


Contents

. BRESEDRHEFIRK
1. CANZ2&& (]
J. ROARZDFE~RK E KD FE
Well-living for Well-being (WLWB) WAZESR
B 5EZSHENEN - HBRHRS
FESMEHRE
4. SIGDFE ~TIK ERFADFE
- MEEAILH/ A FSIG
« FHEEmAGMN - BRENETILSIG
- EFHZEELBMFESIG
S NETILERFELI= Y FDEE
b. ¥F&LH

©2025 —AFEENENSARAFEIZY -7 A




Contents

. BmEREOREFHRNR
1. CAN2{&g (FR1K)
J. ROBIEZDEFEN ~IRR E KD FE
Well-living for Well-being (WLWB) BAZESR
R oE X SHELEN - XRHIRE
FESMEMNRE
4. SIGDFE) ~BK ERFADFE
o #IEAILH/ 4 ESIG
- FHEmmAOR - EBHEETILSIG
- EFHEFEMFESIG
5. RIETILRAREL= Y FDFES
b. ¥F&LH

©2025 —AFLEIENCARAIFIZY -7




FOHLBELHK— P DB X BRSO TEER

Q) rBnrys rEmcsemn ss. © 0~ 0

Iz'%—*}‘ 0\ .:
1 -y ?} l/;)ll-v_;' S 2 e

><)

2023%
2024%

2035%

#®TR3  E . WE f‘ya )l/ﬁ%‘/;j-:— l~

T2 IR AR TSGR,
IR E T 2N 5O L RN

BEERE
AEBE EFHEER 027+ mor

T mEonE. o5 & Youlube |

/A.nms

553k (20194Eh 5 f£18)

45.33kM

Data 15> rating

c EEDOTOFILFHRF ¢ 18JkH | the World.
* AIERRICH S TRF 1 10JkH
« BEANEKICHARAENRTLSIENT 2 ILFEF : 3.8kH

* SDX (Software Defined Everything) {EIC &k AFT =GB ZINZATHOZHL L EEB : 13.5JKM

©2025 —AFEENENSARAFEIZY -7 A 4



FORBELE— kDB BSOS

AIRr—1) 58|

. FBFILYHAX (UNTA—5%D)
>KREANEFYSHLEIRIVZECLTEEARLE

2. T3 E
=% DNF—2%zF8 LiRbitrem L

3. ft®EYY—XR
>5EE (FL—ZVJBE) RZWNEEETILOMERER L

1 2058—%y bLIZHDT—42 (BER+EH) XXFHS (BIRE)

SAIDRT—Y) U TRIICEEY ? 2 ?
>#Hf-% EOHEST—%1 LEFAIN? ECIZHIZDN? E5P>THELIOMN?

©2025 —AFEENENSARAFEIZY -7 A



FORIEFLA— b DRI DBEEOTEM~ARr—Y DT BIN DR ERY ISEh HEHE

AIRr—1) 8|
. EFILHARX (NS A—42%)
STKIBANEFYBSHLBIRIV ZCHBTEEARL
XRET 2 IEESNRTWSIERITEER+EEICE 5 h =R EEHR
ST URIMEDTRNDPTEZ SN TS ZEZHLIHER
= AHODORADIEEHR (R - |EHE - BHEFHR)
2. T—AE
> DONF—20%FE LiRettaem L
XEEIE - St SN TLELMERIZAIEE ICFIERAR
SIERA - |EE - BRUYFICEAT IREROT 2 IVENEE
3. ARV Y—R
SEEE (FL—=2J8/) AEWEEETILOMEER L
XKMEN (BTRE) a1 —TFT12INT—DREMH
= B AI0) (i {iE

BADZLER - IRHEATER
ShTELMRAEN. REN.
/N, REBRT—4FEEIC

L - B8EBE|RD T 2 )Lk
FhbER—R[ZLF=ETIE

HADRER - Y—ERXEXIC
HVT., —LETIE - EWT
ESAT—FEORRF (FrlzmER
A - BREE - BIEFOR - AR
BeE)

BAROEEE - H—EXEEN

FIATE 38R V—ADRR

>BFIVE1—43 - EFERPOME-H-LCEFIEMEFOHE

©2025 —AgtEEENCARFEISY -7 A



TORIWEFLR— AL RZDMBFZDOFERIE~BEEXOB 5

SDX (Software Defined Everything) DRNICENZ VB AREFEDRE
- fERIY 1t - EREEICK HRFA

- —EETERD b HIFHREDRSA

 EEEF OB REEDRSR

-

T/ - —ERATEEMICESCOTIEELS,
T—R-TFINVr—2a3r -SRIz T7+E/ TEHESCEDRRABEICEHR

!

HADRER - Y—EARPHREHMETER L TS-BE. BREFICHMDOLIBR -
FAFENER—RIZLTzM - ABBET—2IEE. TRZEEICLI=ETIVIED T#]

-

HTI=-BADRRAE SN THET—2ZE£HSHD TILEN!
- ABIBIET—2INEND TS5y F I+ —LIBEIFREE |

©2025 —AEEIEANCARBIFEI>YY-2T7 A



7SS NEE LK~ 5 RA BBHEO TR~ (85) AMT—2ISB1H5R7— ) VTR~

RERD SEHRZERBRT S5-HDDRT7r—Y) L JT&EN
CO rhell U nive rs i t\ We gratefully acknowledge support fro

(lV > gess > arXiv2501.15322

Electrical Engineering and Systems Science > Image and Video Processing
[Submitted on 25 Jan 2023 (v1), last revised 28 Jan 2025 (this version, v2)]
Scaling laws for decoding images from brain activity

Hubert Banville, Yohann Benchetrit, Stéphane d'Ascoli, Jérémy Rapin, Jean-Rémi King

Generative Al has recently propelled the decoding of images from brain activity. How do these approaches scale with the amount and type of neural recordings? Here, we systematically compare image decoding from four types of non-invasive devices:
electroencephalography {EEG), magnetoencephalography (MEG), high-field functional Magnetic Resonance Imaging (3T MRI) and ultra-high field (7T) MRI. For this, we evaluate decoding models on the largest benchmark to date, encompassing 8 public
datasets, 84 volunteers, 498 hours of brain recording and 2.3 million brain responses to natural images. Unlike previous work, we focus on single-trial decoding performance to simulate real-time settings. This systematic comparison reveals three main
findings. First, the most precise neuroimaging devices tend to yield the best decoding performances, when the size of the training sets are similar. However, the gain enabled by deep leaming - in comparison to linear models - is obtained with the noisiest
devices. Second, we do not observe any plateau of decoding performance as the amount of training data increases. Rather, decoding performance scales log-linearly with the amount of brain recording. Third, this scaling law primarily depends on the amount
of data per subject. However, little decoding gain is observed by increasing the number of subjects. Overall, these findings delineate the path most suitable to scale the decoding of images from non-invasive brain recordings.
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Broderick, M. P, A. J. Anderson, G. M. Di Liberto, et al. Electrophysiological correlates of semantic dissimilarity reflect the comprehension of natural, narrative speech. Curr. Biol,
28(5):803-809.e3, 2018 Brennan, J. R., J. T. Hale. Hierarchical structure guides rapid linguistic predictions during naturalistic listening. PLoS One, 14(1):e0207741, 2019.
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