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[Abstract]

This paper proposes a lightweight blockchain framework that combines GAN-based data restoration
with an adaptive Cell-based Raft consensus for FANET environments, where high mobility and frequent
link changes cause data loss and consensus delays. In the proposed framework, image data corrupted
during UAV-to-UAV transmission is restored using ESRGAN, and blockchain transactions are generated
based on the hash values of the restored data. In addition, the framework dynamically organizes the
leader and consensus-participating nodes by comprehensively evaluating the trust level and data quality
of each UAV, and aggregates the generated transactions into cells for batch processing, thereby
reducing repetitive AppendEntries RPC message exchanges and the communication burden on the leader
node. NS-3-based consensus simulations show that the proposed system reduces the consensus latency
by approximately 15.1% and the number of RPC messages by approximately 19.3% on average.
Separate image restoration experiments show that ESRGAN maintains an SSIM of approximately 0.67 at
a packet loss rate of 20%.
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I. Introduction
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II. Preliminaries

1. ESRGAN-Based Image Restoration
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Fig. 1. Architecture and training process of
ESRGAN-based image restoration
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2. Raft consensus algorithm
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Fig. 2. Log replication and state application
process in Raft consensus
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III. The Proposed Scheme
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Fig. 3. Architecture of the Proposed Lightweight
Blockchain Framework in FANET
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Table 1. Definition of data quality indicators
Symbol Explanation
i UAV Node Index
Ql.img Restoration Quality
V; Multi-Node Verification Result
T; Temporal Consistency
Wi, Wy, W3 | Weight Assigned to Each Metric
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