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Abstract— The proposed system uses color as the 

information for classification and detection of object in 

specified scene. The system attempts at overcoming the 

minute but important shortfalls of existing systems such as 

CCTV. Paper describes a fast executing and 

computationally economic method of object detection on the 

basis of color specified by the observer. The system later 

tracks the movement of the respective object in a restricted 

area for further investigation and recording purpose. The 

system serves the purpose of robot perception where fast 

processing and robustness is required. A low cost webcam is 

used to acquire video frames and track an object. We 

demonstrate a real time system for moving object detection. 
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I. INTRODUCTION 

Robotics has been effective in assisting mankind for various 

tasks. It not only reduces human effort but also removes 

human error which is unavoidable. The application of 

robotics and automation does not remain limited to 

industries and the military. [9] The intrusion of robotics 

application in everyday modern life has (so far reduced 

human effort to a great extent) has encouraged the 

development of robots that are useful in household. Robotics 

and automation find wide application in the industries and 

the military. [3] So far robotics has been implemented, 

tested and has proved as an effective solution over the 

challenges of military and industries. As we accept 

technology in the form of gadgets, robotics remains only a 

mile away for its assistance in enhancing the standard of 

human life. [1] 

Advanced systems and machines of this age are 

getting various functions in the form of sensors and 

transducers. Our project attempts at putting eyes to a robot 

for the purpose of security enhancement of efficiency. 

  Smart automation systems have taken surveillance 

and security to a newer height. CCTV cameras within the 

limit of its ability has enhanced and eased the crucial task of 

crime investigation and home automation. Nowadays vision 

based systems are in greater demand for the purpose of 

security and surveillance. Image processing in color space 

and object detection is largely being implemented used for 

surveillance. We attempt at overcoming the shortfalls of 

CCTV. The approach of tracking any object in a particular 

scene is to suppress the background and trace its trajectory. 

It helps in knowing the events and actions of a suspicious 

object in a given/ restricted area / scene. It‟s essential to 

track an object to reduce human efforts in video 

surveillance. Hence to aide our system in the task of 

tracking, free from human intervention, an object we 

implement position determination. 

  Object tracking plays important role in surveillance 

system. The major contribution of object tracking is in 

determining the position of an object of interest moving in 

the scene at each moment in time. [4] Our method also has 

an advantage over the cost of development and hardware. 

Most of the methods implemented in object detection 

include color as an important feature. Image processing in 

spatial domain has resulted in excellent applications in 

image enhancement and object tracking. Presently we aim at 

the efficient colour detection as the prime task of the robotic 

vision/eyes. We use colour based tracking for computational 

efficiency and fast execution. We do not include complex 

image processing operations like edge detection for feature 

extraction. For a real time system, speed and code economy 

are the prime considerations for its robust execution. [7] 

Color proves to be a prominent feature for robust detection 

and tracking. Once color is detected, a blob is obtained 

which is tracked. Hence color becomes object to be tracked. 

II. SYSTEM OVERVIEW 

A. Colour Model: 

In most of the detection algorithms, the important and 

primary task is of feature extraction. [11] In our system, we 

use color as the feature for object detection. The RGB color 

system consists of three individual layers (red, green, and 

blue); this system allows various techniques to be 

implemented by processing the three layers images 

individually. The data class of the layers images determines 

the range of their values (class double, the range of values 

[0, 1]; class uint8, the range of values [0,255]; class uint16, 

the range of values [0, 65535]). The number of bits used to 

represent the pixel values of the each layer determines the 

depth of the RGB image. 24 bit depth is caused by an 8 bit 

representation of image for each layer. The gray scale color 

system consists of one level, it is determined from the RGB 

color system by multiplying each layer by a factor as the 

following: 

Grayscale=0.3*R+0.59*G+0.11*B 

The equation denotes the luminance measurement of image 

or captured by the camera sensor. The wavelength of red 

color being the highest, the multiplying factor is 0.3, 

whereas that of green is the lowest. The color components of 

an 8-bit RGB image are integers in the range [0, 255] rather 

than floating-point values in the range [0, 1]. A pixel whose 

color components are (255,255,255) is displayed as white.  

