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3D Positioning with IMU in various environments
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Our objective is to develop a three-dimensional positioning method for any
moving objects by using an Inertial Measurement Unit (IMU) which sensing is robust to the
surrounding environment changes. The challenges are the estimation of noise and biases, as well as
the incomplete determination of the gravity direction. In this work, we propose a method based on
learning using a neural network (NN) to describe both noise and bias estimation and gravity
direction estimation. Especially, we use camera-based positioning as ground truth for training the
NN. Furthermore, we enhance the robustness against variations in IMU sensors by training the IMU
sensor characteristics. During positioning inference, we can achieve three-dimensional positioning
in any given environment using only the IMU through the utilization of the trained NN. We
demonstrate the practical validation through measurements in real-world environments to assess the
generalization performance of the proposed method.
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