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Abstract

Recently, wireless communication-based localization has been extensively studied due to the increasing demand for various indoor
location-based services. However, this technology experiences performance degradation due to obstacles that block the line-of-sight
(LOS) path between devices. This study introduces a machine learning algorithm designed to enhance the performance of ultra-wideband
(UWB)-based vehicle key localization services. Through experiments conducted in simulated vehicle environments using the collected
UWRB signal strengths, a deep neural network (DNN)-based deep learning model was developed, and its performance was evaluated
against existing algorithms. In scenarios with obstacles in the communication path, the machine-learning-based algorithm demonstrated
superior estimation accuracy compared to conventional algorithms. Thus, it was confirmed that machine learning, which focuses on rec-
ognizing the features of location-specific signal patterns, can significantly improve localization accuracy over traditional methods.
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Fig. 1. Structure of DNN-based car key localization algorithms.
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Fig. 2. Example of data collection enviornment for training.
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Table 1. Parameter setting of DNN model.

Item Value
Optimizer Adam
Loss function Mean square error
Number of dense layer 4
Activation function Sigmoid x 3, linear
Batch size 32
Training epoch 4,000
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Fig. 4. Example of an NLOS environment experimental scenario.
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Table 2. RMSE performance of localization experiments.
Algorithm
Scenario
LOS 0.26 0.13
NLOS 0.30 0.25
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