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A Novel Background Subtraction for Moving Vehicle Detection

Xiaofeng Lu, Tadahiro Horie*, Takashi Izumi, Lin Teng (Nihon University)

Background subtraction is a method typically used to segment moving vehicles in image sequences taken from

a static camera by comparing each new frame to a model of the scene background. This paper presents a robust

background subtraction algorithm, which reduces the influence of illumination changes and shadow, and adapts

to the rapid changes in traffic scene. A statistical background modeling method is proposed, which bases on

histogram at pixel level and produces a color model from a series of frames. We use the Choquet integral to fuse

three color components and uniform local binary pattern texture similar measures for foreground detection.

Finally, we propose an adaptive background maintenance method. The experimental results of several dataset

videos show that the proposed method is more efficient, robust and accurate than classical approaches.
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Fig.1 Moving object region of the current frame and

previous frame
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Fig.2. Experimental results by the four initial

background scene image acquisitions
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Table.1 Quantitative Evaluations of object detection
Method comparison S(A,B) [%]

classic background subtraction 66.00
Mixture of Gaussians 50.72
proposed method 81.20

Table.2 Evaluation of Maintenance method

Maintenance method S(A,B)[ %]
Blind Maintenance 76.65
Selective Maintenance 77.74
Adaptive Maintenance 81.20
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Fig.3 Result of vehicle detection.
(a) the current frame, (b) the ground truth, (c) the result
of classic background subtraction, (d) the result of

Mixture of Gaussians, (e) the result of proposed method.

(d

(e)
Fig.4 Comparison of maintenance methods.
(a)the current frame, (b)the ground truth, (c)Blind
Maintenance, (d) Selective Maintenance,(d) Adaptive

Maintenance
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