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Abstract: The radio frequency fingerprint indoor localization method ensures the accuracy by collecting a sufficient
amount of fingerprints in the offline state to build a dense fingerprint database. A data augmentation method called
FPDiffusion was proposed based on diffusion model to reduce the cost of fingerprint acquisition. Firstly, a temporal graph
representation of the fingerprint sequence was constructed, the forward process of the diffusion model was accomplished
by adding Gaussian noise, and a U-Net was utilized for the reverse process. The loss function of the network was de-
signed according to the characteristics of radio frequency fingerprints. Finally, the computational process for generating
dense fingerprints based on sparse fingerprints was presented. Experimental results demonstrate that FPDiffusion
achieves 76% and 28% localization error reduction on K-nearest neighbor (KNN) and convolutional neural network
(CNN) respectively, and significantly improves localization accuracy on KNN compared to Gaussian process regression
(GPR) and GPR-GAN when only a small amount of labeled fingerprints is available.
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