B. Object Tracking:  

The system performs continuous monitoring of position of 

the detected object in geometrical plane / frame. The 

position information is transmitted to the microcontroller 

module for tracking the object. Camera follows the 

trajectory of the colour specified object and captures video 

at the same time. In this way the loop is completed and 

camera works as input as well as output. Object tracking is 

performed by continuously comparing the centroid of the 

colour detected with respect to the centre of the camera 

CCD array. 

Steps: 

1) Detect object of the colour specified 



Object Tracking Camera 

 (IJSRD/Vol. 3/Issue 03/2015/194) 

 

 All rights reserved by www.ijsrd.com 794 

2) Transmit position information to micro controller 

module 

3) Control the rotation of motors through micro 

controller according to movement of object 

specified. 

4) Camera moves and captures video at the same time. 

5) Camera provides feedback of position of object. 

 
Fig. 1: Object Tracking Camera 

C. Motor Control: 

The camera i.e. the sensor of our system is mounted on two 

DC motors, to facilitate horizontal as well as vertical 

motion. We have implemented Pulse width modulation 

using a micro controller for the motion control of the 

motors. The use of pulse width aides the efficient use of 

power for both the motors using single power supply of 

12V. To aide/facilitate two clockwise and anticlockwise 

rotation, H Bridge drivers are used. The advantage of using 

H Bridge motors is the elimination of separate motors for 

clockwise and anti-clockwise rotation. H Bridge motors are 

preferred over stepper motors as they do not induce back 

EMF. 

D. Block Diagram: 

 
Fig. 2: Block Diagram 

The system consists of all easily available and 

inexpensive components. In order to make the technology 

available for common man we choose to use a low cost 

webcam as the sensor of the system. 

 

 

 

 

III. ALGORITHM FLOW CHART 

 
Fig. 3: Algorithm Flow Chart 

A. Image Acquisition 

The source of video input is a webcam mounted on two DC 

motors. Take snap shot from video. Capture a single frame 

from the video. The image so taken is further used for 

processing. Frame differencing is a time consuming process. 

Considering the requirements of a real time system, we 

attempt to minimize the time required for image processing. 

Hence we implement a continuous loop of color detection 

instead of frame differencing. Also the difference image is 

noisy many a times and requires further processing for 

feature extraction. [12] A combination of color detection 

and frame differencing can be implemented at the cost of 

computational effort along with processing time. The code is 

executed for the continuous color detection by looking for 

the color in every frame of the real time video input.  

B.  Background Subtraction 

We implement a simple algorithm that is executed by inbuilt 

MATLAB function. The image / frame in which the desired 

color is detected by measuring luminance are subtracted 

from the original frame. In this way, color information is 

extracted and background is subtracted at the same time. 

The multi-tasking of MATLAB functions saves much of 

computational effort and improves efficiency by fast 

execution.  

Continuously search for color specified by the 

observer, after obtaining required blob, the pixels in the blob 

are converted into white pixels (1) for discriminating it with 

respect to the background. In this way, background 

suppression as well as blob detection is achieved. The code 

is executed in a continuous (while) loop for real time and 

continuous object tracking. The „imsubtract‟ command 

subtracts each element in array Y from the corresponding 

element in array X and returns the difference in the 

corresponding element of the output array Z. X and Y are 

real, nonsparse numeric arrays of the same size and class, or 

Y is a double scalar. 

Diff_im=I1(j,k)-I2(j,k) 

Where I1 is the original image, i.e. a frame 

captured from the video. I2 is the frame in which colour is 

detected. Hence we get a differential image in which only 

the desired colour is detected. 
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C. Filtering 

The code implements median filtering to reduce noise and 

for image enhancement. Since we use color as the feature to 

be extracted or detected, image enhancement plays a very 

important role. Filtering is a process in which the unwanted 

and unnecessary components from the image are removed or 

discarded. Only the important components are retained. 

