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ABSTRACT

For gesture recognition, radar sensors provide a unique alternative to other input devices, such as cameras or motion sensors.
They combine a low sensitivity to lighting conditions, an ability to see through surfaces, and user privacy preservation, with a
small form factor and low power usage. However, radar signals can be noisy, complex to analyze, and do not transpose from
one radar to another.

To overcome these limitations, we introduce an electromagnetic model and inversion-based approach for radar signal
processing that satisfies three properties: radar system invariance (the output signal is normalized to become independent from
the radar), background scene invariance (the output signal is no longer affected by the background scene), and one-shot
calibration (the radar needs to be calibrated only once).

Two experiments are conducted to evaluate the efficacy of our approach on a set of 20 hand gesture classes and to identify
differentiable subsets of gestures, reaching up to 90.58%, 97.78%, and 98.54% accuracy on the full gesture set, on a subset of
12 and 8 gesture classes in a user-dependent scenario, respectively. Our approach also shows promising results in a mixed
scenario, for customized gestures.

This dataset contains the raw radar signal of the 20 gestures, as well as the signal at two stages of our signal processing
dataflow. It also contains the results of our two experiments.
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DATASET FILES

e |EEE2023 Dataset (raw, users 1-3): Raw radar data from users 1 to 3 IEEE2023 Dataset (users 1-3).zip (4.05 GB)
e |EEE2023 Dataset (raw, users 4-6): Raw radar data from users 4 to 6 IEEE2023 Dataset (users 4-6).zip (4.46 GB)

e |EEE2023 Dataset (filtering, users 1-6): Radar data from users 4 to 6 after the "filtering" stage of the processing dataflow IEEEE2023
Dataset (filtering, users 1-6).zip (7.62 MB)

e |EEE2023 Dataset (time gating, users 1-6): Radar data from users 4 to 6 after the "time gating" stage of the processing dataflow
IEEEE2023 Dataset (time gating, users 1-6).zip (1,000.05 MB)

e |EEE2023 Testing Results TestingResults.zip (249.02 kB)

IEEE2023 Testing Results (figures) TestingResultsParsed.zip (39.17 MB)
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