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Abstract: A new method based on sparse scale invariant feature transform(S-SIFT) is proposed
to improve the vehicle recognition rate in environment such as low image quality. Moving objects
are detected using a Gaussian mixture background subtraction model and SIFT features of the
objects are calculated. Then, the sparse coding of SIFT {features is obtained through L1
constraint. A max pooling strategy is introduced to reduce the dimension of the sparse coding.
Finally, a linear support vector machine (SVM) is used to classify and to recognize the objects.
The method solves the problems that the background modeling has a larger error rate and lacks
function of vehicle classification. An application of the technique on G36 highway shows that the
algorithm has an excellent result on different scenes such as low resolution, different camera
angles, sleet and shade. The experimental results provide a more than 98% scene recognition
rate, and a more than 89% classification accuracy rate. Moreover, the average time to process
images is less than forty milliseconds, and it meets the real-time requirement. It is concluded that
the proposed method is better than the SIFT and the HOG methods on both accuracy and time
efficiency.
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