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ABSTRACT

This project is to develop a prototype of image processing application which can
calculate speed of cars from traffic monitoring cameras. We study background subtraction
algorithms: Frame Difference, Static Frame Difference and Mixture of Gaussians. Frame
Difference is the pattern of using no background model. Static Frame Difference is the pattern of
using fixed background model and Mixture of Gaussians is the pattern of using updated
background model. In this work, we measure traffic rate in both directions (i.e. inbound traffic
and outbound traffic) and then compare with traffic rate measured by a radar gun. The findings
indicated that Mixture of Gaussians was the best performance of the background subtraction

algorithm. Therefore, our work applied Mixture of Gaussians can achieve 77.81% of accuracy.
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2.2.1 DSZWIMMITHUINUUBIINgNaule (Pre-Processing)

I~ i ar W =) o 4

Wumsdszurananini ldasuninndes Insvmineesta viean 11858 1e e
o @ o g o £
MNTAALYNINYBINIINWUNAY (Background Subtraction)
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Background Subtraction 18 N13HENIAYNUNITIAGDUNDDNIINAINKAN Taony
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Inavesiagiudsnmmlsuiaos wuldeauns 2.1
Object = |foreground(x,y) — background(x,y)| (2.1)

NUIVBUD Sobral Andrews 1A Vacavant Antoine IANIAITIINGILSANDI N

°lumsﬂmmmmqaaﬂmﬂwuwaq PNATT TN 2.1

maeh 2.1 ﬁaﬂfﬁﬁzfluﬂ1sﬁ'ﬂuaﬂ'3'mqaaﬂmﬂv‘€uﬁﬁ'q
Basic methods, mean anci variance over time

Static Frame Ditference N

Frame Difference

Weighted Moving Mean

Weighted Moving Variance

Adaptive Background Learning

Temporal Mean

Adaptive Median of McFarlane and Schofield (1995)

Temporal Median of Cucchiara et al (2003) and Calderara et al (2006)



A13199 2.1 (A9)

Fuzzy based methods

Fuzzy Sugeno Integral (with Adaptive-Selective Update) of Hongxun Zhang and De Xu
Fuzzy Choquet Integral (with Adaptive-Selective Update) of Baf et al

Fuzzy Gaussian of Laurence Bender
Statistical methods using one gaussian
Gaussian Average of Wren (1997)

Simple Gaussian of Benezeth et al (2008)
Statistical methods using multiple Gaussians
Gaussian Mixture Model of Stauffer énd Gr_imson (1999)7 ;
Gaussian Mixture Model of KadewTraKuPong and Bowden (2001)
Gaussian Mixture Model of Zivkovic (2004)

Gaussian Mixture Model of Zivkovic (2004)

Gaussian Mixture Model implemented by Laurence Bender

Type-2 Fuzzy based méthods

Type-2 Fuzzy GMM-UM of Baf et al (2008)

Type-2 Fuzzy GMM-UV of Baf et al (2008)

Type-2 Fuzzy GMM-UM with MRF of Zhao et al (2012)

Type-2 Fuzzy GMM-UV with MRF of Zhao et al (2012)

Statistical methods using calor and texture features

Multi-Layer BGS of Jian Yao. and Jean-Marc Odobez (2‘007)'
Non-parametric methods

Pixel-Based Adaptive Segmenter (PBAS) of Hofmann et al (2012)
GMG of Godbehere et al (2012)

VuMeter of Goyat et al (2006)

Methods based on eigenvalues and eigenvectors

Eigenbackground / SL-PCA of Oliver et al (2000)

Neural and neuro-fuzzy methods

Adaptive SOM of Maddalena and Petrosino (2008)

Fuzzy Adaptive SOM of Maddalena and Petrosino (2010)
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PX) = 3 wien(Xe — e Die ) (2.3)
Tagn K flo 11U Gaussians Distribution
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2.2.2 NSZUIUMIAAMINING (Tracking)
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3.4 MnsINvedldsunsu

Setting

Pre-Processing

Object Tracking

-,

Speed Measurement
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3.4.1 Setting
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3.4.2 Pre-Processing
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