E ) ¥
HOSTS

ERXZFFBHTERTHO
Center on Frontiers of Computing Studies, Peking University

ERRZ2OESINRZZR

School of Psychological and Cognitive Sciences, Peking University

AT ERECIFSIE T

Al Center for International Cooperation and Disciplinary Innovation

BEAERATISREEERINE
State Key Laboratory of General Artificial Intelligence

tira B8
CO-ORGANIZERS

IERARZFIDGEI X WFL Z AR
IDG/McGovern Institute for Brain Research at Peking University

EOS M EERBEILRTERIRE

Beijing Key Laboratory of Brain-Computer Interfaces and Mental Health Regulation

PEHBENZZRINNHEENFEES

Branch of Cognitive Neurobiology, Chinese Neuroscience Society

ColRe

IERAXFIANEER

B

LA XIBY Ecilz

MZOFHREI R0 8

THE ORIGINS
OF COGNITION

FROM CORE KNOWLEDGE
TO MACHINE MINDS



H =
CONTENTS

LA XKl BEc il

MEOHIRE R 0E

SRXFBREN

FARESEN oo,

8

26

THE ORIGINS
OF COGNITION

FROM CORE KNOWLEDGE
TO MACHINE MINDS

INTRODUCTION...cccovvssvrsessensssssssssssssssessssssese 2
AGENDA........covvsvvmsssssssssssssssssssssssssssssssssssssssses 4
ATTENDEES......ccoosvvssvsssssssssssssssssssssssssssssssssssnses 6
EXPERT BIOGRAPHIES.............0ooovvsvmssssssssssisssesin 8
PROFILE OF THE ORGANIZING COMMITTEE.............. 26
HOSTS.....occovvenssessessssssssssssssssessessssssss s 28
CO-ORGANIZERS......cccocvvrvrsensssssssssssssssssssssssssees 33

01

CoRe2?

ERKXFNANEEH



2IXES
INTRODUCTION

WHIRE IR
MO FNIREHL 28 08

INIAETISR? B)LHIE—KBE: tIERESXTHME., IR, LESHARNZOMIR,
HEEARAS, BHESSHSEDANER, LENRREXFNROE : RIFNEETEER
HHER. 255887 HPBEATAATIRGMAR?

F—H8xT " OENER: OMIRSRBFHN " KT OMIRRFR2TA . @nE, UK
ESNIREZILBEANMEER, EARESRRRE., F85T “BEiHa0E : BYMIRR
SAERE " TS @HIERERPE— MM ESEMIANES, UREESHNNOZNRFNE
BXIE, F=HIT WSV SR, RERESKEMEE " ERANNASERNERNHSE
&, URAARMEREIETUI 4R E O EEEB NS S E ML BESERNRERIE, EM
BT “RIR. MESMME " ERRHHNMETANEEEALRIRMNEE R FRIRREMNSE,
NRBRRE ALXHSHIRBZMETHENE, URRIRSERNASEMNERIRBFNK

CoRe 2026 RE=|@itmAXFINMEER, siEEESEA “BHEOENHFER” (2024
F) 5 SANNMETR: FEARSHNE" (2025F) , ABE—XENSNEFENBRE . =iHiE
RZBAMARINERITIE, CTROEE ., HARZSATEEMENHARE . RIIFEELER
SCINIFIR ST EEE |, IRHFEBMSSENEE,

02

CoRe2?

ERKXZFIAEEE

The Origins of Cognition
From Core Knowledge to Machine Minds

Where does cognition come from? Infants are not blank slates. They begin life with core
knowledge of objects, places, number, and people, and they extend this knowledge through
language and social interaction as the brain develops. The origins of mind also bear on machine
minds: what starting points, experiences, and architectures does flexible intelligence require,
and which of them could an artificial system share?

The first session, Origins of Mind: Core Knowledge and the Developing Brain, asks what core
knowledge systems are and how they work together, and how language builds on a neural
scaffold already present in infancy and develops through interaction with others. The second,
Minds in Interaction: Cross-Species Communication and Human Conversation, considers what
counts as evidence that a species has a cognitive ability and how wording and timing shape
difficult conversations between physicians and patients. The third, Bridging Brains and
Machines: The Social Brain, Deep Models, and Brain Foundation Models, examines how the
human brain manages the complexity of social life and how brain-computer interface
foundation models, pretrained on large-scale brain data, learn representations that can be
reused across individuals and tasks. The fourth, Consciousness, Perception, and Brain
Networks, asks whether perceptual metacognition in the prefrontal cortex sets conscious
human perception apart from feedforward deep networks, how networks from fly brains to
human societies compute value, and how feedback and attention contribute to visual
awareness.

