
 

CSE 190A  Projects in Vision & Learning 

Winter 2006 - Project proposal  

 

Michele Merler 
EAP student 

Department of Computer Science Engineering 
University of California 

San Diego, CA 9500 
mmerler@ucsd.edu 

Abstract 

A proposal for CSE 190A Projects in Vision & Learning, Winter 
2006 is presented. The proposal is intended for the suggested 
project in recognizing cars, with specific attention to the tasks of 
detection of car manufacturer logos/insignias and classify car 
colors into familiar color categories. The paper contains the student 
background information and the general approach conceived in 
order to cope with the problem, besides open questions to be 
answered during the project and a list of closely related papers 
taken as bases to build on. 

 

1  Statement of  qual i f ications 

As a fifth year student at the faculty of Telecommunications Engineering at the 
University of Trento, Italy (www.ing.unitn.it), Michele Merler took classes 
connected to Machine vision and learning, including :  

• Digital Signal Processing 

• Digital Image Processing (class plus lab) 

• Introduction to Pattern Recognition 

Moreover, in order to graduate after three years according to the Italian University 
system, he developed the thesis work “Video Processing and Analysis Techniques 
for Smart Environment Application”. Such thesis was based on a three months work 
on a project at the international research institute Create-Net (www.create-net.org). 
The project addressed the tasks of people detection and tracking in a smart room, 
abnormal behavior detection and system-user interaction. 

 



 

2  Milestones and questions to  be answered during the 
project  

2 .1  Cars  co lor  se t  

The first step will the creation of a set of possible car colors based on statistics on a 
database of 150 images observed and analyzed by 5 people of different nationalities. 
A statistical description will be presented by histograms of each color distribution in 
different chromatic spaces and chrominance planes, specifically: 

• Normalized rg  [3] 

• St [12] 

• CbCr [7] 

• Lab [7] 

Distances between colors using different metrics will be evaluated and one metric 
will be chosen to be used in the car color recognition task. 

Deadline : 01/15/06 

2 .2  Logos- Ins ign ia s  descr ip t ion  

After researching the current most common car logos, their characteristics  will be 
extracted and analyzed basing on shape descriptors. The different descriptors found 
in literature will be then evaluated, starting from moment based functions [6, 12],  
reflection metric[6, 12] and eventually shape contexts[1]. As final step for this task, 
a database of insignias to be used in further stages of the project will be provided. 

Deadline : 02/01/06 

2 .3  System imp lementa t ion  

The practical realization of the recognition system will be done according to the 
following block diagram:  

Figure 1 : Block Diagram of the System 
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Segmentation will be connected to color, performing a seed region growing or 
simply a raster labeling function exploiting color and neighborhood pixels 
information. 
On the result of such operation some geometrical constraints (such as the area of the 
regions) will be applied  to determine which of the labeled regions is the car. 

After the segmentation task, the left column of the flowchart will deal with logos 
recognition, while the right column will work on color recognition. 

2 .3 .1  Logos  recogn i t ion  

ROIs extraction is a preprocessing step in insignias recognition. Such operation can 
exploit again the chromatic information, easily finding regions within the car area 
which differ from the main color. Those regions will include windows, license plate, 
stick bumpers and the aimed logos. The problem is then turned into computationally 
inexpensive, for the system will have to work on a very restricted number of pixels. 

The shape feature consists in the set of pixels belonging to the connected component 
lines describing the contour of an object. Depending on the shape descriptors used, 
such chains are obtained from grayscale images or binary ones (most common). For 
the recognition task the only useful information is the shape of the ROIs and not 
their color. Therefore a conversion from RGB to Y (NTSC transmission system) is 
performed through the following formula: Y = 0.299R + 0.587G + 0.114B [10] 

In order to make the ROIs appear clearer the system can apply different solutions: 
complex ones as the super-resolution method discussed in [2] or simpler such as a 
contrast enhancement sharpening or crispening filter applied to the whole grayscale 
image, not only to the ROIs. Eventually some morphological filter can be applied to 
the ROIs as well. After that a contour extraction filter should be applied. One good 
choice is LoG (Laplacian of a Gaussian) since it returns thin, closed connected 
borders [5]. Besides it there are Sobel, Prewitt and Roberts filters. 

For what concerns shape matching, there are four geometry based methods that 
seem to be efficient under transformations such as translation, scaling and rotation, 
and deformations, cracks and blur: functions based on Moments, such as 
eccentricity and best fit ellipse [6 12], Shape contexts [1], SIFT features [8] and 
Reflection metric, which is invariant under all affine  transformations [6 12]. The 
best performing one must be evaluated. 

2 .3 .2  Color  recogn i t ion  

The illumination dependence manager block is conceived as a preprocessing step in 
order to cope with illumination changes of the scene during the day. In literature  
usually an illumination model is used together with some kind of normalization 
[10].  

The authors in [3] apply a diagonal model of illumination change, assuming the 
surface of the object of interest to be flat. With such a model an illumination change 
simply corresponds to a change in chromatic vectors length. The normalization is 
performed on each channel by dividing every value by the square root of the sum of 
squares of the channel, thus normalizing the channel to 1. It must be evaluated 
whether to subtract the mean of the channel before normalizing [4] or not. 

Transformation from the 3-d chromatic space to the 2-d chrominance plane erases 
the useless brightness information. There exist many chrominance planes 
corresponding to different chromatic spaces. A comparison of the performances 
offered by different chrominance planes was realized in [7] with specific attention 



 

to skin detection performed in three different ways. Empirical evaluations must be 
performed on the database. 

There are in literature manifold methods and distances used to match colors. In [14] 
a comparison has been made, but the results are data dependent and no method 
seems to be always best performing over the others. The system will work on 
histograms. Therefore a scatterplot in the 2-D chrominance plane is evaluated (as 
in[3]).  After that different histogram matching techniques and distances must be 
tested: Histogram intersection [3], Minkowsky-form distance, Kolmogorov-Smirnov 

distance, χ
2 

statistic, Kullback-Leibler divergence, Jeffrey divergence, Quadratic 
Form, Earth Movers Distance [14]. 

Deadline: 02/19/06 

2 .4  System Eva lua t ion  

Statistical evaluation of performances of the recognition system will be done by 
applying different combinations of the techniques presented in 2.3. 

Deadline: 03/5/06 

2 .5  Fina l  Resu l t s  and  Repor t  

After the choice of the best performing attributes, the final implementation of the 
system will be realized. In order to discuss all the results achieved a report will be 
presented. 

Deadline: 03/20/06 

3  Software and Database 

The system will be implemented in programming language C++ using the Intel 
image and video processing library OpenCV. 

http://www.intel.com/research/mrl/research/opencv 

Segmentation will be performed by using Efficient Graph-Based Image 
Segmentation developed by Pedro F. Felzenszwalb and Daniel P. Huttenlocher. 

http://people.cs.uchicago.edu/~pff/segment/ 

The cars databases of the Vision Caltech 1999 and 2001 and the  Computer  Vision 
Laboratory at UCSD ones will be used partly to train and mainly to test the system.  
The whole of them will be utilized. 

http://www.vision.caltech.edu/html-files/archive.html 

http://rescue.calit2.net/lpr/database/data/ 

A database consisting of 150 images collected by the Web will represent the  
training set for the car colors statistics and labeling tasks. The whole database will 
be available on CD. 
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