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Vehicle Type Recognition Method with a Small Dataset
Based on Deep Convolutional Neural Network

LYU Lei', Li Wenbin', WANG Xiaoming' , HU Longji’

(1. Ministerial Key Laboratory of ZNDY, Nanjing University of Science and Technology, Nanjing 210094, China;
2. The No. 32381 Troop of PLA, Beijing 100072, China)

Abstract; The training samples for classification tasks such as that the vehicle type recognition has few
training samples, the idea of multi-scale branching was introduced on the basis of AlexNet network. A
multi-scale feature extraction convolutional neural network was designed. According to the characteristics
of military vehicle data on battlefield, the multi angles and scales 10 classes fine-grained vehicles dataset
with small inter-class differences and large intra-calss differences under complex background was
established. The proposed method achieved a recognition speed of 0. 003 seconds per image on the
experimental platform, which has the possibility of real-time application on embedded platform according to
the compute capability. Combined with adaptive learning rate and other methods, the classification
accuracy on the established dataset is up t0 92% . The classification performance and training speed in this

paper are better than AlexNet under the same experimental conditions. The proposed multi-scale feature
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extraction convolutional neural network has application value in military vehicle classification by low speed

intelligent ammunition or unmanned aircraft, civil vehicle classification scenes and other small sample

vehicle classification scenarios.

Key words: convolutional neural network ; vehicle type recognition; small sample data set; fine-grained;

intelligent ammunition
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