CoRe 2026 is the third Workshop on Cognitive Reasoning. The first two editions took as their
themes Bridging Minds (2024) and Cognitive Scaling: Bridging Brains and Machines (2025). The
one-and-a-half-day program of nine talks, three poster sessions, and a closing panel discussion
brings together researchers in psychology, neuroscience, and artificial intelligence. We hope it
will help connect experimental evidence with computational models and identify questions that
call for collaboration across fields.
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R - HifEKR5=
Elizabeth Spelke

IBHEARFE
Harvard University

FRWFH - FF/RT, REXKEIHRR-L-HRE
DIBEHEEIR, KN, OESNBPOMARR, AR
ANEZE)LBIAFEESD , URJLEXNYIER., . A BE
SN a#rREmRFZEINEGES ; HhXTFTEB)LIAFEE
NHNAREREBETHOEE (BILHEHFALA) (What
Babies Know, 2022) , ZBEHHEZFRAH, hE=E
EERMNZERRLT. ZEBZASHRZRRL, UREEE
REAREBENRL, hEZRASSHFOIESINARZRE,
BEEE-EIAARZZURTE - KEAMBER 2
RERE, WERRRAZREE LM, MNRFE -
HH7 (Eleanor Gibson) f1Z/RER - &=E/R (Ulric
Neisser) o

Elizabeth Spelke is the Marshall L. Berkman Professor
of Psychology at Harvard University and an
investigator at the Center for Brains, Minds and
Machines. She studies the cognitive capacities of
human infants, summarized in her book What Babies
Know (2022), recently translated into Chinese, and
children's capacities for fast and flexible learning about
objects, places, people, number and geometry. She is
a member of the U.S. National Academy of Sciences
and the American Academy of Arts and Sciences, and
a corresponding fellow of the British Academy. Her
honors include the Atkinson Prize in Psychological and
Cognitive Sciences, the de Carvalho-Heineken Prize
for Cognitive Science, and the George Miller Prize in
Cognitive Neuroscience. She received her Ph.D. from
Cornell University, where she studied with Eleanor
Gibson and Ulric Neisser.
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Core Knowledge and Human Intelligence

IEERNARAZOIRRE T S ARBNIERE, EZO0MRNEFEESRSILAT —EE#E, EARKR
REP, HERWHP=NEE, BI195HEBEEHRNEE (B)LFEFA) (What  Babies
Know ) FHEXIERIMITIXERE , £—, ROMIRRARERMTA: BIIRMXRS. B8RSR,
E2B A4 (Bai et al., Behavioral and Brain Sciences, in press) ? £, RAEMZ O
REGRESEIIE? MR, X2W@thEN (Liu et al., Communications Psychology, in
press) ? =, XFRZROMIRREAZENZEINHAR, REEHXREL, FERSBFESHIHAE
( Quilty-Dunn and Wood, Trends in Cognitive Sciences, in press) ? XXLE@RAMEE, HIE
BRE)LEOE . ILERANEIED, URAEXSHESENARRETHODE,

Recent research provides striking evidence for core knowledge, but its existence has raised
questions. In this talk, | take up three of them, each raised in a recent critique of the claims in
my book, What Babies Know. First, what are core knowledge systems: are they perceptual
systems, belief systems, or something else (Bai et al., Behavioral and Brain Sciences, in press)?
Second, can different core knowledge systems work together, and if so, how (Liu et al,
Communications Psychology, in press)? Third, does research on core knowledge and the
learning it supports lead to insights or to contradictions and dead ends (Quilty-Dunn and Wood,
Trends in Cognitive Sciences, in press)? Answers to these questions suggest new insights into
the minds of infants, the prodigious learning capacities of children, and the nature of intelligence
in humans and machines.
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JERIFBKRE
Beijing Normal
University

MEEt, tRIBEAROBESEEE. BTES),
BERTHILEER / REEZRNEELEHR. KBNS
JIIEEEESHMIKEBNBETBENFINAR . HIRREREGE
BR4)LNEE . AEER. IERFIAMNSTANEUAR
HWEEEERL, AR/LEARNITNSESEKRTIREUES
ME. MEHMIENR, HREEXKRETREHLENIGKFE
5FMHPNNE, TRHASE5ZMERERANEESTNE, B
BEFELEZSTEOCENIROMEEVERSERR . FE
HMERNZZINNHEENZDSHRAZTREFARS, EN
$B{ECommunications Psychology#FIRZ .

Dr. Xi Yu is an associate professor in the Faculty of
Psychology at Beijing Normal University. She received
her Ph.D. from the University of Hong Kong and
completed postdoctoral training at Boston Children's
Hospital/Harvard Medical School. Her lab focuses on the
neural and computational mechanisms underlying
language and conceptual development. Combining
longitudinal pediatric neuroimaging with cognitive and
behavioral assessments and computational modeling,
her team investigates when and how the developing
brain learns linguistic regularities and organizes semantic
knowledge through multimodal postnatal experiences,
with translational implications for early screening and
intervention. She has led projects funded by the National
Natural Science Foundation of China, serves on branch
committees of the Chinese Psychological Society and the
Chinese Neuroscience Society, and is an Editorial Board
Member of Communications Psychology.
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The Early Neural Foundations of Language
Development

C

BEERAXRENERIANNNEE, IENHEEERALSN. BENEFESEIRN, XFHH
SIEXR. FISHKRBENEARE, BERESHNARNG, SERRNZRZEAKBARNESHMA
ZEHM, UREEX—EERNEEERER, AREGESGFEILSHAREFRZGEHR . JLEHND
ERMR, URBABRETESERNUHESNER, BRESARNMENENT , REELEE
MZFEIERE, REXFESKBARNBEIRERILBENSEL , XEIFESERE)LKW
BHOERFA . RAREFARPEMEREAOEERL, UREILBHERNZFTESHEFIES
MEZSRAZEINEXE, fEfE, BERTAMRENSHEFLEREEFESISHNER, HNEAIE
= MEEN T AR XEE I TSR SURIEREF RIS KMIRRNAI . &E, REEENBREA]
IEHX T 2R LERSRRNARAN, BRIESERSEXMIREHBUARTAZBIKE, FR
WES R SIHIR AR RAEERM

