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(A noise-robust foreground detection technique

for traffic monitoring system)
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Introduction
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. Basic Background Subtraction

xt_l_N seeee X,
Video Image Background Frame
Sequence Modelling Subtraction
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» Background Subtraction Problem
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Review: Background Subtraction Techniques

Average/Mean Single Gaussian MoG Non-
(C.Stauffer) | Parametric
(A.Elgammal)
Feature Intensity, Color RGB/Normalize- RGB, YCbCr Intensity, Color RGB
Supported Intensity-based Statistical-based
mode (3Uuuy
GRH yaﬁim
1)
Decision Absolute Distance | F—1t|>ko P(x,)>Th
| F,— BG. |>Th
Update Running Average Running Average k-mean Recent history
By =0F,+(1-)B | thy = F +(1- )4 online frame
oy =o(F,— ) +(1-a)o;
Training Static frame sequence (No moving objects) Any frame sequence
Initialization Requires manual re-initialization Adaptive
Application Stable lighting environment More robust to environmental

changes
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Review: Background Subtraction Techniques (2)
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. The Proposed Method
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The Proposed Method (2)

Canny Edge
‘ Detection ‘

it H,_ <Th then x,
else x, =BG




The Proposed Method (3)
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. Experimental Result

_ERUTGHT

o Miale o1ouuy Indoor / Outdoor
o 1 8 W8 / awalidimas 8,000 sn / mwramn 160x120 /
720x480

Hiynnsnadauuw PC Pentium4 2.4 Ghz Ram 768 MB
Bniiaed il

¢ Decision threshold = 0.2N

¢ N = 320 frame

¢ Post-processing

2 Bounding box : 20x20 a8y 10x10

>Th : 15 wag 10
2 Dilation/Erosion : 3x3 (¢") Information Research and Development Division’\‘\i
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. Experimental Result (2)

B i/szansmuanugndeslumsinuunanmu FG/BG mun
Precision-Recall

p= foreground edge template AND output

output

_ foreground edge template AND output
foreground edge template

H é}@]ﬁﬂDWNL%’ﬂ%ﬂ’]ﬁﬂigN’JaNa

U & 1 .
BaaWDLNDHNIU post-processing
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Experimental Result - Precision/Recall




Experimental Result — Precision/Recall (2)
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Experimental Result — Precision/Recall (3)
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Experimental Result — Performance

frame/sec
C.Stauffer A.Elgammal The proposed method
160x120 4.5 4.4 30
(10 recent frame) (320 recent frame)
2
(20 recent frame)
720x480 <1 <1 9
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Experimental Result — Post-processing

A.Elgammal
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Experimental Result — Post-processing (2)

C.Stauffer
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Real-time Application
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Review: Background Subtraction Techniques
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static 138 non-moving object

| Frame, — Background, > Th |

B N5nN5eNeFILULLM A8 ( Single Gaussian Distribution )
| — > ko
Mg = (XE T+ (1 o a)tur
a2

o,

+

L =a(l, —p, )2 +(1_Q')O-:2
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. Review: Background Subtraction Techniques (2)

B C. Stauffer,1998 Lﬂ%ﬁ]ﬂ?’iﬂ’igﬂﬁﬂﬁ%mﬂLﬂ?ﬁL"qﬁﬂ%NﬁN

(Mixture of Gaussians, MOG) - 3 m%’m’imdauw multi-modal

K
P(x,) = Z‘{Of,f *?](xfﬁ/’lfjﬁzf,f)
=1

1 L) ()

77(361,,&,2)2 n 1€
(2z)* | 2|

Online k-mean: @, , = (1-a)o, ,, +aM,,)

H, = (1 o /O)tur—l T /O(xr)

2 £ T
O, = (1_ p)o-r—l T p(xr — K, ) (xr — H, )
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. Review: Background Subtraction Techniques (3)

B A. Elgammal, 1999 td14® Non-parametic

IlN® X, X,....X, U recent history frame

P(5) = K(x,-x)

:I: 1 (er —xl-j. )2
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. The Proposed Method (2)

li’iaaﬂamumwvlé’mn canny edge detection
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. The Proposed Method (3)

B Decision

t

if  H_ <Th then x =FG

else

B Post-processing
¢+ Bounding box grid
o WuwInInMUMe |1 box

+ 91 Dilation 1% box NHNWINAAMWNUANINUUA
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Experimental Result — Post-processing (3)
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Review: Background Subtraction Techniques
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Wallflower, Wavelet 1tag Markov chain monte Carlo
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