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★ Framework for governing generative AI as inspectable research infrastructure;  

★Operationalization of the framework;  

★  Feasibility demo;  

★  Limitations and call for action.

Contributions:
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• The use of AI in scientific research is 
disrupting existing scientific pipelines and 
trust 

• The practical solutions are often limited to 
voluntarily disclosures 

• The theoretical discussions focus on who 
should be considered an author in human-
AI co-creation

Background
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The Shortcomings of Existing Solutions 

• Focus on authorship does not address provenance and auditability; 

• Narrative disclosures are hard to verify and lack procedural details; 

• AI Detection tools are error prone and unreliable; 

• Blanket prohibitions discourage disclosure and legitimate use; 

• S&P Research requires confidentiality, integrity and auditability.
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• Traditional RO (data sets, software, 
workflows) 

• Versioning and configuration  

• Reproducibility  

Shifting Discussion to AI Research Object

• Authorship debates
• Binary disclosure
• Post hoc detection

• AI as an artifact
• Inbuilt verifiable documentation
• Identifying failure points and learning 

• Interaction logs, prompts 

• Model versions, Temperature  

• Rerun model with the same context 
(limited) 

Research Object (RO) - a shared structured digital artifact from research process (Belhajjame et 
al, 2012) 
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★ Confidentiality

Relevance for S&P Research

★ Integrity ★ Auditability

✤ Vulnerability 
disclosures cannot be 
publicly shared

✤ Interaction logs create 
attack surface for 
modifications and 
misrepresentation of the 
role of AI

✤ Binary or generic AI 
use disclosure is not 
auditable

✓ Tiered, controlled 
disclosure, Trusted 
Research Environments 
(TREs)

✓ Cryptographic 
hashing of logs

✓ Structured record 
and auditable 
interface
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Use-case Example: Literature Review
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Package

AI as bounded synthesis tool
Human verification
Interaction provenance

Open ended use
No/minimal verification
Unverifiable use claims
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Components of AI-RO

• AI RO package: Prompts and anonymised 
interaction logs, Generated outputs, Human 
editing traces 

• Machine-readable AI-RO metadata  

• AI Research Object Inspection Card
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• Incentives for Transparency 
 

• Security and Privacy 
 

• Ethical Considerations 
 

• Scalability and Scope

Challenges & Future Directions

• Developing privacy-aware provenance 
infrastructure

• Developing protocols for AI use supporting 
cultural norms that reward transperancy  

• Tools and interfaces for researchers and 
reviewers/auditors

• Encouraging use of open and responsibly 
trained models
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Key Take-Aways

Binkyte, R., Abuaddba, S., Mahawaga, C., Ding, M., Fernandes, N., & Fritz, M. (2026). Inspectable AI for Science: A Research Object Approach to Generative AI 
Governance. arXiv preprint arXiv:2604.11261.

1
AI-RO reframe the use of AI 
as structured, inspectable 
artefact

AI-RO differ from traditional 
RO in stochastic and 
interaction driven behaviour

3

2
Legitimacy of AI-assisted 
scientific workflow depends on 
procedural transparency and 
human accountability

4 Social and technical 
developments are necessary 
for the efficient adoption
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