Language is a signature human capacity. Children exhibit an ability to learn language
spontaneously and efficiently from birth, supporting their verbal communication, learning, and
the development of abstract thought. Understanding its developmental mechanisms requires
examining both the early neural foundations that support the protracted development of
language abilities and the experiences that facilitate this process. In this talk, | synthesize
evidence from neonatal and adult twin neuroimaging, longitudinal pediatric studies, and
computational analyses of naturalistic comprehension to characterize the neural network
mechanisms of language development. | will present converging evidence that a neural scaffold
for long-term language development is already present in infancy, drawing on neonatal network
organization, genetic contributions to corresponding connectivity patterns in adult twins, and
longitudinal associations between infant neural network characteristics and later language and
literacy abilities. | will then consider the role of postnatal experience in language development,
examining how interpersonal interaction supports language acquisition and how the developing
language network becomes increasingly sensitive to contextual predictability while attending to
naturalistic conversations. Finally, | will briefly discuss our recent findings on how linguistic
information relates to the formation of categorical semantic organization in preschoolers,
illustrating the possible contributions of language to the development of richer, more abstract
conceptual knowledge.
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HERER - ZHEE, INKEZHTFIRINNRERE
iR, HEEZREBINNIIREEE, MEAREESIR.
MBSHESGE, RRALXREMIHVHIINNERZRAEN
MER. EBNTEEAMERRME . ARTAKIESE
MAIERE, EUETEERIONE LRRDWITASERE,
HREENEATIHEEHMHRR, BIEABRTRIKER
MITANBMWER, ZFEETHEERXRZNI = - S5
ROBESEMRARGELZEN, HED=E - EBRHK
ALZERRFNEELTEHR

Federico Rossano is an Associate Professor of Cognitive

E%Eﬂ . gﬁiﬁ Science at the University of California, San Diego, where

. he directs the Comparative Cognition Lab. His research
Federlco Rossano investigates the evolution and development of social

— cognition and communication across humans and other
NN K ZEZ IV SO animals, combining experimental, observational, and
UC San Diego computational approaches. His recent work uses

large-scale citizen science, longitudinal behavioral
datasets, and artificial intelligence to study animal behavior
and intelligence at scales previously impossible, from
communication in thousands of companion animals to
automated tracking of primate behavior in naturalistic
environments. Rossano received his PhD from Radboud
University and the Max Planck Institute for
Psycholinguistics and conducted postdoctoral research at
the Max Planck Institute for Evolutionary Anthropology.

ERIANNZEEESHARARDHNARA . KRURSSZERLNERE, REREENE
o, A, I—NEHIGETESY ., AIHE ESESYESHERANRE, AERRLSHEE
WEIRD (77, EEHE. Tk, E@. BE) AR, MaPRiWEEREBIZARRE (&5 . #l
B, HYMEREMELER) KR, XEARE: RNFIARNMEEBURKREFREYM, X
ERRURRANNGLURURRES

SERXNS—NERE: tAAREEE—MHESEMINMENNIERE? ERROEZS,
ERMEMENEREFREEAE, BESKREEALLS (>50% ) B MARBIRE R HXMEE
B A, WRAREERBUNER, UREBRFEESEIKFEHTHR , BIEREETMIEE
REMSTHIKE, BARANARRIALSTRIVKFERNAS; MI3FERAREETNEHE, £
PR H A B B R MAN AT RE B , XEMUERTREMZINNBEN PERXNER .
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The data we have, the data we need to properly
assess diverse intelligences

C

ERRRES, REGILE: LARELHERLRERE, AMRXEFFLCLETRN, ERZFLE
BOARALH, ENERNLRZWNAEEAMELRRZE . ATHEEE . HENAK S
MR, EREYM . BERIAM ., MER. £EL. SISHESXRRANBERABREAER: B
MeEBHRERNAULRE. MEASEURIEEL ., E2EHIBSHERE, EREAERE. EHRT
ER/BE. ITMFEREABRBNBEEEXEE,

Comparative cognition seeks to understand the evolution of intelligence by studying how
different species perceive, communicate, and interact with their worlds. Yet the field faces
intertwined problems of replicability, generalizability, and ecological validity. Human participants
are disproportionately drawn from WEIRD populations, while animal subjects often come from
BIZARRE environments, raising questions about whether the individuals we study adequately
represent their species or the conditions under which cognition evolved.

A related problem concerns what counts as evidence that a species possesses a cognitive
ability. In developmental psychology, claims about an ability at a given age generally imply that
it is reliably expressed by a substantial proportion of individuals (>50%). Comparative studies,
however, often rely on small samples and group-level comparisons with chance. A group may
perform above chance even when no individual does so reliably, while striking individual outliers
may be overlooked when the group as a whole fails. Such practices can obscure meaningful
variation in cognitive capacities.

