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Using TSUBAME4 GPU resources, we conducted research on Al-generated content detection as part of
the SYNTHETIQ TEXT project. Four research directions were pursued: (1) sentence-level
Al-generated text classification with hyperparameter optimization, achieving high detection accuracy;
(2) interpretability analysis of Al paper review systems using a retrieval-augmented classification
framework; (3) development of black-box adversarial attack methods achieving near-100% success
rates and evaluation of image forgery detection model vulnerabilities; and (4) causal auditing of
deepfake detectors, revealing shortcut learning and demographic bias pathways. Four papers are
under review or in preparation at major venues.

Keywords: 5Df2E
AlI-Generated Text Detection; Adversarial Attack; Image Forgery Detection; Deepfake Detection; Causal
Analysis

EELHM
£ Al OERITEN. ERELRTIXMER-RE

#EL-, FRFEETILOFEE -FMIMZ . &
HORTLDMEBEES T ORRSHICKSIEE T

DBEEERDBEZITEY BIBRROILBOCEMREL
W=t EMBRAELIELTLS, FICKIRIESEE
ETILLLM) IC&KVERSN =T FRMNIABHEL
LDLEDH AN BOTHETHY . FFILBHETIL
FICKYERBSNI-EG-BEL) 7T RERMIC
MELTWS, Chd® Al AV TUoVEERKICR
HI SR M DHELITLRDREETHS.

AFOPxHhTIE, TSUBAME4 O GPU stH&ER%E
ERAL.AT £FOVTUOYOBREEMICONT, T+
AM-EBR-BREOEEF)TAIO=2BERNEHE

it 7L ERAMN DOTERR KT OBECRH T
=R zR™/=,

BE

ATADIILTIEUTD 4 DOMAREEELT =,

1Al A TFAMEEETIILOFE - HE 1t

TSUBAME4 @ GPU /—F E T ATEBTFRAMEX
B TRHETIDEETILOEER2T 2. EHOT
V=BT —XTIOF v DOLLERE . BEI/NM/3—/RF
A—AREDEA FET VDO EE-HELE



L= MNEETIAKBETILERIZEDREEMN DK
RIS R RETER TEAIEAFEIL., BHT7 T
—< 3> SYNTHETIQ TEXT 2L 1=,

2. Al X EFRV AT LOMHEMED T

IRIS 7 L — L 7 — % ( retrieval-augmented
classification model) &KL, Al &5/ EHY
ATLARX BEZH BT DRI T S5 DM
MZEITo1=, 1,448 KDEMBXEF v V7 EIL
FAISS vector DB [Z#&##. learnable query vectors
T&dtEI2 T4y V& EKLE linear attention
mechanism [C&DRXE D $EZ XML T=, Cohen's d
B E. query overlap 5 #. retrieval pattern 7R

7T EDBRRESTHIT o=

3. TV AR ELE R AERE DM
EE8 il

F—bIa—FIZLEBHEFEHDEE. Stable
Diffusion 7 /L DR - &i#{k . CLIP ETIILDER
Zi1o1=. MF DMK EF %L (ADBA., RayS %)
LEBEBERE T T )L (FakeShield . TruFor .
FOCAL. IFOSN) DT A +EEHELT=, ImageNet.
Cifar-10 FDEBR P ET—2tvh& CASIA-VI,
Columbia FDEZRHERE T —2yrEALX
BEERZTo1-,

4, TA—TI7z4OBRHBETILORE D

EfficientNet-B0 [C&dTA—T I/ VEHETILD
i ER S EEMLIz, Celeb-DF v2 THEEHL.
vl $&U DFD T—2 Y TUORR ALV EEEZE T
1. 16 OERATRELEHE (BAERBTRILX— ED
U9 AO#iEHERE) L. FCI AREE
FET7ILITVALENAERBEHAEDLE -2 HELT

o7,

(B 20) KR |HESE

HBRBFIUEER
L AT AT HFAMEH

ETIVT—FTIFYDREENAN—NFIA—ERE
RIZEY. BV EREZERL-, NETILAK
RETILRFORETHRBFHEZKIBICEETES
CEEFIIL. ERAMNGRET I r—ar ELTHHER
RUEE{RLI=(2026 &£ 3 A, BAYEFZERRAITR

#6).

2. Al X EFRI AT LOMEFED

IRISETILASHXREERANT S 3 D2DAN=XLZE
B L7=:(a) content absence — & RBMIIZDH
BFET HF#MEF AR (Query 2 T 34.7 fEDRE
Fyv). (b) quality difference — BT VI
BIFBERBRDEDZE. () preprocessing asymmetry
- BEREXE®D 55.8%ICK T2 D LaTeX
artifacts MTFEFE, 8 DD query vectors DH5 5 DAY
Cohen's d > 1.0 Z# L. Queries 3-7 K EMEEIS
AB— (pairwise r = 0.92-0.99) FHTHEMD,
ETILNRRGHFHBICEFELTVOSIENRESH
T=o

3. BB E LERAER T

F—hIoa—FIC&bHBENMEERLBXH
WEFKIZKY, T5vIRYIREZET ImageNet T
AT =2 YMMIBNTIFEX 100% DK ERINFEND
JT)EPRIE 1 ZZFERLT-, F7=. Stable Diffusion
FHAVEBXMAREEROERIZKY. BRAERD
ETILOMEEMEZETEL. ELY FI/IOU Ra7ZEERK
Lo DBREMMBEZHEFI S EITHIILE,

4. TA—TI7TAVBHDOERRED

TA—TIzABREBIR ANV EED3a—rAvk
(EAROCT 2y bERER) ISKEL. EDH
SAT—T477IPEEBLTWVENIEERRL -,
VART—AEYMEEN 95.2% (FASLVRA) Hhid



52.3% (DFD) [ZETFL. AiLitred R MEHELT=,
RRSHICEY . BEEMNLES3—F Y METF (Domain
— Prediction) &fE = A O#iET/ N1 7 R #Z & (Race
— Domain — Prediction) Z#RIE L7z,

FEH, SEOEFEE

ATOP YR TlE, TSUBAME4 O GPU stEE R
EALAL £TFAMEH AL BEHRVATLD
MESs T, BT MBI LS E G AERE DT
fi. 74— 74 VBEOERRDMTENS 4 DO
REEELZ, BHARICBEVWTEENLGHREHED
EELIZ AL ERTHRFAMREDOT T —230 0D
NEMRMLERL-, SEROFEBELLT. (V) #Hf-4
ERETILADORIG LR FEDORITRIES. (2)
THRANER-BIGEEN T 5TIILTFE—F LGS
D#fEE. () ERREICETHABHETIILOERY
i S REZEDHDTFETHD.

(B 20) KR |HESE



