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Optimization of Lightweight Convolution Neural Network Based on Automatic Driving System

GAO Xiu-Long, GE Dong-Yuan

(School of Mechanical and Transportation Engineering, Guangxi University of Science and Technology, Liuzhou 545000 china)

Abstract: Computer vision technology is widely used in autopilot system, which mainly solves the problem of object
recognition and object classification. In this study, a lightweight neural network structure is proposed according to the
task. In order to solve the problem of insufficient training data, an improved data enhancement algorithm is adopted to
double the training data. At the same time, in order to solve the problem of using data generator as verification set and
unable to use tensorboard, a solution is proposed. The principle of neural networkv‘ processing image information is studied
in detail by convolution network visualization method, and the optimization method i§ put forward. The accuracy of the
trained model is 97.5% on the verification set, which meets the accurﬁpy needs of autopilot system for classification task.
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Layer Output_shape Kernel size Filter
Conv_1 224x224%64 3x3 64
Conv_2 224x224%64 3x3 64
Pool 1 112x112x64 2x2 64
Conv_3 112x112x128 3x3 128
Conv_4 112x112x128 3x3 128
Pool 2 56x56x128 2x2 128
Conv_5 56x56x128 3x3 128
Conv_6 56x56x128 3x3 128
Conv_7 56x56x128 3x3 128
Pool 3 28x28x128 2x2 128
Conv_8 28x28%256 3x3 256
Conv_9 28x28%256 3x3 256
Conv_10 28x28%256 3x3 256
Pool 4 14x14x256 2x2 256
Conv_11 14x14x256 3x3 256
Conv_12 14x14x256 3x3 256
Conv_13 14x14x256 3x3 T 256
Pool_5 Tx7%256 __)'9) 256
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Begin
While epochs<all_epochs // Wi ATk ACIRER T /N T 2 1954
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END
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OUTPUT

Test loss 0.010 ‘
Training loss 0.000

OUTPUT

Test loss 0.010
Training loss 0.000
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xrange = range
imap = map
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new_car_0_561  new_car_0_1372
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new_car_0_2554  new_car_0_2591 new_car 0_3422 new_car 0_3598 new_car 0_4474

new_car_0_6231  new_car 0_6779

new_car_0_9684  new_car 0 9742  new_car 0_9832

new_car_0_6037 new_car_0_7369 new_car 0_7819

X, y = izip (*(validation_generator[i] for i in xrange

(len(validation_generator))))

x_val, y_val = np.vstack(x), np.vstack(y)
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