Median filtering is implemented. Hence the image data or 

numbers of pixels of interest are greatly reduced by the 

filtering operation. 
Eq: L{k}={x s (k) : s 1,2,..., n, n 1,..., N}             

             Where the input pixel x(k) = xn+1(k) is the center pixel. 

x1(k) 

 

x2(k) 

 

x3(k) 

 

x4(k) 

 

x5(k) 

 

x6(k) 

 

x7(k) 

 

x8(k) 

 

x9(k) 

 

Table 1: 

Median filtering: The value of every pixel is 

replaced by the average of gray level pixels in neighborhood 

which are defined by the filter mask. Median filtering 

reduces salt and pepper noise and retains the edges. 

D. Thresholding  

Thresholding creates a binary image. We use global 

thresholding. Global thresholding refers to fixed 

thresholding i.e., the threshold value is maintained constant 

throughout the image.  

Otsu‟s method: It aims at choosing the threshold to 

minimize the intra class variance. Otsu‟s method operates 

directly on gray pixels and hence reduces the computing 

time to a great extent. 

E. Morphological Processing 

This is an important operation in flawless target tracking. 

Morphological processing is carried out to avoid false alarm 

and to make the system efficient of tracking one object at a 

time. By calculating connectivity, we can predict the size 

and shape of the blob. Depending on the size of the blob, the 

further image processing operations are carried out. Check 

connectivity of pixels. If pixels not connected, considers 

more objects in one frame and calculates centroid for each.  

F. Centroid Calculation 

Next the code calculates the centroid of the object or blob 

obtained. For determining the centroid, the x and y co-

ordinates are measured with respect to that of the frame or 

visible plane. Algorithm: 

1) Calculate size of blob detected. 

2) Store its value in two variables, namely a and b. 

3) Divide a and b by 2 to get the centroid, store the 

values in new variables x and y. 

G. Pixel Thresholding 

In this step we measure the threshold of the pixels that have 

been obtained by previous image processing operations. 

This step is carried out to verify that only a single object is 

being tracked. If any object of the same specification enters 

the frame or vicinity of the single object being tracked, the 

largest blob is selected to be tracked. Calculate the blob area 

within the specified range or distance of frame. Depending 

on the category of objects we choose a threshold to locate 

and compare the position of the blob with respect to the 

centre of the frame. We choose the threshold (100) such that 

the code calculates the centroid for the largest blob detected 

in the frame. 

IV. APPLICATIONS 

 Object counting and inspection for assembly lines 

and other industrial applications. 

 Usage monitoring and similar applications. 

 Augmented and extended reality applications for 

toys, games, devices. 

 Robotic vision for navigation and manipulation 

 Law enforcement applications for identification 

 Target tracking for military field applications. 

 Tennis Training Machines. 

 Online Smart Cameras. 

V. TEST AND EXPERIMENTAL RESULTS 

Sr. 

No. 

Observations 

Distance of 

object from 

camera 

Centroid(x,y) 

Motor 

rotation 

angle 

1. 
More table 

copy
a
 

  

Table 2: 

Sr. 

No. 

Observations 

Distance of 

object from 

camera 

Centroid(x,y) 

Motor 

rotation 

angle 

1. 
More table 

copy
a
 

  

Table 3: 

VI. CONCLUSION 

Thus object has a wide area of application and a large scope 

for research. In future scope, the system can be upgraded to 

a robot that detects tracks and follows a specific object. 

Object tracking is essential in a human interference-free 

surveillance system as well as industrial applications. The 

system developed is capable of robust colour detection and 

tracking the respective object in a limited range. Hence, 

depending on the test and experimental results, we conclude 

that, the system proposed in this paper functions efficiently. 
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