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Pedestrian Trajectory Prediction Using LSTM Regression Model
in Automotive Radar Systems
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Abstract

In this study, we propose a two-step method to enhance pedestrian detection and driver safety in automotive radar systems. First,
we assumed information regarding the range, velocity, and angle of pedestrians behind stationary vehicles using a frequency-modulated
continuous wave radar system, with the cell-averaging constant false alarm rate algorithm employed to effectively distinguish between
the target signals and noise components. Additionally, a multiple signal classification algorithm was used for the high-resolution angle
estimation of the target. Subsequently, a long short-term memory network is applied to predict the movement of a pedestrian, with the
results indicating an average error of 0.09 m between the predicted and actual points along the trajectory.
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Network, Multiple Signal Classification, Trajectory Prediction
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Fig. 1. Structure of the FMCW radar system.
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Table 1. Hyper parameters for designing an LSTM model

in a simulation environment.

Hyper parameter Value

length of the window 50
The number of train data 20,000
The number of validation data 4,000
Root mean squared error 0.07
Learning rate 0.001
Activation function ReLU
Optimizer Adam
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Table 2. Specifications of the FMCW radar system.

System parameter Value
Center frequency, f, 77 GHz
Bandwidth, B 300 MHz
Chirp duration, 7, 30 ps
Total number of chirps, P 04
The number of time samples per chirp, N 256
The number of transmitting antenna elements 12
The number of receiving antenna elements 16
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