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Abstract

Addressing the issues of “unwillingness, reluctance, and inability to share” in scientific research in-
tegrity data sharing, and the shortcomings of existing technologies in architecture-algorithm col-
laboration, retrieval depth, and security control, this paper proposes and implements a scientific
research integrity platform based on blockchain and domain-adaptive semantic-enhanced retrieval.
Based on the actual scientific research integrity management practices in Guangdong Province, the
platform constructs a five-level collaborative architecture. Through hybrid storage, dynamic
weighted hybrid consensus, and refined smart contracts, it ensures secure and efficient information
sharing. A dedicated retrieval algorithm is designed, integrating a domain-pretrained language
model and a dynamic attention mechanism, to achieve deep association and precise retrieval of
multi-source heterogeneous scientific research integrity information. Leveraging an intelligent
early warning and prediction module, combined with temporal evolution feature mining and scien-
tific subject association structure analysis, a multi-dimensional misconduct risk prediction model
is constructed, integrating historical behavior and subject association features to achieve early
warning and precise control of scientific misconduct throughout the entire chain. Experimental re-
sults show that the platform’s core indicators significantly outperform traditional databases and
existing blockchain platforms, remaining efficient and stable even in large-scale data scenarios,
providing a complete solution for cross-domain interconnection and intelligent management of sci-
entific research integrity information.
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Figure 1. Algorithm framework diagram
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Figure 2. Intelligent early warning and analysis module
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Table 4. Comparison table of contract function design and algorithm interface logic
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Table 5. Comparison table of application layer functional module design and algorithm interface logic
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Figure 3. Convergence curve of the total loss function

3. BIRK R B A 2

4.2.2. FREMRAHERIEEH TN

M 4TI, B EOE IR 100 J3 2638 55 500 T35k, = Rh7 SEma ML [R]85 B TF, (HARSCr S8
I 1] 4R 2% foe I FLAE AR G2 (i 1.2 B); AR GUT5 BRI, 500 J3 2 IIE 12,1 £ SRR IXHr S8 TE
50 SR (B AT P 2 8] SRR, AT RAE B AS R P R RE T . ROCRTERRE, REA R
XTS5 853 5T NI B R A R K

TR R IR T B ZR0E R B (B 3o EE

—— REHFR 12.1
127 —— HRIRSREES R
—— ANHE

Nl RZFiE] (s)

0.7 0.8

100 150 200 250 300 350 400 450 500
HIEAE (%)

Figure 4. Comparison of retrieval response time under different data scales
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Table 7. Model predictive performance comparison results
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Table 8. Early warning effectiveness test results
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Table 9. Vector hash consistency test results
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Table 10. Permission control accuracy test results
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Table 11. Results of architectural layer ablation experiments
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