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Paper Write Up:

Using computer vision to track color is an ever evolving, constantly improving area of current research.  The paper, ‘Tracking Objects by Color Alone’ by Christohper Rasmussen and Gregory Hager, considers blob tracking to be the most useful for tracking objects in real time.  Furthermore, this paper will discuss in detail the procedure to implement a system to conduct blob tracking.  The main purpose of this paper is to present a tutorial for the reader.  It is basically a ‘how to’ guide which provides a general overview of the technique behind color segmentation. 

The first major step is to prepare the computer to look for the given color one is looking to track.  This is accomplished by photographing the image in every range of lighting where the object may be located.  This sets up a threshold for the program.

Once initialized the paper then describes how a computer can interpret a color coordinate system.  The scheme the paper uses relies on RGB coordinate system defining a particular point color space to be P= (r,g,b)^T.  You can use this point to determine if the pixel being processed falls in the range set by the threshold.  The function M(P) gives the tolerance allowed for a particular color pixel to be away from a defined color space.  Thus a larger value of M(P) will yield images that are less diverse in color.

Once the object color range is defined and the initial object located via searching the image for the largest cluster of points satisfying this range the actual object must tracked at every frame or in every decimated frame.  Very few computers can track full-framed video, so the processing load must be reduced on microprocessor to allows the computer to track the object.  The paper suggests using various techniques to improve processing rate.

The first method it suggests is to create a small window around the object the program is tracking.  This allows the computer to track movement only this small box and update the position of the small box as necessary.  This can be very beneficial because now the computer may be handling a 128x128 bit window instead of 1280x980 window, which greatly reduces the number of pixels to analyze in each iteration.  This step does increase the risk that the program will lose track of the object if moves to quickly, but the paper does detail the procedure of how to regain the objects position. 

Using a small window also reduces the probability of mis-tracking.  This occurs when another object temporarily looks more like the object in question than the actual object.  This phenomena occurs rather frequency as lighting effects can drastically alter the appearance of a two dimensional picture.  Thus if we restrict our processing space to a smaller window the probability of encountering an object with better matching characteristics is reduced.

The second method can be used with the first method.  Often when the lighting in a particular area is very bright, over saturation of pixels can occur.  A pixel is considered over saturated when anyone of the rgb values is greater than 255.  A pixel that is over saturated can no longer be distinguished properly. Thus these pixels often do not represent the true colors they are supposed to represent, and they should be discarded as useful points.

A third technique the paper suggests is frame dissemination.  This is a if all else fails technique, because if the program attempts to track every frame, and cannot process the frame quickly enough the program will start to process frames behind the current and lose synch with the current video stream.  Testing should be done before actual incorporation to monitor if this event occurs or not.

With these three techniques in place the tracker can lose track of the image and a recovery method must be put into effect.  The most practical way to implement this, is to find the most probable location of the object.  Then a new window can be generated to search for the object.  A formula is detailed in the paper about finding the objects probable location.

Once, the instructional information is completed, the paper then explains the various uses for color tracking.  Many examples are given including facial tracking or drawing programs.  To conclude the paper, the author’s recapitulate the need for subsampling the window size and how this helps ensure proper tracking.

My comments on the paper:  Though this paper adequately describes the image segmentation techniques, it does not present alternate ways of accomplishing this.  Also, this paper’s main subject was concerned with presenting an instructional procedure of how to improve blob tracking yet it does not discuss many of the fundamental ways of processing computer images.  For example, how does a program input a bitmap and change this into an rgb color scale.  In the very least, the paper could have directed its readers to another paper that discussed this lower level topic.  Today, many of the techniques generated in this paper are ones that are currently being employed.  By this very nature alone adamantly confirms the paper’s correctness and usefulness to society. 

