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Abstract

Pedestrian tracking is a rapidly evolving topic in many computer vision applications. This proposed system
presents a real-time system for pedestrian tracking in sequences of grayscale images acquired by a stationary
camera. The objective of this project is to track pedestrian object in successive video frames. A pedestrian
moves in any direction in the road path. Our purpose is to track the single pedestrian see where he/she moves
during a certain period of interest. Processing of this project is done at three levels: Detection of human for
tracking, identifying feature of interest in image, tracking human through successive image frame. Object
tracking is achieved through a combination of two methods: Lucas-Kanade features and connected components.
This application performs tracking in real time, with previously learned training data. This project was

implemented using OpenCV 2.0.
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INTRODUCTION

Object tracking is a method of following an object
through successive image frames to determine how it
is moving relative to other objects. Video tracking is
the process of locating a moving object (or multiple
objects) over time using a camera. It is needed
because of its variety of uses such as: security and
surveillance, traffic control, video communication
and compression, medical imaging, etc. Tracking a
single human object from stationary camera is the
main objective of this project.

C.Papageorgiou et al. described a pedestrian detector
based on polynomial SVM using rectified Haar
wavelets as input descriptors . A.Mohan et al. located
people with four distinct example-based detectors to
separately find the four components of the human
body. Then a second examplebased classifier was
applied to classify a pattern as either a person or not.
P.Sabzmeydani et al. used Adaboost to create the
shapelet features and train the final -classifier.
I.P.Alonso et al. used different feature extraction
methods for different sub-regions in the image and
then combined with a support-vector-machine-based
classifier. M.Enzweiler et al. performed an elaborate
experimental study of pedestrian detection based on
monocular vision by comparing the use of various
features and classifiers. The commonly used sensors
for detecting pedestrians are imaging sensors using
visible light and infrared radiation, as well as the
"time-of-light" sensors such as Radars and Laser
scanners. G.Samuei et al. deal with the detection and
tracking of pedestrians by means of a multilayer
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Laser scanner. M. Bertozzi et al. presented a system
whose aim is to detect and classify road obstacles,
like pedestrians and vehicles, by fusing data coming
from a camera, radar, and an inertial sensor. A.Broggi
et al. triggered a nonreversible system by searching
for pedestrians in specific areas with one laser
scanner and one camera.

This tracking system consists of concatenating
different methods: (1) Codebook segmentation
method, (2) Lucas Kanade , (3) Connected
component. The detection of human object is done
manually. The remainder of this report is organized as
follows. Section II described the Codebook
segmentation method used, section III explains the
tracking algorithm, section IV explains the discussion
of results. Finally, section V shows the conclusion
and discusses the challenges met.

CODEBOOK SEGMENTATION

METHOD

Segmentation is the process of separating foreground
from Dbackground. Here we used Codebook
segmentation method. A codebook is made up of
boxes that grow to cover the common values seen
over time. The upper panel of Figure-1 shows a
waveform over time. In the lower panel, boxes form
to cover a new value and then slowly grow to cover
nearby values. If a value is too far away, then a new
box forms to cover it and likewise grows slowly
toward new values.
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This codebook method can deal with pixels that
change levels dramatically. With this more precise
method of modeling, we can detect a foreground
object that has values between the pixel values.

In the codebook method of learning a background
model, each box is defined by two thresholds (max
and min) over each of the three color axes. These box
boundary thresholds will expand if new background
samples fall within a learning threshold above max
or below min, respectively. If new background
samples fall outside of the box and its learning
thresholds, then a new box will be started.

Figure 2: Foreground of a human pedestrian is
achieved by segmentation (with connected
component)

TRACKING

Once the foreground is extracted by segmentation
method, then Lucas-Kanade tracking method is
applied which finds the best features of interests
needed for tracking. This method relies only on local
information that is derived from some small window
surrounding each of the points of interest. Target
features are tracked over time and their movement is
converted into velocity vectors. This is referred to as
the optical flow mechanism.
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The basic idea of the LK algorithm rests on three
assumptions.
1. Brightness constancy. A pixel from the image of
an object in the scene does not change in appearance
as it (possibly) moves from frame to frame. We can
express this as the following equation(1):

af'(x}zo
dt

This means that, the derivative of a pixel intensity
over time is zero.

2. Temporal persistence or “small movements”. The

valeE image motion of a surface patch changes slowly in
time.
3. Spatial coherence. Neighboring points in a scene
belong to the same surface, have similar motion, and
project to nearby points on the image plane.
: Thrmg
Fig: Wavaform Working principle of this tracking method is shown
in figure-4. The flowchart of tracking method is
shown in figure-5.
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Fig-4. Tracking method details

DISCUSSION OF RESULTS

The tracking algorithm performs well. It tracks an
object for as long as there are LK features available.
The tracker, however, has problems with small
objects in the back of the scene, and this is due to
lack of LK features. Also, sometimes the large
bounding box do not move properly to the right
position of the object. Fig-6 shows the experimental
result of this method.
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Fig-6. Experimental results

The important limitation of Lucas-Kanade technique
is that large motions can move points outside of the
local window which LK technique uses and thus
become impossible for the algorithm to find. This
proposed system can solve the problem of large
motion of the pedestrian and can track the pedestrian
successfully

CONCLUSION & CHALLENGES MET

In this tracking system a new method for pedestrian
tracking is proposed. Here we combine ‘Codebook’
segmentation algorithm with Lucas Kanade Tracking
algorithm.There are some limitations of this system.
This system can track single pedestrian. The system
is sensitive to light. Good lighting condition is
required. That is noise should be removed as much as
possible Although the system can’t track pedestrian
at very much accuracy, it can provide a good result.
Another noticeable thing is that, this system is for
only single pedestrian tracking. Some of the
challenges provided with the data set were:
Variations in motion of the object, Poor video
quality, Changes in scene lighting (cloud moving),
Tracking with faster moving object.

Our next motive is to build an efficient tracking
system with minimizing errors. We will try to track a
pedestrian even if there is obstacle in front of the
object. That is our tracking system will be able to
track object by handling occlusion.
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