neuromelanin imaging: current concepts
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1) Sasaki M, Shibata E, Tohyama K, et al. Neuromelanin magnetic resonance imaging of locus ceruleus and substantia nigra in
Parkinson’s disease. Neuroreport 2006;31:1215-8

2) Ogisu K, Kudo K, Sasaki M, et al. 3D neuromelanin-sensitive magnetic resonance imaging with semi-automated volume
measurement of the substantia nigra pars compacta for diagnosis of Parkinson's disease. Neuroradiology 2013;56:719-24

3) Yamashita F, Sasaki M, Fukumoto K, et al. Detection of changes in the ventral tegmental area of patients with schizophrenia by
using neuromelanin-sensitive magnetic resonance imaging. Neuroreport 2016,27:289-94

4) Shibata E, Sasaki M, Tohyama K, et al. Use of neuromelanin-sensitive MRI to distinguish schizophrenic and depressive patients

and healthy individuals based on signal alterations in the substantia nigra and locus ceruleus. Biol Psychiatry 2008;64:401-6
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Visualizing the contents of the mind's eye using ultra-high field fMRI

Rainer Goebel ’ : ‘

Department of Cognitive Neuroscience, Maastricht Brain Imaging Center, Maastricht University
The Netherlands

With ultra-high magnetic field (UHF) fMRI at 7 Tesla and higher, structural and functional features
of the human cerebral cortex can be studied at a sub-millimeter 'mesosopic' scale beyond the
common ~2mm resolution of standard 3 Tesla MRI scanners. At sub-millimeter spatial resolution,
it becomes possible to separate brain activation of neighboring cortical layer compartments and
cortical columnar-like clusters [1]. | will present experiments that show that it is possible to
topographically map feature codes in early and mid-level brain areas and to link laminar activity
profiles to cognitive phenomena such as perception, expectation and consciousness. As an
example, | will present a study that relates mapped columnar clusters in the human motion
complex (hMT+) to consciously perceived directions of motion in an ambiguous motion display [2].
| will also describe how the high signal-to-noise ratio of 7T fMRI combined with denoising
autoencoder networks enabled us to decode imagined letter shapes from retinotopic activity

patterns in early visual cortex [3], even from single trials in a real-time fMRI BCI experiment [4].

References

1) Kemper VG, De Martino F, Emmerling TC, Yacoub E, Goebel R (2018). High resolution data analysis strategies for mesoscale
human functional MRI at 7 and 9.4T. Neuroimage. 164, 48-58.

2) Schneider M, Kemper VG, Emmerling TC, De Martino F Goebel R. (2019). Columnar clusters in the human motion complex
reflect consciously perceived motion axis. PNAS Sci USA, 116, 5096-5101.

3) Senden M, Emmerling TC, van Hoof R, Frost MA, Goebel R. (2019). Reconstructing imagined letters from early visual cortex
reveals tight topographic correspondence between visual mental imagery and perception. Brain structure & function, 224(3),
1167-1183.

4) Goebel R, van Hoof R, Bhat S, Lithrs M, Senden M (2022). Reading Imagined Letter Shapes from the Mind'’s Eye Using Real-

time 7 Tesla fMRI. 10th International Winter Conference on Brain-Computer Interface, 1-3.
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OFshlzEE 2
Neural dynamics of the primate attention network

Sabine Kastner

Princeton University

The selection of information from our cluttered sensory environments is one of the most
fundamental cognitive operations performed by the primate brain. In the visual domain, the
selection process is thought to be mediated by a static spatial mechanism — a ‘spotlight’ that can
be flexibly shifted around the visual scene. This spatial search mechanism has been associated
with a large-scale network that consists of multiple nodes distributed across all major cortical
lobes and includes also subcortical regions. To identify the specific functions of each network
node and their functional interactions is a major goal for the field of cognitive neuroscience. In
my lecture, | will give an overview on the neural basis of this fundamental cognitive function and

discuss recently discovered rhythmic properties that set up alternating attention states.