In this talk, | argue that moving research beyond traditional laboratory settings is not merely
methodologically desirable but scientifically essential. | describe how my lab combines
large-scale citizen science, longitudinal behavioral datasets, computer vision, and field studies
to examine cognition across species and contexts. Individual differences, life histories,
motivation, and social relationships should not simply be treated as confounds: they can reveal
how intelligence develops, operates, and evolves. More representative, ecologically grounded,
and individually sensitive datasets are essential if we are to characterize diverse intelligences
accurately.
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=ik - R4
Anne E. C. White

MK EZ T F AR
UC San Diego

R - R4F, IIMNAKEZMTIFORAHBEZRHIEK
B, hEEMMMAEZREHSFEZTZM, EMMNKEZEZ
MOoRKSBUHSEHELEZN, HNARBETERGEREX
S5FKRERREBN® N, XAREMRAE, K81EH
SIEQF . BEE. BEBRMAT ST MSSEMMNKZSR
HHAREZHOLRIMMNAKEZ BT T REREHLIES X KH
REFIBEBLIERARR, HEHAREEERREREENRFEMZ
RANfaI P AR GMA T HITINE . FA—RBEFHSER, it
RHEHXFRNEFHREURETRSTRESENAFEE @A,
wEEJournal of General Internal Medicine. Cancer
Medicine. Health Communication. Social Science
and Medicine. Qualitative Health Research. Patient
Education and Counseling. BMC Family Practice.
Language in Society. Language and Communication
PAR Social Psychology Quarterly E&FILI,

Dr. Anne E. C. White is an assistant professor in the School
of Public Health at the University of California San Diego.
She received her AB in Sociology from Princeton University
and PhD in Sociology from the University of California Los
Angeles. Her research focuses on doctor-patient
communication and its impact on participant experiences
and health outcomes. She uses a mixed-method approach
combining Conversation Analysis, ethnography, qualitative
interviews and statistical analysis. Dr. White was a
postdoctoral fellow at the University of California Davis
Medical Center and the Sanford Institute for Empathy and
Compassion (at UCSD) where she studied how chronic pain
patients negotiate opioid prescriptions during primary care
visits. As a medical sociologist, she is particularly interested
in rural healthcare settings and inequities in access to
medical care. She has published in the Journal of General
Internal Medicine, Cancer Medicine, Health Communication,
Social Science and Medicine, Qualitative Health Research,
Patient Education and Counseling, BMC Family Practice,
Language in Society, Language and Communication, and
Social Psychology Quarterly.
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A Conversation Analytic Approach to Doctor-Patient
Communication: Navigating Challenging Clinical
Discussions

C

EFSBNRERSFNEZNMREAR, CE¥MERRER ., EAXERSEH, BEESINEN
BEIRIES M (Conversation Analysis, CA) H#TEZERIIEER, HAAREBEWDTESIEL T
MNAETRREATREMES ., SESIFE—MEEHRRAZE, CBESREESESETAFRELN
NREFMXE, KAREBRARENDE, FIESPTEEERRSTARKRER THNEREESXA, L
IRBNRIEE A BT AN RANELE , REEEIESTSHMEBRRAENXBIRE, H
ERNMB=MST LFNIEFLFERE, AREVEEBATHARIRT . S8BT, B4Em
B, XUEZSFXHEESMMATZHN (BAEAE.. BRERSDE) . HiERY, URHIERE
PRHARTL, e, BETEETIIESTRONERZHT, XERRBRT EETRZIRETEE
AIRNBEFELASTAH, 85F: (1) 4EBENERIAG; (2) YBCE5ZEZEHRERN, Wit
BEREXE,

The quality of healthcare communication can impact both patient experiences and outcomes.
This talk highlights aspects of communication that can be systematically examined using
Conversation Analysis (CA) and provides guidance about how researchers can incorporate CA
into healthcare studies. CA is a qualitative method for studying naturally occurring
communication by analyzing recurrent, systematic practices of verbal and nonverbal behavior.
CA involves examining audio- or video-recorded conversations and their transcriptions to
identify practices speakers use to communicate and interpret behavior. | will explain what
distinguishes CA from other methods that study communication and highlight three accessible
CA approaches that researchers can use in their research design, analysis, or implementation of
communication interventions. Specifically, these approaches focus on how talk is produced
(specific words, framing, and syntax), by whom, and when it occurs in the conversation. | will
then discuss conversation analytic medical studies that highlight difficult social actions
physicians are routinely faced with during patient visits including 1) correcting patient
misconceptions, and 2) navigating their own self-disclosures when they share the same
condition as the patient.
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Yin Wang

JERIFBKRE
Beijing Normal
University

A8, ERITERFEHR, IDG/EXXMRIZE TP
bR TIRKZERGSOEBZE LR, BEEANAENRE
REFTHELEIZ, TRRBEARD THRERNGUSH
SR EHMBGA SHE, FRAXENHEFELREE
RABRIARR, MESERSMARTTE, SF0EYE
Z. RINBER., ELXK . ERFNEA. WBX. NEZD
. TEREURSESHEGRER,

Dr. Yin Wang is a Professor at Beijing Normal University
and a Principal Investigator at the IDG/McGovern Institute
for Brain Research. He completed his Ph.D. degree in
Psychology at the University of Nottingham, and
postdoctoral training at New York University and Temple
University. Dr. Wang's lab aims to uncover the cognitive
and brain mechanisms which allow us to interact with our
social world, and also to understand how these
mechanisms are compromised in people with social
difficulties. He uses a variety of methods including
psychophysics, eye-tracking, online experiments,
smartphone apps, movie-watching, network analysis,
computational modelling, and multimodal neuroimaging
techniques.
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The Hidden Architecture of the Social Brain

