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Background modeling based on adaptive neighborhood correlation

Wan Jian, Hong Mingjian, Zhao Chenqiu
School of Sofiware Engineering, Chongqing University, Chongqing 401331, China

Abstract. Objective Background modeling is widely used to detect moving objects and is the basis for object tracking, be-
havior learning, and recognition in the field of computer vision. Mixture of Gaussian (MOG) and Codebook are current
popular methods based on pixel value. However, these methods usually assume that pixels are independent and retain only
time domain information while ignoring spatial information, limiting the model to the continuity of time. This paper proposes
an adaptive neighborhood correlation ( ANC) background modeling approach. Method The ANC approach increases the
neighborhood model while retaining the domain information, and considers results to adjust neighborhood area. ANC begins
by using the original pixel-based background modeling method to detect the candidate foreground; it then further compares
the foreground results of candidate foreground detection with models of neighborhood pixels, with matched pixels considered

as background pixels, while others foreground pixels. Finally, pixel confidence is introduced to adjust the neighborhood
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size adaptively. Result ANC outperforms MOG and Codebook by more than 7% in average accuracy and F-measure with

the ROC curve and other aspects of the measures on change detection standard database. Conclusion ANC overcomes the

limitations of pixel-based background modeling methods and is suitable for a complex multimodal background. It not only

describes the change in pixels accurately, but is also robust and adaptive to the complex background.

Key words: mixture of Gusassian (MOG) ; Codebook ; background modeling; adaptive neighborhood ; pixel
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Sampling of MOG and Codebook models ( (a) position in image; (b) distribution of MOG models;

(¢). distribution of Codebook models)
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Fig. 7 Experimental results of MOG, Codebook and the proposed improvements ( (a) original; (b) ground truth;
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Table 2 Comparison of metrics using various algorithms

i T
Recall  Specificity Precision F-measure
MOG 0.8276 0.9607 0.6162 0.706 5
MOG-ANC 0.9105 0.9846 0.7059 0.7952
Codebook 0.8544 0.9795 0.6380 0.7305
Codebook-ANC ~ 0.8415 0.9927 0.7774 0.808 2
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