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Abstract— This paper presents a real-time object tracker. 

The main goal of this paper was to incorporate this tracker 

to the real-time detection and compare the results for 

different processors. The frame-by-frame spatial tracking 

makes the algorithm computationally efficient and the 

appearance model matching increases the robustness. First 

input frames are taken, which are then subject to 

segmentation, thresholding and filtering. Following This 

paper proposes to use Image processing algorithms for the 

purpose of Object Identification and Tracking. In today’s 

world most sensing applications require some form of 

digital signal processing and these are implemented 

primarily on several processors. This paper was an attempt 

at developing object detection and tracking system using 

modern computer vision technology and to decide the better 

option among the processors for specific application. The 

paper delivers an implemented tracking system. It is stable 

and is applicable as a standalone system or one that could 

easily be embedded into an even larger system. 
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I. INTRODUCTION 

Tracking can be defined as the problem of estimating the 

trajectory of an object in the image plane as it moves around 

a scene. The need for high power computers, the availability 

of high quality and inexpensive video cameras,  and  the 

increasing need for automated video analysis has generated 

a great deal of interest in object tracking algorithms. There 

are two key steps in video analysis, detection of interesting 

moving  objects,  tracking  of  such  objects  from  frame to 

frame,  and of  object  tracks  to  recognize  their behavior . 

In its  simplest  form,  tracking  can  be  defined as  the  

problem  of  estimating  trajectory  of  an  object  in  the 

image plane as it moves around a scene. Our main aim is to 

track the real-time moving objects in different video frames 

with the help of a proposed algorithm. 

Object detecting and tracking are important in any 

vision-based surveillance system. Various approaches to 

object detection have been proposed for surveillance, 

including feature-based object detection, template-based 

object detection and background subtraction or inter-frame 

difference-based detection. Background subtraction is the 

most popular detection method used in object trackers. The 

values taken by individual pixels over time are statistically 

modeled. Detections performed by finding those pixels with 

values that deviate from statistical model for the 

background. 

 
Fig. 1: System Overview Block Diagram 

A. Input Video Stream: 

It’s raw stream of data containing pixel format RGB24. The 

pixels are stored such that each pixel has one byte for R, G 

and B components and thus each pixel has contiguous three 

bytes in memory. The video Stream may come from the 

camera or be stored video. 

B. Processor: 

In the proposed system two processors have been used  

1) OMAP L138:  

This Processor consist two cores  

1) DSP Core C674x & 

2) ARM9 Core  

DSP Core is floating point processor. It works on 

frequency 375 MHz. This core is used for processing 

purpose because it carries out two multiplications in single 

machine cycle and hence increases speed of processing. 

ARM9 Core is fixed point processor. It works on frequency 

375MHz. This core is used for Input/output memory 

management 

2) Intel Core I5 Processor: 

This is used for comparison purposes. The processor under 

study has four cores, specific i5-4200U. It works at 

frequency of 1.6 GHz. 

C. Linux Kernels: 

The open source Linux Kernels v2.6.37 are used as target 

OS. These kernels execute on ARM core and handle I/O 

operations. These kernels have modules loaded to handle 

calls to DSP. 

D. Compilers: 

For ARM three GCC toolchains are used namely 

1) Arago toolchain 
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2) Codesorcery toolchain 

3) GNU GCC toolchain 

While cl6x TI’s C6000 series compiler is used for 

DSP. This compiler is wrapped using C6Run pearl scripts. 

These Scripts handle the function calls to DSP from ARM. 

E. Output Video Stream: 

Output Video Stream can be a Video Output Device like 

raster Display or a serial port. In this system a raw video file 

is used to store processed frames. 

F. Avplay: 

This is a command line video player with customizable 

settings. It is a part of Libav in Ubuntu and is a port of 

ffmpeg player. It is used here to display the video file on 

computer. 

II. BACKGROUND ESTIMATION 

Background Estimation is the step in which an estimate is 

made about the non-moving objects in the video. This was 

done using Multi frame average algorithm. In this algorithm 

an average is taken for every (i, j) pixel in the video for first 

50 frames. This gives an estimate of initial background in 

the video. The estimated background is then updated by 

multiplying the background pixel with total number of 

frames until the moment; followed by adding the value from 

new frame and then dividing it by new frame count. 

III. FOREGOUND SEPARATION 

The Estimated background now is used to separate the 

foreground. The foreground can be easily estimated by 

subtracting upcoming frames from background. The 

subtracted result has the difference between the new frame 

and background. Thresholding must be carried to estimate 

the region of interest. The threshold used here was 10. 

After thresholding the frame now contains the 

moving objects in the video. These can be marked by 

coloring the pixels in the output video. 

IV. RESULT AND ANALYSIS 

 
Fig. 2: Output Video after Processing 

 
Fig. 3: The Time Required for Each Frame to Be Processed 

on Core I5 Processor 

Figure 2 shows the processed video frame, while 

figure 3 shows the console output where processing time for 

each frame is displayed.  

OMAP L138 Intel core i5 

Frequency: 300MHz 

Platform: Linux Kernel v2.6.37 

Frequency: 2.5GHz 

Platform: Ubuntu 

14.04.2 (Kernel v3.16) 
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Table 1: Processing Time on Processors with Different 

Toolchains 

Table 1 shows the comparison of time required to process 

one frame on two different processors namely OMAP-L138 

and Intel core i5 with different compilers. 

V. CONCLUSION 

This system consist of characteristics which are generic 

useful while implementing different types of projects. It is 

efficient in calculation and provides calculation time 

required for different processors. It can also serve for 

governmental applications as well as organizational 

applications. With small changes application can be 

switched easily. The time required to process a frame on 

OMAP L138 is 7sec, while the same frame was processed 

on Intel core i5 processor in 15ms. Thus it may be said that 

core i5 processor outmatches OMAPL138 when considering 

only ARM or DSP core. 
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