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Dangerous driving behavior detection system based on embedded Neural Networks
LONG Jinyi, ZHOU Hua
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Normative driving behavior is not only the guarantee of driving safety, but also the premise of dealing with the traffic
jam in rush hour. In this paper, a convolutional neural network image classifier based on embedded system is designed to detect
dangerous driving behaviors in real time. By improving AlexNet convolutional neural network into a small convolutional neural
network which can adapt to embedded system, and with some image preprocessing algorithms and optimization strategies, a
complete model of driver upper body behavior classification recognition is established. Experiments show that the real-time detection
system of dangerous driving behavior has high recognition accuracy and robustness to the driver’s dangerous driving behavior. At the
same time, this system has many advantages such as low cost, energy saving and small size etc, in embedded system.
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Fig. 1 Overall system control block diagram
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Tab. 1 Details of network structure diagram of mAlex

layer Kernel_size Stride Num_output
Convl/( ReLU/ LRN) 11x11 4 55x55%16
Max Pooling 3x3 2 27x27x16
Conv2/( ReLU/ LRN) 5x5 1 27%x27x20
Max Pooling 5x5 2 13x13%20
Conv3/( ReLU) 3%3 1 13x13%30
Max Pooling 3x3 2 6x6x30
Fed4/( ReLU) - - 1x1x48
Fe5 - - 1x1x2
Softmax - - 1x1x2
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Fig. 2 Database of dangerous driving behaviors
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Fig. 3 Training model iteration curve
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Fig. 4 Overall block diagram of program design

22 RERFRITRER

B B 28 ) 45 3R (] 110 25 2R U TR 2 SR 26
T IR R A SR S8 B T 2R e Rk
T 5 U 2 o 245 [ B o0 AR R [ i P 4 6 TR
HIE PR R R — B i ARG 8l
PR A TR AR, RARWRRANIE 5 P ih TR
T3 [0 4 P A5 45 2R ] REAF A R A4 [R) R, DY e A 1
HREBEBCE T, R 2R 25 R A LA IK F] 0.6 LU
b JFHALT a2 B E SR LE R T 10 Mot A
SR SRR Y . AR R AT D R AR I HER

P HUIR [1] 235 S ST HELLRT 10117 !
) Y
T
N

5 REREE
Fig. 5 Alarm flow chart
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Fig. 7 Model comparison
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