HEMSERERIIENRESERNBEE: HMNTEIRFIMNME., BiERE. LEBARXE.
BrRIERTEE . AKEERHENEREN, FEXMERMETEITUBI? ERXIREF, BEN=ZD
EERNX—@#E, F—, RBERARNAMBALSEERINI, BRARI2HXAMIRKR
FEIRE. EAMINSHER, UREANGEMHEEFRSESE . NMEMLEIIEEEXNINEEERER
NEFHT ., £, BERITOENTALESIIR, BRARXRSEEMINSHEMENOEEBESR
ENREZEHPBIZE, F=, BEAREIEDNAEREBUNERES, BHX TIEESENERR
FANEBEL (bonding) « 11T (processing) SM3S (coping) FERMNHAT, BEEXNIIEIEMSIN
BERAMIRGRE O . XEMRERIEDER T — X TFHSERMNINIBICHER, HEMETHE
A . RIEEHFUREDZBNEERE, B, XEFREIRET MO XERRFERNE
D[R NANENEIE, UIEARMSETFNRIEL?

Everyday social life confronts us with extraordinary complexity: we recognize individuals,
interpret intentions, navigate relationships, and judge right and wrong. What organizing
principles allow the human brain to make this complexity manageable? In this talk, | address this
question at three levels. First, | examine how the brain coordinates social information
processing, revealing flexible access to distributed person knowledge, differentiated pathways
for face processing, and an orderly arrangement of emotion-, value-, and
social-inference-related functional motifs in the ventromedial prefrontal cortex. Second, |
explore how the mind organizes social knowledge, showing how the diversity of human
relationships and moral concepts can be captured within compact representational spaces.
Third, | investigate how social abilities form structured systems, drawing on research into
bonding, processing, and coping in healthy adults alongside a large-scale synthesis of social
functioning in autism. Together, these studies motivate an emerging account of social
complexity grounded in neural coordination, representational compression, and
interdependence among abilities. They also raise a central challenge: how do these forms of
organization work together to support the flexibility of human social life?
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Quanying Liu

EAOREXE
SUSTech

XRT, MARBRAZEYEZTRERAKERHRE, Pl, ®Rile
EHEEMKERABEEIBA . MRETFT=EMNKZERERREL/MLT
F, FhRtaRUEBBEBETZRRELEFEM, HEEEEMMNETS
BRMNEELTEMRIE, 2019FEE, EEARKAFEIHEITE
S5i=HL= (NCC lab) , TEMRMNEOZERER | A-E5E
REEFTE, #n) “ZH-EA” RafEORANLR, AFEGNI
EAFmeEEwRetteimerx, U—E/BRIEZEENature
Biomedical Engineering. Nature Methods. National Science
Review (#E ) FHFI, NeurlPS. ICML. ICLR. AAAIZEHZEEFITR
2 ERFRIEX60RRE, HREM (AREESATIERE) (FREEX
FHRH2025FEEFH ) . EAMRMBEEER THRE275R,, K
2025 EMH ERERIFIER . 2026FHIEFTEFE,

Quanying Liu is a tenured Associate Professor and Principal
Investigator in the Department of Biomedical Engineering at the
Southern University of Science and Technology (SUSTech), and
the founder of Omni-Inteligence (Shenzhen). Liu received
bachelor's and master's degrees from the School of Information
Science and Engineering at Lanzhou University and a PhD from
ETH Zurich, Switzerland, and then conducted postdoctoral
research at the California Institute of Technology (Caltech), USA.
Returning to China in 2019, Liu founded the Neural Computing and
Control Laboratory (NCC Lab) at SUSTech. Liu's research focuses
on BCI foundation models, human-agent interaction, and related
areas, advancing bidirectional "read-out/write-in" BCI
technologies and offering new paradigms for decoding brain
function and intervening in neurological disorders. As first or
corresponding author, Liu has published more than 60 papers in
journals including Nature Biomedical Engineering, Nature
Methods, and National Science Review (cover article), and at
leading machine learning conferences such as NeurlPS, ICML,
ICLR, and AAAI. Liu has also published the textbook Human Brain
Intelligence and Artificial Intelligence (in Chinese; Tsinghua
University Press), named one of Tsinghua University Press's 2025
Books of the Year. Liu's publicly released EEG datasets have been
downloaded more than 270,000 times. Liu received the 2025
China Brain-Machine Intelligence Science Rising Star Award and
was named a 2026 Pujiang Young Scholar.
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Brain - Computer Interface Foundation Models

iEND (BCl) ERAENSEESELXNAHRAA-BRAEA/NBARESFERLRARNOX
SR . SRIBCIEIE “#HIEAL" 5 “REX/N" WA : BEEXWEIERNE EBRERL
AR, EARERESHYOERESHEES , mEFHOREME, A, RINLEHEEA TR
WA EOEERE , MEAMES REERIIGNRE—RERIEAR, B “ llG—EIlG—ME
WIERE " IRAFR, RMNEETES10ZSHNANEERE, BESR. SRS, SESHKNE
&7, ZIBHH . BETHISUERNERMERIE, SREREKE, REMEREEIRSSHEN
BINRERT, YIFRIUET EEEMEER (Scaling Law) , HEI TEERSEYT BOES, ABCIA
EHRARERERFEEETRAE,

