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Abstract: The proliferation of Internet of Things (IoT) devices in smart environments has created 

unprecedented challenges in identity management and security. Traditional centralized identity 

management systems face scalability, privacy, and single-point-of-failure issues when applied to IoT 

ecosystems. This paper presents a novel blockchain-based framework for decentralized identity 

management in smart IoT environments. Our proposed framework leverages blockchain technology's 

immutable ledger, smart contracts, and cryptographic mechanisms to provide secure, scalable, and 

privacy-preserving identity management for IoT devices. The framework incorporates a multi-layered 

security architecture that includes device authentication, access control, and identity verification 

mechanisms. Experimental results demonstrate that our approach achieves 99.7% authentication 

accuracy with reduced latency compared to traditional centralized systems. The framework also provides 

enhanced privacy protection through zero-knowledge proofs and selective disclosure mechanisms. This 

research contributes to the advancement of secure IoT identity management and provides a foundation 

for future developments in decentralized IoT security. 
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