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Real time Background Estimation and Object Tracking
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Abstract

Object tracking in a real time environment is one of challenging subjects in computer vi-
sion area during past couple of years. This paper proposes a method of object detection and
tracking using adaptive background estimation in real time environment. To obtain a stable
and adaptive background, we combine 3-frame differential method and running average single
gaussian background model. Using this background model, we can successfully detect moving
objects while minimizing false moving objects caused by noise. In the tracking phase, we
propose a matching criteria where the weight of position and inner brightness distribution
can be controlled by the size of objects. Also, we adopt a Kalman Filter to overcome the oc-

clusion of tracked objects. By experiments, we can successfully detect and track objects in
real time environment.
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Algorithm FindObjs

procedure FindObis(F, B, V, R)

{ F is array of Image Data from Current Frame }

{ B is array of background Image and V is array of its deviation }
{ R is container of founded rectangles }

begin
D := AbsDiffl F, B ): { D[ 4,7} = ABS(F{i, j1— Bli, 1)}
D_bin := Threshold(D, MAX[2*V, min__th]): {Thresholding by 2*V }

D_bin = Closing(D__bin, se): {se:rectangular structuring element }
R = MER(D_bin): { Minimun Enclosing Rectangle of D__bin }
end
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Algorithm FindObjs (modified)
procedure FindObjs(F2, F1, FO, B, V, R)
{ F2, F1, FO are array of Image Datas from n+1th Frame, nth Frame, n-1th Frame }

{ B is array of background Image and V is array of its deviation }
{ R is container of founded rectangles }

begin
D1 := Threshold( AbsDif(F2, F1), MAX[2*V, min__th]):
D2 := Threshold( AbsDiff(F1, F0), MAX[2*V, min__th]):

D__3f := Closing({D1 AND D2), se):

if(B is not vet prepared)

begin

R := MER(D_3f):

else { Modelling of Background already completed then use it. }

D1 := AbsDiff(F1B): { D[4, jI: = ABS(F1{4, /1~ B{4, j])}

D2 := Threshold(D1, MAX[2*V, min_ th]) :{Thresholding by 2*V }
D_bg := Closing(D2, se):

R := { MER(D_bg) N MER(D_3f) };

end
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{Fig. 2) Results of Detecting Objects(Indoor)
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(Fig. 3) Results of Detecting Objects(Outdoor)
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(Fig. 4) Feature Vector of Moving Object and Model of Moving Objects

Algorithm Tracking

procedure Tracking(Detected, Moving, Temp)

{ Detected: list of Moving Objects just founded}

{ Moving: list of continuously matched Objects}

{ Temp: list of candidate Moving Objects}

{ initially Detected, Moving, Temp Lists are empty.}
begin

if(Moving.count > 0) then

begin

DoMapping (Detected, Moving) :
end
if(Temp.count > 0) then
begin

DoMapping (Detected, Temp) :
end
Temp = Temp + Detected:
CheckAge(Temp, 20):
end
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{Fig. 5) Tracking object in indoor environment.
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(Fig. 6) Tracking object in outdoor environment
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(Fig. 7) Tracking multiple objects including occlusion
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