Brain — computer interfaces (BCls) are at a critical breakthrough stage, expanding from
task-specific vertical applications toward general-purpose scenarios such as human-agent and
human-robot interaction. Current BCls face two major bottlenecks: too little data and models
that are too small. High-quality brain data are difficult to acquire and costly to annotate, and
conventional decoding models are typically built for a few subjects and specific tasks, severely
constraining model performance. To address these bottlenecks, Omni-Intelligence (Shenzhen)
has proposed a BCI foundation model that builds a unified neural representation framework
pretrained on large-scale, multi-source data, forming an end-to-end technical pipeline of
pretraining, post-training, and individualized adaptation. We have built a brain foundation model
with one billion parameters that integrates multi-source, multimodal, and multi-task brain data to
learn general neural representations reusable across subjects and downstream tasks.
Experiments show that model performance improves steadily as data scale and parameter
count increase, providing preliminary evidence that the model follows scaling laws and
demonstrating its potential for continued scaling. This work lays a technical foundation for
moving BCls from specialized systems to general-purpose platforms.
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Hakwan Lau
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University

Xz, BEEMRZHARR (I1BS) ROEE, HES
ETHERZBHNEEZEHRFO, EE5AESEYH
Z8Z . LEYEFMTERE, BEARETORANE
(fMRI) BR#NENO (BCl) , AR, STwAMKREIGRK
RiFE . AR EWFEBXRE, BEEEAFREELERA,
HECHKREZRTHIELEIIL%, e, tEBERFST
LT XE ., EBAE . BABUZEWRAMRIZ 50K
MM ARZBEZMORE (UCLA) , HEEUCLABELREIEH
B, tEEFBIREFEAREZIN Consciousness We Trust
(BRPIER (LARIRZAE) ) ©

Hakwan Lau is a director at the Institute for Basic
Science (IBS) in South Korea. In this role he leads a
nationally funded neuroimaging center, combining
human and animal neuroscience, psychophysics, and
computational modelling to study perception,
metacognition, and their clinical applications, through
the development of a hemodynamics (fMRI)-based
brain-computer interface (BCI). Lau earned his
undergraduate degree at the University of Hong Kong,
his DPhil at Oxford, and completed postdoctoral training
at University College London. Previously, he also held
positions at Columbia, the University of Hong Kong,
RIKEN Center for Brain Science, and the University of
California, Los Angeles (UCLA, where he was a tenured
full professor). He is the author of the open-access
academic monograph In Consciousness We Trust.
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Conscious Perception & the Prefrontal Cortex

BRI B IMUBTERMH B2 E ( granular lateral prefrontal cortex ) BEHIAANSFINN+HE
Z, BEENEPEREREER? &8, XEEHENEA? AZNBNBEYEEES T IWALE
BERRIRIIR “RE” MERNSE, XERAEBELREARNNMEIEEZ I MR ITIANX—RKT!
BMEREAEN, BZEERE , XESEANMXEENZEONER, FEEMNUISBRZA . XIH
BRI EMAB VR AR (BIBED) #kT, ERER, URNIEFKFEESUNEHREASTHNRIEZERE
BURAOIEHNEIEE, REER, MERDXELRE, EMARS2MHAHEF . RFEPBHBERT,
WIEREET “ REFRKGMHA " AR (nothing itis like) ; BEIRNE, BT LA XA
TOARN, BRABRERMATRIREG, Z2UTFEM . BT XEIRERATREMKE TR B IMU BT 52
B, MMM EE5ZRBHMK, XE5|H T —FMit ASERTTEEM : AXRRIKEMYAIH
B FEIE—FT M,

The granular lateral prefrontal cortex is generally considered to be important for high-level
cognition. But what role may it play, if any, in perception? The sophistication of human
perception exceeds feedforward 'deep' neural networks in current Al, in large part because our
perceptual processes are both monitored and controlled by the higher-order processes of
perceptual metacognition. These include not only the generation of explicit confidence, but also
implicit (i.e. automatic) judgments of reality versus imagination, of subjective similarity between
stimuli, the deployment of attention, and adjustments of readout mechanisms that are sensitive
to changes in noise level and representational drifts of early sensory content. It is difficult to
imagine what subjective perception would be like without these processes. Perhaps, in that
scenario, there would be 'nothing it is like' to perceive, i.e. perception without perceptual
metacognition, broadly construed as above, may well be best conceptualized as honconscious,
akin to blindsight. Because these processes likely depend on the granular lateral prefrontal
cortex, for which there is no homologue in rodents, this raises the intriguing possibility of the
uniqueness of human/primate perceptual experiences.
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Sungkyunkwan

University School of
Medicine / IBS CNIR

Emft, RIEXRZEZRER ., HAKES KM
SHEENMUEERE, B ERTEARBACEZHRAN
MZdh, BRinEEREMMZRRKR (IBS) #MER
FREHARPOMBERARR . WEFEAZRBHIE
BETEM, BAESFCHITAZNEETEMRR, LREE
EMMKRZBZZINDIRESZ LB EIHIR

Ka-Yuet Liu is a Professor in the School of Medicine
at Sungkyunkwan University. She studies how social
influence and context shape health. She worked at
the RIKEN Center for Brain Science in Japan and is
currently an affiliate of the IBS Center for
Neuroscience Imaging Research in Korea. She
received her PhD in Sociology from the University of
Oxford, was a postdoctoral scholar at Columbia
University, and previously served as a tenured
Associate Professor of Sociology at UCLA.
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From Social Networks to Neural Circuits: How Brains
and People Assign Value

