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Abstract

As the economiclevel rises, automobile gradually becomes one of the main choices for people’s trav-
eling. The driving status of the driver in the car is an important factor that affects driving safety, and
the current visual recognition-based driver action and status detection is susceptible to problems
such as light and occlusion, and involves user privacy issues. Millimeter-wave radar has the ad-
vantages of high detection accuracy, high integration, insensitivity to light and other factors, and
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low cost, and thus has been widely used in the fields of body signals and action recognition. However,
for recognition of driver’s postures, existing studies are limited to only a few actions. In this paper,
using a 77 GHz millimeter wave radar, we constructed a dataset containing seven Kinds of driver’s
actions, including stationary, nodding head, left and right looking around, head-stopping (dozing),
front and rear violent shaking (sharp braking), hand panning (smoking), hand lifting (phone call).
A deep learning network model based on VGG16-LSTM-CBAM is also developed to classify and rec-
ognize micro-Doppler spectrograms. The experimental results show that the recognition accuracy
of the proposed model reaches 99.16%, which effectively improves the recognition accuracy of
driver actions.
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Figure 1. Flowchart of radar signal processing
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Figure 2. VGG16-LSTM-CBAM network model
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Figure 3. Schematic diagram of adding CBAM to VGG-LSTM
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Figure 4. Connection diagram of AWR1843BOOST radar sensor and DCA1000EVM
acquisition board
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Figure 5. Schematic diagram of different actions
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Table 1. Parameter configuration for TT AWR1843 FMCW millimeter-wave radar
# 1. TIAWRI1843 FMCW ZXKFEEESHEE

24 HfH
AR /GHz 77
A R 98 /MHz 2667

Chirp RFEHU/ A 128
REEIZ /ksps 4000
FHZ/(MHz/us) 21
i chirp /4 255

i JE 34/ms 270
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Figure 6. Training and validation accuracy plot for VGG16-LSTM-CBAM
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Figure 7. Confusion matrix for VGG16-LSTM-CBAM
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