11



RS R L [ International Symposium
“Toward understanding of large-scale

human brain dynamics”

12



9H16H 15:15-15:50

OFEY »RI I L

A Challenging Target: Imaging Subcortical Activity with MEG and EEG

Matti Hamalainen

Harvard Medical School
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Uncovering predictions in language using human electrophysiology #\
and Al ;

Floris de Lange

Radboud University

We live in a largely predictable world. Capitalizing on this structure allows us to predict events and
agents around us. The ability to predict future input allows us to efficiently encode, learn and
recognize sensory input. But what exactly does the brain predict in natural settings? In my talk, |
will discuss recent findings where we addressed this question by analysing brain recordings of
participants listening to audiobooks, and using a state-of-the-art deep neural network (GPT-2) to
quantify predictions in a fine-grained, contextual fashion. Our results show strong support for
ubiquitous prediction mechanisms during language processing, and support the notion of a

hierarchy of linguistic predictions across all levels of analysis, from phonemes to meaning.
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Measuring human brain dynamics using optically pumped magnetometry

Matthew J. Brookes

University of Nottingham

Despite providing high quality spatiotemporal maps of electrophysiological activity, current
instrumentation for magnetoencephalography (MEG) is limited by cumbersome field sensing
technologies, resulting in major barriers to utility. In this talk | will discuss a new generation of
MEG technology that is beginning to lift many of these barriers. By exploiting quantum sensors —
known as optically pumped magnetometers (OPMs) — “OPM-MEG” has the potential to outperform
the current state of the art, promising enhanced data quality (better sensitivity and spatial
resolution), adaptability to any head size/shape (from babies to adults) motion robustness
(participants can move freely during scanning) and a less complex imaging platform (without
reliance on cryogenics). | will discuss the current state of this emerging technique and describe its

far-reaching implications for neuroscience.
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Effective optogenetic manipulation of the macaque brain and observation by functional MRI (opto-
fMRI)
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(1) Watanabe H, Sano H, Chiken S, Kobayashi K, Fukata Y, Fukata M, Mushiake H, Nambu A (2020) Forelimb movements evoked
by optogenetic stimulation of the macaque motor cortex. Nat Commun. 11: 3253.

(2) Goda N, Hasegawa T, Koketsu D, Chiken S, Kikuta S, Sano H, Kobayashi K, Nambu A, Sadato N, Fukunaga M (2022) Cerebro-
cerebellar interactions in non-human primates examined by optocenetic functional magnetic resonance imaging. Cereb Cortex

Commun 3: tgac 022.
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Development of high-density ECoG array and wireless communication technology ;&\ W
for BMI
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1) Kaiju T, et al.: High-density mapping of primate digit representations with a 1152-channel HnECoG array, Journal of Neural
Engineering, 18(3) (2021)

2) Kaiju T, et al.: High Spatiotemporal Resolution ECoG Recording of Somatosensory Evoked Potentials with Flexible Micro-
Electrode Arrays, Front. Neural Circuits, 11 (2017)

18



9H17H 11:55-12:20 h
OBERNY Y RI I L w- -

S HBIERCE Z DMHEAR & b MNA X —2 > F o BT D ajsett ‘i‘

MR fingerprinting: how it works & its potential on human brain imaging
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1) Ma D, Gulani V, Seiberlich N, et al. Magnetic resonance fingerprinting. Nature. 2013;495(7440):187-192.

2) Fujita S, Buonincontri G, Cencini M, et al. Repeatability and reproducibility of human brain morphometry using three-
dimensional magnetic resonance fingerprinting. Hum Brain Mapp. 2021;42(2):275-285.

3) Kérzddrfer G, Kirsch R, Liu K, et al. Reproducibility and Repeatability of MR Fingerprinting Relaxometry in the Human Brain.
Radiology. 2019;292(2):429-437.

4) Buonincontri G, Kurzawski JW, Kaggie JD, et al. Three dimensional MRF obtains highly repeatable and reproducible multi-
parametric estimations in the healthy human brain at 1.5T and 3T. Neuroimage. 2021;226:117573.