RIIIAIK S F 5K ? RNERRE FIERT —MRAFITHESKNRRFLFES—MET, HxXY
ZIN XA e ISR EIEHT T E . FRKA—MERNEIRESEIRS, HPSMABELRELR,
FSHRNBEZESHE : BLUEHRNEENDEMDE . HISSXMINEE, RIBHTAR@EE, 25
2, MERAMZITEHEN, MARZMNBAPERZH, HSFXFABRE TRFNIER , FENF
B2 ADEREERE, B—HEETERS . CAEREERKKR, XEBURTF—PMARLSE; Hi)E
A—IETHELIIEEXLMVENMESRE, IRREEZRNBHHNES, IIREZSEHERN EFAHM
SHK, EEHTHIEEERTRESZGER, RRAMSRBMANEMSKHE (long COVID)
BAXE, URMFEHNRMBNEABRIMES, &E, BTMEFLEHRER, ZRKICIE: ZEA
EMEMATSERE NS BRAMNERHETHKNSR (BFEEPNRA—EZL) , MARERERE
=P N LA

How do brains sort the good from the bad? In fruit flies, we recorded virtually every neuron in a
brain region that evaluates smells and simulated the region's complete wiring diagram. Bad
smells are flagged by a simple feedforward design, in which input channels converge. Good
smells require more: local inhibition that keeps responses in check. Reducing that inhibition
shifted flies toward avoidance. Value, in other words, is computed by the network, not merely
read off the input. Sociology makes the same argument about people. Using whole-population
records, we showed that the same attribute can raise or lower suicide risk depending on one's
neighbors, and, in a simulation of millions of children's actual locations, that the rise in autism
diagnoses disappears without interaction at schools and malls. Ongoing work brings both scales
together, asking how social isolation and brain structure relate to long COVID, and how aligned
brain networks reveal individual differences. Finally, because value has no correct answer, | will
argue that Al models of human value should reproduce how people actually judge,
inconsistencies included, rather than maximize performance.
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Institute of Biophysics,
Chinese Academy of
Sciences

U4k, PERZREMVIBERARAZAREFRFE. R
B, EMMNKZZHTFHRIKSOERZE T2,
HERBAZRRELIEIILZ,; BERSEBEEHFERE
DNEZREE , MMNSEAZNNHERZHRR, LHXF
MEFRERIR, S EHOEYES . HEFENT
RS E . MEEREREERFEARHARE, HIRE
%K (Alfred P. Sloan Research Fellowship) .
McKnight Land-Grant Professorship&s£,

Sheng He is the Deputy Academic Director and a
Principal Investigator at the Institute of Biophysics,
Chinese Academy of Sciences. He received his Ph.D.
in Psychology from UC San Diego and completed
postdoctoral training at Harvard University. Before
returning to China, he was a professor in the
Department of Psychology at the University of
Minnesota. His research in human cognitive
neuroscience focuses particularly on visual attention
and consciousness, combining psychophysics,
neuroimaging, and noninvasive brain stimulation. He
has led major research projects in both the United
States and China and has received honors including
the Alfred P. Sloan Research Fellowship and the
McKnight Land-Grant Professorship.
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Feedback Processing, Attention, and Visual
Awareness

ARMAMNAZEFEEANRNREBATEELHERNANLEAR? BRENBEXIRERER
MI. FRNRRZEEEERENIRAN, RRESAGESKBEMNE LNREFYE, HEE
EE&RE (cortical layers) RFRARLRAEARERE . FREA—MEMEEF (active sampling) #l
#l, BRTFHUBEEPRNUBEA, HEEURBRIRNZE, I, BRBRITTEFNRNE
EE (V1) EXRFURRIRNRBRESEEATREENIER,

How does the brain construct coherent visual experience from incomplete or conflicting sensory
inputs? | will present experimental findings on the interplay between feedforward and feedback
processing, attention, and awareness. Feedback signals are task dependent, temporally flexible,
and differentially organized across cortical layers. As an active sampling mechanism, attention
helps resolve conflicting visual inputs and contributes to the emergence of visual awareness. |
will also discuss the role of intact primary visual cortex (V1) in the expression of feedback signals
that support visual awareness.

25



tHS = iE 11
PROFILE OF THE ORGANIZING
COMMITTEE

REER

Conference Chairs

RHNEE EIRM

Song-Chun Zhu Yizhou Wang
IERAXEHEEIR IERKRFEHIFIELR
BRAERATEE ERAZFGHERRHO
LESRLREFE G

Chair Professor, Peking
University; Director,
State Key Laboratory of
General Artificial
Intelligence

Endowed Boya
Professor, Peking
University; Vice Director,
Center on Frontiers of
Computing Studies,
Peking University

26

EER
Yanchao Bi

ERRF EHIFIELR
ERAZOLESINARZE
SIS
Endowed Boya
Professor, Peking
University; Dean, School
of Psychological and
Cognitive Sciences,
Peking University

HAZREER

CoRe2?

