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Abstract  

 To Detect And Track Objects, Some Approaches Of Detecting And Tracking Moving Objects In Stationary 

Scene Are Presented, Including The Detection Methods Of The Time Domain Differential Method, The 

Background Differential Method, Optical Flow Method And Tracking Methods Of The Kalman Filter And 

Feature Optical Flow. Keywords-Moving Object Detection And Tracking; Background Model; Kalman Filter; 

Optical Flow. Object Tracking Is An Important Task Within The Field Of Computer Vision. It Is A 

Challenging Problem. Many Difficulties Arises In Tracking The Objects Due To Abrupt Object Motion, 

Changing Appearance Patterns Of Both The Object And The Scene, Non-Rigid Object Structures, Object-To-

Object And Object-To-Scene Occlusions, And Camera Motion. This Paper Selectively Reviews The Research 

Papers With Regard To Tracking Methods On The Basis Of The Object, Their Motion Representations And 

All Detailed Descriptions Of Representative Methods In Each Category Examining Their 

Advantages/Disadvantages. 
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I. INTRODUCTION  

 

To Develop The Real World Computer Vision System, Tracking Of Moving Objects Is 

Very Important Task. The Proliferation Of High-Powered 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 

[1]. Applications Are Like Automatic Video Surveillance, Motion-Based Recognition, 

Video Indexing, Humancomputer Interaction, Traffic Monitoring, And Vehicle 

Navigation. 

Real-Time Moving Object Detection And Tracking [1][2] Organically Combines The 

Image Processing, Automation And Information Science Technology To Form A Kind Of 

New Technology That Moving Targets Can Be Quickly Detected In The Images And 

Target Location Can Be Extracted For Tracking Purpose. Moving Picture Sequence Can 

Provide More Useful Information For Low Signal To Noise Ratio (SNR) Target Detection, 
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Using Image Sequences Can Detect Target Which Is Difficult To Detect In A Single-

Frame Image. Image Sequences Formed By The Moving Target Can Be Categorized As 

Two Cases: One Is The Static Background, The Other Is The Varying Background. The 

Former Case Usually Occurs In The Camera Which Is In A Relatively Static State, 

Produces Moving Image Sequences With Static Background. Then We Can Use A 

Temporal Differencing Algorithm Or Adaptive Cancellation Of The Background Method 

To Remove The Background Interference, The Calculation Is Simple; The Latter Case 

Usually Occurs In The Target Movement, While The Camera Is Also In The Relative 

Movement State. Then It Produces Moving Image Sequences Of Changing Background 

And Leads That The Changes Of The Moving Target In The Image Are Confused With 

The Changes Of The Background Itself. To Deal With This Case Is Complicated, If The 

Cancellation Of The Background Method [3] Selected, It Needs To Do Inter-Frame Image 

Stabilization [2] And Image Registration [2]; Else The Prominent To An End Method 

Selected, It Needs To Do Multi-Frame Energy Accumulation And Noise Suppression. 

 

2.RELATED WORK 

 There Is Much Research Work In The Field Of Object Tracking In Videos Over The Past 

Decades. Some Of The Work Done Has Been Discussed One By One Below. Alexander 

Toshev, Ameesh Makadia Et Al. [5], Presented Shape Based Object Recognition In Videos 

Using 3D Synthetic Object Models. This Paper Sorted The Problem Of Recognition Of 

Moving Objects From The Videos By Synthetic 3D Models. At First, From The Video, 

The Silhouette Images Of The Moving Object Is Extracted By Feature Tracking, Motion 

Grouping Of Tracks And Co-Segmentation Of Successive Frames And Then Matched To 

3D Model Silhouettes. As A Result, The Matching Of Every 3D Model To The Video. 

This Approach Can Recognize Objects In Videos And Estimate Their Rough Pose By 

Using Only Similar But Not 3D Models.  

 

Mohammed Sayed And Wael Badawy [6], Presents A Novel Motion Estimation Method 

For Mesh-Based Video Motion Tracking. The Method Called Mesh-Based Square-

Matching (MB-SM) Motion Estimation Method. This Method Is Used In Terms Of 

Computational Cost Reduction, Efficiency And Image Quality. It Is A Modified Version 

Of The Hexagonal Matching Motion Estimation Method. The MB-SM Motion Estimation 

Is Performed In Two Ways. First Is The Rough Motion Estimation Using Block-Matching 

Algorithm. Second Is The Fine Motion Estimation To Refine The Motion Vectors 

Generated From The First Step. As Result, MB-SM Method Has Lower Computation Cost 

Than The Hexagonal Matching Motion Estimation Method While It Produces Almost The 

Same PSNR Values.  

