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' Gabor transform
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" Background

¥ Mixture of Gaussian Model (GMM)
® Harris corner detector
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' Haar features
" Multiple Layer Perceptron (MLP)
¥ Classified Vector Quantization (CVQ)
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' Self-Organizing Map (SOM)

" Neural Gas (NG)

¥ K-means

¥ Codebook

® Reject option

* Principal Components Analysis (PCA)
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Classificatio result
Vehicle type Sedan | Bus | Microbus | Unknown Total
Sedan 45 0 6 0 51
Bus 0 7 2 0 9
Microbus 3 1 12 0 17
Unknown 0 0 0 3 3

' Dynamic Baysian Network (DBN)
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' Symmetry edge image
¥ Subspace
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Time-sequence
road images

Input images Traimning images
[ Vehicle detection
[ Detection of vehicle front area
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[ Feature extraction
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[ Recognition using hierarchical subspace methodl': Feature subspace
¥

Time-sequence inter-frame recognition ]
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' 2 Dimensional Linear Discriminant Analysis (2DLDA)
¥ Sobel
" Nearest neighbor
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' Speeded Up Robust Features (SURF)
¥ Symmetrical SURF (SSURF)
¥ Cascade classifiers
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' Networks
" Histogram of Oriented Gradients (HOG)
¥ Support Vector Machine (SVM)
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' Sparse representation

" Hamming distance

" Pyramid Histogram of Oriented Gradients (PHOG)
¥ Random Forest
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' Convolutional Neural Network (CNN)
¥ Symmetrical filter
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' Multi-resolution

" Haar wavelet

¥ Hue-Saturation-Value (HSV)

¥ Hidden Markov Model (HMM)
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Abstract

On road vehicle type recognition generally plays an important role in
intelligent transportation applications, increasing security and ease of
movement on roads. Already existing methods for vehicle type
recognition are the ones that get the information required for recognition
using different sensors, including laser, radar and vision sensors and
study such information, but among all, vision based methods have been
more attractive due to reliability of results and low hardware and time
costs. Vehicle type recognition can be done in two levels: Recognizing type
based on dimension and general appearance properties of vehicle (like
classifying vehicles into classes of heavy, light and so forth) or more
precisely recognizing vehicle make and model. In this thesis for vehicle
type and color recognition sections videos of cars passing through a toll-
gate are used. These kind of videos are less paid attention because of their
limited field of view and difficulties of vehicle region of interest
extraction. Type and model recognition of vehicles passing through toll-
gates is necessary for security applications, statistical surveys, and
automated toll collection and so on. A real-time algorithm is presented
and the average recall and precision of the detection stage are 94.75%
and 98.83% respectively and the accuracy of the vehicle general type and
vehicle model recognition stages are 98% and 96.65% respectively.

Keywords: Vehicle Type Recognition, Video, Intelligent Transportation,
Real-time, HOG
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