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[Abstract] With the rapid advancement of generative artificial intelligence technology, deepfake and other
deepfake technologies have posed severe challenges to online public opinion security, judicial evidence systems,
and the foundation of social trust. Traditional multimedia content authentication and traceability mechanisms
struggle to cope with decentralized dissemination environments, exhibiting inherent flaws such as susceptibility
to tampering and difficulty in tracking. This paper systematically explores the feasibility, architectural design, and
diverse application scenarios of integrating blockchain technology with digital watermarking for deepfake
content traceability. By establishing a "embedding—proofing—verification" collaborative framework, this study
proposes a trusted traceability solution capable of covering the entire chain from content generation to
dissemination and evidence collection. The paper further analyzes differentiated technical configuration paths
and governance strategies across five typical domains: news media, judicial evidence preservation, public affairs,
financial commerce, and cultural heritage. Findings reveal that technological integration can effectively enhance
traceability accuracy and evidence credibility, yet widespread adoption still faces challenges such as the absence
of legal standards, performance bottlenecks, and incomplete collaborative governance mechanisms. The research
conclusions provide a comprehensive governance approach combining technological innovation and
institutional design to construct a digital—era risk prevention system for online public opinion.
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