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Abstract— This paper describes a process for automating the 

detection and tracking of objects using color features and 

motion. Video tracking is a technique that uses a camera to 

locate a moving object over a distance. Video tracking’s main 

goal is to link target object in consecutive video frames. 

When the object is moving fast in relation to the frame rate, 

the relationship can be particularly troublesome. The moment 

when the monitoring object switches orientation after finally 

is an interchange situation that increases issue’s 

unpredictability. In these cases, video tracking frameworks 

usually employ a moment model that depicts how the image 

of the target may change in response to various possible 

object movements. The aim of this paper is to create an 

algorithm to monitor real-time moving objects in different 

frames of a video. 
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I. INTRODUCTION 

Object detection and tracking is an active research topic in 

computer vision that aims to identify, recognize and monitor 

objects over a series of frames. Object detection and tracking 

in video sequence has been found to be a difficult task that 

takes a long time to complete. The first phase in developing a 

complex computer vision system is object detection. The task 

of detecting objects in every frame of a video and establishing 

the correspondence between the detected object from one 

frame to next is known as object tracking. 

 Due to its increased utilization in surveillance, 

tracking system used in security and many others applications 

have propelled researchers to continuously devise more 

efficient and competitive algorithms. However, problems 

emerge in implementing object detection and tracking in real-

time; such as tracking under dynamic environment, expensive 

computation to fit the real-time performance, or multi-camera 

multiobjects tracking make this task strenuously difficult. 

A. Application 

Video compression, video surveillance, video based control, 

human-machine interfaces, medical imaging, augmented 

reality and robotics are all applications of object detection and 

tracking in computer vision. 

B. Challenges 

Object detection and tracking is a research topic that has been 

studied for decades. Today, developing a stable, reliable and 

high performance solution remains a great challenge. The 

difficulty level of this problem is largely determined by how 

object to be detected and monitored is described. Where only 

a few visual characteristics, such as a particular color, are 

used to represent an object, all pixels of the same color as the 

object are reasonably easy to recognize. On the other 

extremity, detecting, recognizing and tracking a particular 

person’s face, which is full of perceptual specifics and 

interfering information such as various poses and lighting is 

extremely difficult. 

 Since video objects are usually moving objects, the 

majority of problems arise from the image variability of 

video. The image of an object can change dramatically as it 

moves through the field of view of camera. Variation in target 

pose or deformations, lightings and partial or complete 

occlusion of the target are the three main causes of variability. 

Visual attributes (such as color, texture and shape) and 

motion information are two types of information in video that 

can be used to identify and monitor object. More robust 

approaches are typically achieved by combing statistical 

analysis of visual features with temporal motion information. 

A common strategy involves first segmenting a frame into 

regions based on color and texture information, and then 

merging regions with similar motion vectors, subject to 

certain constraints such as adjacency. 

II. OBJECT DETECTION AND TRACKING 

Videos are actually sequence of images, each of which called 

a frame, displayed in fast enough frequency so that human 

eyes can percept the continuity of its content. Visual content 

can be modeled as a hierarchy of abstractions. At the first 

level are the raw pixels with color or brightness information. 

Further processing yields features such as edges, corners, 

lines, curves and color regions. A higher abstraction layer 

may combine and interpret these features as objects and their 

attribute. At highest level are the human level concepts 

involving one or more objects and relationship among them.  

 Object detection in videos involves verifying the 

presence of an object in image sequences and possibly 

locating it precisely for recognition. Object tracking is to 

monitor an object’s spatial and temporal changes during a 

video sequence, including its presence, position, size, shape 

etc. This is done by solving the temporal correspondence 

problem of matching the target region in successive frames of 

a sequence of images taken at closely-spaced time intervals. 

These two processes are closely related because tracking 

usually starts with detecting an object repeatedly in 

subsequent image sequence is often necessary to help and 

verify tracking.  

 Color and shape are two global features of an object 

that characterized it as a whole these features could be used 

to detect and monitor an object across a series of frames. 

Color can be used as a function to detect an object of specific 

color. This approach is useful when the object to be identified 

as a distinct color from the background. This method would 

fail if the target and background are of same color. 

III. DETECTING OBJECT 

To detect a yellow object for instance, we need to find a range 

for yellow color in the HSV color space. If the range is 

accurate then the detection will be accurate. The range of 

yellow color for 3 channels, hue, saturation, and value is: 

Lower bound= [20,100,100] and  

Upper bound= [30,255,255] 
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The range will be used to threshold an image in a particular 

channel to create a mask for yellow color. 

 
 The frame from the webcam is converted to an HSV 

color space. The yellow color has a different range in three 

channels, so each channel has to be threshold individually. 

The channels are split and threshold.  

A. HSV image 

 
The channel value inside this range will be converted to white 

and other are converted to black as shown below. 

 
 These three thresholded channels are logically 

ANDed to get final mask for yellow color. This mask can be 

used to detect and track an object with a yellow color from 

video. 

 A square is drawn around the detected color and its 

center is discovered as shown below. 

 

IV. TRACKING OBJECT 

After detecting the object and its center, the center is initiated 

to ‘None’. Now centroid from different frames is appended to 

list. Each point (center) from list is looped over. If either the 

current point or previous point is ‘None’ (indicating no object 

is detected in given frame), then we ignore the current index 

and continue looping over the list. When both points are 

valid, we compute the thickness of the contrail and draw it on 

frame. 

V. CONCLUSION 

The paper “Object detection and Tracking” is developed 

aiming to better the process of human-computer interaction. 

It aims to provide the user a better understanding of the 

system and to let them use alternate ways of interacting with 

the computer for a task. This is a visual surveillance system 

with real time moving object detection and tracking 

capabilities is presented. The modern technologies have come 

a long way in making the society life better in terms of 

productivity and lifestyle, not the other way around. 

Therefore, societies must not mingle on the past technologies 

while reluctant on accepting changes of the newer one. 

Instead, it’s advisable that they should embrace changes to 

have a more efficient, and productive lifestyle. 
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