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Abstract: A completion algorithm based on an improved K-nearest neighbor (KNN) algorithm and extremely
randomized trees (ERT) algorithm is proposed to address the problem of data loss in indoor fingerprint
localization fingerprint databases. To improve the quality of fingerprint data, a hybrid filtering strategy combining
median filtering and Gaussian filtering is employed in the preprocessing process. During the model training
phase, the fingerprint data is divided into a training set and a testing set. The KNN algorithm, which combines
Euclidean distance and Manhattan distance, is applied to determine the set of neighboring samples. Then, the
ERT model is trained this set, and the outputs of all decision trees are integrated to generate the final prediction.
Finally, perform data augmentation operations on the completed fingerprint database. The experimental results
show that the proposed algorithm is superior in data completion compared with other algorithms, with a
maximum completion error reduction of 19% and a prediction accuracy of up to 93%. The research conclusions

provide a reference for improving the integrity of the fingerprint database.
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Fig.1 flow chart of the improved algorithm
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Tab.1 Wi-Fi database structure
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(60,1) -40.82 -43.50 -67.73 -51.89 -5336 -50.24
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Tab.2 missing fingerprint data at each sampling point
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(30,1) -43.88 -44.66 -66.70 -51.42 —49.11
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Tab.5 comparison of partial fingerprint data before and after data enhancement

B RSSI{#/dBm
A AR
AP1 AP2 AP3 AP4 AP5 AP6

(30,1) -43.88/-41.20 —44.66/-51.56 -66.70/-64.40 -51.42/-52.99 -52.84/-52.11 -49.11/-52.67
32,1 ~44.11/-39.52 —43.84/-52.78 ~67.84/-63.61 ~52.94/-50.63 -54.14/-51.27 ~48.82/-50.97
(34,1) -44.79/-37.99 -42.99/-49.80 -66.64/-63.42 -54.31/-52.49 -51.23/-53.20 -49.84/-52.83
(58,1) -42.25/-46.78 -42.47/-42.85 -68.29/-64.77 -53.00/-54.01 -52.95/-53.48 -50.76/-52.96
(60,1) -40.82/-47.88 —43.50/-42.39 -67.73/-67.94 -51.89/-51.87 -53.36/-53.46 -50.24/-50.69
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