5) Fujita S, Cencini M, Buonincontri G, et al. Simultaneous relaxometry and morphometry of human brain structures with 3D
magnetic resonance fingerprinting: a multicenter, multiplatform, multifield-strength study. Cereb Cortex. 2022; published

online ahead of print
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Neural mechanisms underlying the hierarchical construction of aesthetic value

Kiyohito ligaya
Department of Psychiatry, Columbia University [rving Medical Center, New York, 10032 NY

Little is known about how the brain computes the aesthetic value of complex stimuli such as visual
art. Here, we show functional neuroimaging data supporting our computational model's value
computation. The model extracts features that are ubiquitous among visual stimuli, and then
integrates the value of those features to compute an overall aesthetic value. This mechanism can
compute the value of a wide range of stimuli, even ones that have never been seen before. In
neuroimaging data, we show hierarchically represented features through the visual cortex. These
features are also encoded in posterior parietal (PPC) and lateral prefrontal cortices (IPFC),
representing a rich feature space necessary for value construction. The final aesthetic value is
encoded in medial prefrontal cortex (mPFC), which we found to be functionally coupled with PPC
and IPFC, consistent with the model's prediction that the aesthetic value is computed by linear
integration across features. We found not only that this brain-wide computation is consistent with
an interpretable-feature-based value mechanism, but also that it resembles the computations
performed by a deep convolutional neural network. These results suggest how the brain transforms
a novel complex visual stimulus into a single scalar aesthetic value using a common feature space,
and further suggests a strong analogy between interpretable value computation in the brain and
an artificial neural network. These findings reveal a general computational mechanism of value

construction that can be applied to a wide range of realistically complex, novel, stimuli.

References

1) ligaya, K., Vi, S., Wahle, I. A, Tanwisuth, K., & O'Doherty, J. P (2021). Aesthetic preference for art can be predicted from a
mixture of low-and high-level visual features. Nature human behaviour, 5(6), 743-755.

2) ligaya, K., Yi, S., Wahle, I. A, Tanwisuth, K., & O'Doherty, J. P. (2020). Aesthetic preference for art emerges from a weighted
integration over hierarchically structured visual features in the brain. BioRxiv.

O'Doherty, J. P, Rutishauser, U., & ligaya, K. (2021). The hierarchical construction of value. Current Opinion in Behavioral
Sciences, 41, 71-77.

20



56 ML MY+ A -2 THRE
ETRER : 7T FEO(ETEN - HEERIIRT> 5 —)

EITEE  EFE FMNEARERRBERZARR). ARB EWH(ENKREMBIZHRRN). B BAGERRBIIAZE). XEF BEERK
FARFIBHRETERATRR). RS FE(EZEH - RERATRE 5 —). Bif REERERENAXZAZREHTHERS).

I RS (BARFERFTEBEIRFAZFRN). M AR CFRRPEGHERNFMR T 5 —). il TEERICAPEHRFHATR).
HIL 503 (REXFAFMAREFRRAFZREFREFRE). )l B(ROBKRZFEZATR). B B—(BRBEERFAFER
EHEET AR, STH MM (EREEMFTHBIN EREEMAAR > 5 —)

BB . FNIKRZRRIFARAT MBS HARE
T194-8610 BHREPETEHME/IIZ¥E 6-1-1 TEL 042-739-8265 E-mail: humanneuroimaging@gmail.com
EHE  H Bt

FHERRAYY D i FENEIFEMH - HEEFARTE Y —). BiF REGRREMERAT). T Foh(BRARFRFTHBLEET
HFTRR). BNl BR(REAZF). T EE(BARZMREBERZRTN). K HAHERCEARAEGKENZREE> Y —).
e fBEF(BNIREMRIEAZRT). S8 B(EARZAREBEIRAARAR). AW BF R AT EMHENFHATRE 5 —)

HiE  XEMFEHENA - HRARLR [HSHERFRFENSR] . BARFRREBEEFATR. BRI ERERF
RRE>5—

21




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