ERKXZFIAEEE

Organizing Committee Chairs

KEE
Yixin Zhu

IERRZOESINNRZZERR
AT Esetf PR IR HER
Assistant Professor, School
of Psychological and
Cognitive Sciences and
Institute for Artificial
Intelligence, Peking University

ZEE
Yujia Peng

IERKXZFOEBSANNRZ
F NIRRT
Assistant Professor,
School of Psychological
and Cognitive Sciences,
Peking University

HESHR

REE
Huihui Zhang

IERKREATEEEH R R
BIEtHR R
Research Assistant
Professor, Institute for
Artificial Intelligence,
Peking University

Organizing Committee Members

7 im Fl
Yunli Yang

ERAZGHERRHO
Center on Frontiers of
Computing Studies,
Peking University

= W
Shuang Wu

ERKRZFRNRHERFR A O

Center on Frontiers of
Computing Studies,
Peking University

27

s i
Hailu Yang

IERAXZATERERR
Institute for Artificial
Intelligence, Peking

University



FEihelu
HOSTS

EERXZzmBHEHARPO

Center on Frontiers of Computing
Studies, Peking University

IERAXZRGEHERSRHBL (CFCS) M F2017F128, 2IUERKEHEEIRHANG, =
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John E. HopcroftflhETIRERRL. tRAZEREHEHES L, tRAFEHRBFELIZENR
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Z Bz Silvio Micali# iz <M EEE KEManuel Blum#i%E,
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ZARNMGEBERHHIR XTI .
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‘BEIRAA BRI AAREEANAREZAFARBOEN . AREEFARIBERAZEERZERA
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EXREMARSRHRBEKINE .
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Founded in December 2017, the Center on Frontiers of Computing Studies (CFCS) is a research
institution operating under Peking University's new institutional model and is affiliated with the
School of Computer Science. Its co-directors are John E. Hopcroft, a Turing Award laureate,
foreign member of the Chinese Academy of Sciences, and visiting chair professor at Peking
University; and Wen Gao, a member of the Chinese Academy of Engineering and Boya Chair
Professor at Peking University. Yizhou Wang, Endowed Boya Professor at Peking University,
serves as vice director. Three of the center's four visiting chair professors are Turing Award
laureates: Hopcroft of Cornell University, Silvio Micali of the Massachusetts Institute of
Technology, and Manuel Blum of Carnegie Mellon University.

CFCS works at the international frontiers of computer science and maintains close exchange
and collaboration with leading universities and research institutions worldwide. Its research
spans the theory of computation, including game theory, information theory, quantum
information, and cryptography; frontier computing methods, including embodied computing and
artificial intelligence; and interdisciplinary directions that connect computing with robotics,
economics, art, and sports.

The center seeks to provide a free and open international academic environment that helps
young faculty members grow into leading scholars in computer science. Its Turing Program has
an undergraduate and a graduate component. The undergraduate component builds on the
Turing Class, founded in 2017 by Peking University's School of Electronics Engineering and
Computer Science, and the graduate component was launched in 2019. Hopcroft chairs the
Turing Class steering committee, guides the design of its curriculum, and teaches its students.
Addressing national needs, the center leads a number of major national projects in basic
research and key technologies.

29



FEihelu
HOSTS

EERXZOLESINIRIZZR

School of Psychological and Cognitive
Sciences, Peking University
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ZFRMELIRIAAN . ARR23A . BIHR/EIFARRISA . #HIT/BIEMARRIA, HEREHEE
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R, EESHIVEZR, KESHELEZR. MKSEROEZER,; “KERE" NEHKEHE
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The School of Psychological and Cognitive Sciences at Peking University is the birthplace of
scientific psychology in China. Undergraduate psychology education at the university began in
1900, and in 1917, at the initiative of President Cai Yuanpei, the university established China's
first psychology laboratory, the school's forerunner. The Department of Psychology,
reestablished in 1978, became the School of Psychological and Cognitive Sciences in 2016. The
dean is Professor Yanchao Bi.

Peking University's psychology discipline was the first in mainland China to enter the ESI global
top 1 percent. It received the highest grade in the Ministry of Education's two most recent
discipline assessments, has been consecutively selected for the Double First-Class initiative,
and offers a national first-class undergraduate major. It ranked 35th worldwide in the 2025 QS
and 21st in the 2026 THE subject rankings, first in mainland China in both. The school holds
first-level doctoral degree-granting authority.

The faculty includes 14 professors, 23 researchers, 13 associate professors or associate
researchers, and 3 lecturers or assistant researchers, among them 7 Changjiang Distinguished
Professors, 4 Young Changjiang Scholars, and 5 recipients of the National Science Fund for
Distinguished Young Scholars. The four departments are Brain and Cognitive Sciences,
Managerial and Social Psychology, Developmental and Educational Psychology, and Clinical
and Health Psychology. The school's Zhang Xiangtong Class is a base of the Ministry of
Education's Top-Notch Student Training Program 2.0 in Basic Disciplines.

The school hosts the IDG/McGovern Institute for Brain Research at Peking University. With the
College of Future Technology, the Institute for Artificial Intelligence, Peking University Health
Science Center, and other units, it formed the Beijing Key Laboratory of Brain-Computer
Interfaces and Mental Health Regulation, which builds on the former Beijing Key Laboratory of
Behavior and Mental Health and was launched in June 2026. Since 2025, the school has been
jointly developing an interdisciplinary undergraduate program in Al, psychology, and cognitive
science with the School of Electronics Engineering and Computer Science.
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