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Fig. 1. An example of the object boundary detection.
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Fig. 3. Experimental result of the final moving object

detection.
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R DR E BT

Table 1. The quantitative result of four algorithms.

KS VMS HC Proposed
Video
PR RE FM PR RE FM PR RE FM PR RE FM
Cat 0.862 0.897 0.879 0.806 0.920 0.859 0.874 0.926 0.899 0.885 0.932 0.908
Dog 0.898 0.927 0.912 0.894 0.953 0.923 0.904 0.937 0.920 0.916 0.944 0.930
Carsl 0.816 0.685 0.745 0.899 0.788 0.840 0.843 0.957 0.896 0.923 0.906 0.914
Cars2 0.884 0.781 0.829 0.832 0.883 0.857 0.831 0.917 0.872 0.864 0.897 0.880
Cars3 0.902 0.803 0.850 0.824 0.902 0.861 0.852 0.950 0.898 0.892 0.925 0.908
Cars4 0.883 0.797 0.838 0.845 0.915 0.879 0.838 0.918 0.876 0.875 0.910 0.892
VPerson 0.870 0.715 0.785 0.827 0.842 0.834 0.836 0.855 0.845 0.902 0.884 0.893
Vcar 0.904 0.763 0.828 0.798 0.894 0.843 0.786 0.928 0.851 0.928 0.866 0.896
Highway 0.916 0.542 0.681 0.805 0.712 0.756 0.883 0.814 0.847 0.868 0.915 0.891
Lab 0.882 0.827 0.854 0.873 0.795 0.832 0.892 0.858 0.875 0.873 0.902 0.887
Frame Video scene Ground truth KS VMS HC Proposed
#4
#14
(a)
#6
#15
(b)
#11
#2923
(¢)
#378

(d)

B4 (MFAEE) WMEEERFRS R TR RmlZER  (a) Cat (dynamic scene); (b) Carsl (dynamic scene);
(¢) VPerson (dynamic scene); (d) Highway (static scene)
Fig. 4. (color online) The experimental results of four algorithms in different scenes: (a) Cat (dynamic

scene); (b) Carsl (dynamic scene); (¢) VPerson (dynamic scene); (d) Highway (static scene).
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Abstract

To overcome the limitation of existing algorithms for detecting moving objects from the dynamic scenes, a fore-
ground detection algorithm based on optical flow field analysis is proposed. Firstly, the object boundary information
is determined by detecting the differences in optical flow gradient magnitude and optical flow vector direction between
foreground and background. Then, the pixels inside the objects are obtained based on the point-in-polygon problem from
computational geometry. Finally, the superpixels per frame are acquired by over-segmenting method. And taking the
superpixels as nodes, the Markov Random field model is built, in which the appearance information fitted by Gaussian
Mixture Model is combined with spatiotemporal constraints of each superpixel. The final foreground detection result
is obtained by finding the minimum value of the energy function. The proposed algorithm does not need any priori
assumptions, and can effectively realize the moving object detection in dynamic and stationary background. The exper-
imental results show that the proposed algorithm is superior to the existing state-of-the-art algorithms in the detection

accuracy, robustness and time consuming.

Keywords: dynamic scene, moving object detection, optical flow field analysis, Markov random field

model
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