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Abstract

In the academic field, undetected image manipulation can lead to erroneous research findings entering
the scholarly community, affecting the validity of subsequent studies and threatening journal quality and
academic integrity. As the number of publications increases, manual image inspection becomes inefficient
and error-prone. Existing tools can detect partial duplication or simple edits but still rely on human verifi-
cation, lacking fully automated comparison capabilities, which makes it difficult for publishers to process
large volumes of submissions efficiently. This study designs a multimedia knowledge graph integrating bib-
liographic data, authors, and image comparison results, including nodes for papers, journals, and countries, as
well as image similarity relationships. Image comparison employs ConvNeXt, Swin Transformer, and CLIP
(Contrastive Language-Image Pre-Training) models to extract structural, color, and semantic features for
high-sensitivity detection. The Swin model combines a multi-resolution and sliding window strategy for local
comparison and applies reranking to improve accuracy. Experimental results show that Swin with re-ranking
achieved similarity scores between 0.98 and 1.00, with a Top-10 average accuracy of 94.5% under various
manipulations. This method effectively enhances image similarity analysis, helping publishers detect misuse
quickly and improve review efficiency and academic integrity.
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FE B (b 23R B K ehP-ig 3 B (Duan, Shao, and Hu, 2018) - & jisp 7| chfic &
BRFERINPEER 0 Ee :Pﬂ 12 At o LR E AR B BIpT AR SR
ARG R T ( Banday, Zaman, Quadri, Butt, and Fayaz, 2023 ) - izd* ?ﬁiﬂ“‘i’ﬁ 7
# 2 2 (Data Heterogeneity ) » Adp ol teipf ~ R4 2 KR L & > Bl
H(defeg s R p )~ R FH (eff R 8 4T éif’f) RS ?L-f‘%fﬁf“ P ﬂ“" (4o
FEBE) cFHBEFHE A GARFTE I PR (REFTFREOFIAFEERET
s ViR }*Hv\ﬁ 50 BE R 3 oahg et # B (Asfand-E-Yar and Ali, 2020;
He, 2017; Sheokand and Smgh, 2016) -

BT E IS N (Ao BN TR ) BRI TR e g e 3R
ALPE o REEFRGE R G RN B o i P B TR RORF e £ 2 2474t 4 (Ajah and
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& (Semantic Value of Images) ° wz? W METI O A LA FAEEG £ R
7e (Bucci, 2018; Zitnick, Vedantam, and Parikh, 2016) - FRERGFHIREL AN EF HER
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FASESHEN RILE 0 AR ﬁ\l;fi’ 7 # ehaeat (Polenghi, Roda, Macchi, and Pozzetti,
2019) o3 PRkl g IR 3 A MGE TR e T it 2 a A ARG R i E e
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L & M ke T %R (Nguyen, Bui, and Ha, 2019)
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Flens i &2 g & (Wawrzik, Rafique, Rahman, and Grimm, 2023 ) - 34§ %mi‘ R
F AR FT s #1422 (Resource Description Framework, RDF ) £ 4 it A #8335 % (Web
Ontology Language, OWL) % i & A#:F 5 » * & v M~ HREEMBOT LS4 -
RDF #% = FAl2 B R s efh it 457 > & OWL RI X B4 e @B @ e x4 if > & o
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PERFENREEE GNP koo ER - AR o FE AL &R
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E AL E SR iR 6 R ik % (Image Manipulation) R AZP F L€ -
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WG AR RO AR F Y OCE NS v chie B Aok B 30 R R S A
7 .a%s—»‘ miwé\#‘?ﬁl#ﬁﬁﬂ Koo ip- R U@ H L o FEIF«}”W | &2 B2 W S
AR bR G SULT 2 H R A e L
PR ET 5 57 0 Al B o Rt R Y 5 k. Nj v f et 2
i 5"152*5:?734::/? an NI

EEMHY Y RS A RE R EAS LS PR A RAPEgR 7%
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