 

Minglun Gong [7], Proposed Estimating 3D Geometry And Motion Of Dynamic Scenes 

Based On Captured Stereo Sequences. A Dynamic Programming Based Technique Is Used 

For Searching Global Optimal Disparity Maps And Disparity Flow Maps Under An 

Energy Minimization Framework. As A Result, Both Computations Can Benefit From 

Each Other And Are Capable Of Producing Both 3D Geometry And Motion Information 

For Dynamic Scenes In Nearly Real Time.  

 

Ming-Yu Shih Et Al. [8], In This Paper, A Method Of Moving Object Detection On 

Moving Platforms Is Proposed. This Method Composed Of Moving Blob Detection And 
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Shape Refinement Phases To Provide Robust Moving Object Detection Result. By Fusing 

Motion Field’s Information From Three Consecutive Frames, Positions Of Moving Blobs 

Were Precisely Detected. Next, Using Motion Compensated Background Models In 

Intensity, R, And G Color Spaces, Shapes Of Objects Are Well Refined In The Fused 

Background Subtraction Process. By Combining Moving Blob And Contextual 

Background Information, Alignment Errors Could Be Eliminated Effectively To Prevent 

Foreground Pixels From Being Adapted Into Background Models.  

 

Sajjad Torkan, Alireza Behrad [9], Proposed A New Contour Based Tracking Method 

Using Active Contour. Original Greedy Snake As A Parametric Active Contour Has Weak 

Performance In Tracking Target With High Velocity And Large Displacement Between 

Two Successive Frames. This Is Due To Concave Parts Of Target Boundary, Shrinkage Of 

Contour If It Is Far From Target Boundary And The Lack Of Target Motion Information. 

To Resolve This Problem A Greedy Snake With Adaptive Curvature Energy And 

Additional Field Energy Term As An External Energy. Kalman Filtering Is Used For 

Handling Large Target Displacement And Contour Concavities. Kalman Filtering Is Also 

Used For The Estimation Of Target Shape And Centroid In Current Frame. Applied On 

Wide Variety Of Video Sequences Results Showed That The Algorithm Capable Of 

Tracking Target With High Speed, Large Aspect Change And Contour Concavities. 

 

 Baiyang Liu, Lin Yang Et Al. [10], Proposed An Adaptive Tracking Algorithm For Lung 

Tumors In Fluoroscopy Using Online Learned Collaborative Trackers. No Shape Or 

Motion Priors Are Required For This Tracking Algorithm. This Saves Many Expensive 

Expert Annotations. Accurate Tracking Of Tumor Movement In Fluoroscopic Video 

Sequences Is A Clinically Significant And Challenging Problem. This Is Due To Blurred 

Appearance, Unclear Deforming Shape, Complicate Intra And Inter- Fractional Motion, 

And Other Facts. Current Offline Tracking Approaches Are Not Adequate Because They 

Lack Adaptivity And Often Require A Large Amount Of Manual Labeling. Therefore This 

Adaptive Online Learning Algorithm Is General To Be Extended To Other Medical 

Tracking Applications. 

 

Pengwei LIU, Huiyuan WANG Et Al. [11], Presented An Approach For Handling Target 

Detection And Tracking In Dynamic Scenes, In Which, Motion Compensation Is 

Generated By Pyramidal Optical Flow. Because In Most Cases Of Target Tracking In 

Video Sequences, The Scene Is Dynamic Due To The Mobile Cameras And Causes 

Problems. Main Contribution In This System Is That It Separates The Values Of Pyramidal 

Optical Flow Into Two Groups: One Represents Background And The Other Foreground. 

Experiments Show That The Algorithm Achieves Motion Compensation Very Effectively. 

It Is Only Applied In Two-Dimensional Motion Cases Such As That The Camera Moves 

Only Up And Down.  

 

Mark Ritch, Nishan Canagarajah [12], Proposed A Method To Identify And Track An 

Object Of Interest Within Compressed MPEG-2 Video Using Only Motion Information. 

The System Is Designed To Detect Interesting Events Taking Place, Such As Moving 

Object Appearing And To Track It Without The Need To Decode The Video. Iterative 

Rejection Is Used As A Basis For Initial Segmentation And Those Macro Blocks Whose 

Motion Vector Is Large Than Average Are Rejected. This Is Done By Adopting A Novel 
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Model Based Approach. Experimental Results On A Number Of Sequences Demonstrate 

Its Effectiveness In Identifying And Tracking On Object Of Interest From A Compressed 

Video Stream Without The Need To Fully Decode Each Frame And That The System 

Performed Better Than Using Iterative Rejection Alone As A Segmentation Method.  

