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An algorithm improving objects detection for low-quality
video using stochastic resonance
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Abstract: Video object extraction is a key technology in intelligence surveillance. An object detection algorithm for low — quality video based

on Gaussian Mix Model and stochastic resonance was proposed. Firstly, the algorithm generated the object probability gray image from the current

frame with the Gaussian Mix Model by the mapping function defined. Then, stochastic resonance was applied to the object probability gray image by

adding noise until the defined evaluation function achieved the minimum value. After stochastic resonance, an effectively enhanced object

probability gray image could be obtained. Hence the binary image including the interested objects is retrieved by segmentation of the enhanced

object probability gray image. The experimental results show that the proposed algorithm combining the Gaussian Mix Model and the stochastic

resonance achieved satisfactory subjective and objective performance under the worse environment with dark, foggy and infrared imaging while the

classic background subtraction method almost could not detect the interested objects.
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Fig.1 Experiment video frames
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Fig.2  Object probability gray images
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Fig.3 The gray images when stochastic resonance reached

FUARBE A IR EE 1AL, 1 4 Sy x It H AR K B [
I MR RS S s o S DN BENLE R R
FE0(9) AR fE I ZR

(a) M55 EE 90 (b) BB 90
(a) The noise’s power 90 (b) The noise’s power 90

(c) MEFESRIE 90
(¢) The noise’s power 90
B4 donad 20 s g

Fig.4 The gray images added too much intensive noise
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(a) Performance evaluation of experiment 1
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Fig.5 Performance evaluation chart
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(a) Detection result of Fig. 1(b)
(b) Detection result of Fig. 1(¢)
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Fig.6 Detection results of classical GMM algorithm
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