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Processing a video stream to segment moving objects (foreground) from the static scene (background) is a
critical first step in many computer vision applications. One of the common methods is using background
subtraction approach, which detects moving objects by comparing each frame with the obtained background
frame. In this paper, we examine background subtraction algorithm based on sigma-delta filter. This
algorithm provides a simple and very fast approximation of the median and has the advantage of having low
memory requirements. The interest of this method lies in the robustness provided by the non-linearity
compared to the linear recursive average, and in the very low computational cost. However in the basic
sigma-delta algorithm, the background model quickly degrades in complex urban scenes because it is easily
“contaminated” by slow-moving or temporarily stopped objects. And in this algorithm ghost effect and
aperture effect is clearly visible. This paper is a review to this algorithm and various approaches and
improvements proposed for it. In this paper, first basic sigma-delta and then its important approaches is
described. The purpose of this approaches and improvements is to eliminate or reduce the defects and
disadvantages of the main algorithm. In the end, a quantitative comparison between these algorithms is
carried out and improvements and advantage and disadvantages of each algorithm are evaluated.

Index Terms: Motion detection, Background subtraction, Sigma-Delta algorithm.
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Fig. (1): Background detection process. N is the number of

frames used to initialize the background. B(t) and I(t) are the
current background and frame at time t, respectively [2].
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Fig. (2): The result of executing the Sigma Delta algorithm for
image sequences of AVSS PV_EVAL from i-LIDS database
[35] in frame 3400. 1) Input image (I) 2) Sigma Delta
background (B) 3) Variance (V) 4) Foreground (D)
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// period evaluation and background updating
if IFE = [F™// if confidence period expires
if I1F%s a multiple of P // if refresh period expire
if ¥ = ¥/ if not very heavy traffic
if (JP€/IF%) < 0.8/ if not very heavy traffic
L = 1// refresh period updating mode
End if
End if
Else// if current confidence period expires
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low variance => traffic flow may be
confidence updating from
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=K_,—-1
If Vioy < max (Ve N % A7) then
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U = 1// force updating

End if

Else//we cannot reliably evaluate traffic flow
U, = 1//confidence
background deadlock)
End if

IPC = JFC = 0 //Reset Detection counter and frame
counter

period updating mode (Avoid

End if
// Background updating (if appropriate) and detection
if U, =1/ if updating recommended, sigma-delta
algorithm

M, = M._, +=sgn(l, — M;_;)//update background
model M

A= |I; — M. |/ compute current Difference
if &= 0
Vi =W _y+sgn{N.A, — V., )/ update Variance V
End if
D, = (Az= )/ compute Detection image D
Else

ﬂrz |Ir—ﬂ'fr|
Dy = (A= 12)
End if

IP€+= (D, == 1)// update the Detection-counter image
End for
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in input image and background, variance, diagnostic mask, |
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Fig. (9): The comparative results of detection masks for the

proposed algorithms relative to the actual background for the
sequence of Waving trees images from the Wallflower database
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trees images from the Wallflower database
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Fig. (11): Comparison of the mask detection of the proposed algorithms in relation to the actual background for the various
frameworks of images sequences of the SABS database
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Table (1): The results of calculating the F (5g) for the
algorithms were from above, simple background, current
average, current average in the DCT domain, basic Sigma Delta,
multifrequency Sigma Delta, simple statistical difference,
background differentiation based on light distortion, color and
mixing Gaussians in a sequence of different images.
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11. Kernel Density Estimation

12. Heneceforth MoG

13. Codebook model

14. Codewords

15. Background Subtraction based on Brightness and
Chromaticity Distortion

16. Kalman filter

17. Wiener filter

18. Eigenspace

19. Dynamic Mode Decomposition

20. Stacked Multilayer Self-Organizing Map Background
Model

21. Online Robust Principal Component Analysis
22. Motion-Assisted Matrix Restoration

23. Vehicle Tracking and Speed Measurement system
24. Counter-propagation artificial neural network
25. Region update (RU)

26. Ghost effect

27. Aperture effect

28. Radial movement

29. False detection

30. Common-edge Hybrid Reconstruction

31. Opening by reconstruction

32. Temporal validation

33. Geodesic

34. Relaxation

35. Reference Image

36. Marker image

37. Adaptive thresholding

38. Opening by reconstruction

39. Least significant bit

40. Integer

41. Modulo

42. Overflow

43. Conditional temporal update

44. Conditional temporal update

45. Receiver Operator Characteristic

46. Precision Recall

47. Percentage of correct classification

48. Jaccard coefficient

49. Yule coefficient

50. Average Classification Error
51. http://www.vis.uni-stuttgart.de/index.php?id=sabs
52.http://research.microsoft.com/en-
us/um/people/jckrumm/wallflower/testimages.htm

Average Classification Error Comparison
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Fig. (14): The results of the calculation of the average
classification error for the algorithms are given in Table 1, in
the sequence of different images, respectively.

G5 aii -F
loJoSe g WoleSn aine) Goy& poys8l 2l i cnl )0
TR o LQLQM)}in QL.A e sl 0 4§|)‘ UT 6‘;: 03 4§|)‘
anpp eSS g S e iy 8 5 Wl o )5l
BB N PRy PR PRS- VR 1 D Vi PR W FY ) KO S| DU E5%
5 S pe Lo sl Gliz Gllxe slaanie a5 oo y)lS
@l Al GLsleSon v )sfl ilioo pe B33k Cn e
Sl sbalase jo colaiwl glp uizmen w2 oo @l Hgllas
4 85 plirebl o g WaleSos v 981 (S8l 5 )5 5 (500
Jdo a el aidly ) lalase opl 0 5 glp ohg ek

iz a4y oy p opl wilbge QBEI e o P Gl S
wile oo yiall Ll 51 1, Lo eSe cpl a5 asoce |, olSal ol
b lapn o0l sllas g gl <o ¢ Slalre slaaisa ((Souzey
b cobie 5 oS amlie BoleSew (ol ool by Souss

aled B e oS Ll pb

. Background Initialization

. Foreground Detection

. Background Maintenance

. Simple Background Subtraction (SBS)
. Running Average Method

. Discrete Cosine Transform (DCT)

. Simple Statistical Difference

. Running Guassian average

. Temporal Median Filter

1
2
3
4
5
6
7
8
9
10. Mixture of Guassians (MoG)
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