 

Huiqiong Chen, Derek Rivait And Qigang Gao [13], Presents Perceptual Organization 

Based Method For Real-Time License Plate Identification And Tracking. In This Method, 

Video Content Is Described By Generic Edge Tokens (Gets), And An Image Is 

Represented As A GET Map. The Structure Provided By Gets Allows Edge Detection To 

Be Performed Faster. A MGET Graph Representation Is Proposed For Coding Motion 

Content, In That A License Plate Is A Sub-MGET-Graph (SMG) Which Satisfies License 

Plate Model. The SMG Representing The License Plate Is Identified By Perceptually 

Grouping Plate Shape In The MGET Graph. Experiments Show That The Method Is Able 

To Effectively Segment License Plates From The Video Sequences. Whether The Video 

Clips Were Taken During The Day Or At Night Did Not Have A Large Impact On The 

Program Results. The Application Correctly Identified 66 Of These License Plates, Giving 

An Accuracy Of Approximately 98.5%. 

 

3.METHODOLOGY 

 

 Detection Of Objects In Motion Is The First Step Towards Non-Stationary Object 

Tracking. Object Detection Is The Method Of Finding The Non-Stationary Object In A 

Video Sequence. Some Of The Major And Important Methods Of Detecting The Moving 

Objects Are Frame Differencing, Optical Flow, Background Subtraction And Double 

Difference Etc. Object Representation Is The Process Of Demonstrating The Objects. 

Object Representation Can Be Categorized As Shape Representation, Color 

Representation, Texture Based Representation And Motion Oriented Representation. 

Object Tracking Is The Process Determining The Position Of The Moving Entity In A 

Sequence Of Video. 

 

 

 

Certain Types Of Tracking Algorithms Are Point Tracking, Motion Tracking, Shape 

Tracking, Feature Tracking And Kernel Based Tracking. Step By Step Detail Of The 

Nonstationary Object Tracking Is As Shown In Figure 1. 

 

2.1) Object Detection Object Detection Is The Method For Recognizing The Nonstationary 

Or Moving Object In A Video Sequence. This Is The Primary And Main Step Towards 

Moving Object Tracking 
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Different Detection Techniques Are As Despite In Figure 2 

 

 

3.1  Optical Flow Optical Flow Is Substitute Standard From Of Object Detection In Which 

The Optical Flow Arena Of The Image Is Calculated And Grouping Of Those Arenas Is 

Done Rendering To Appearances Of The Image. The Motion Among Dual Video Frames 

Occupied At Time T And T+ Δt At Every Single Location Is Estimated In Optical Flow 

Process. This Technique Gives The Broad Information Regarding The Movement Of The 

Object. And Also Detects The Object Accurately Compared To That Of Background 

Technique. This Method Is Not Widely Used Because Of Its Huge Calculation And It Is 

Very Sensitive To Noise. It Is Not Good For Real-Time Occlusion Condition. 2.1.2) 

Background Subtraction Background Subtraction Is The Most Widely Used Method For 

Moving Object Detection. It Can Be Of Two Types Firstly By Considering First Frame As 

The Reference Frame Or Background Image. Secondly By Considering Average Of „N‟ 

Frames As The Background Image. In This Background Subtraction Method Every Pixel 

Of On-Going Frame Is Subtracted With The Pixels Of The Background Image. The 

Equation (1) And (2) Shows The Background Subtraction Method For First Frame As The 

Background Image. 

 

4.EXPERIMENTAL RESULTS  

 

The Algorithm Can Be Implemented By Microsoft Visual Studio, Test Sequences Use The 

640×480 Surveillance Video. We Do The Experiment On A Computer, And The 

Experimental Results Are Shown In Figure3. 
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Figure 3. Results Of Moving Target Detection On Static Background:(A)Original Frame;(B)Result Frame 

 

 Experiment Results Show That The Method Proposed By This Paper Can Effectively 

Extract The Moving Target, Especially When The Velocity Of Target Is Not Fast And The 

Background Is Not Very Complicated, It Can Meet The Requirements Of Real-Time And 

Accuracy. 

 

5. CONCLUSIONS AND FUTURE WORK  

 

We Have Presented The Survey Of Object Tracking Methods And All Categories Of 

Moving Objects That Is Object Representation, Object Tracking And Object Detection 

From Any Type Of Video. This Will Help Us To Significantly Improve And Facilitate The 

Performance Of Certain Computer Vision Tasks, Such As Tracking, Video Surveillance, 

Motion-Based Recognition, Video Indexing, Human-Computer Interaction, Traffic 

Monitoring, And Vehicle Navigation. Our Future Work Will Focus On: 1) Movement 

Detection And Capable Of Finding The Objects Which Are In Motion In Every Frame 

With Respect To The Previous Frame. Till Now In Many Proposed Works, We Have Been 

Plotting The Movement Of Objects Through Videos But None Of Them Is Capable Of 

Plotting Graph Of The Moving Object If The Background Is Changed At Any Instant. 2) 

The Coordinates Of Tracked Video In Real Time Can Import To Any Other Software To 

Work With The Results Calculated By Our Algorithm. 3) Our Algorithm Is Capable Of 

Tracking The Objects And Making A 3d Graph In Mesh Based Scope In Between Any 

Number Of Fps (Frames Per Second) Video.  
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