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Abstract— This paper focusses on tracking of a certain human 

captured in a particular video. The algorithm used here have 

the capability of performing tracking operation. Then the 

tracked person is observed on a respective display. The 

human motion tracking system consists of various parts 

which are explained further. This system demonstrates the 

feasibility of an end to end person tracking system where 

initially it start background subtraction, then detection of the 

interested human and tracking of that human form one frame 

to another continuously. For detection of the interested 

human PCA algorithm is used. Particle filtering is introduced 

into tracking the people. Our system have demonstrated that 

as compared with other methods it reduces detection time 

comparatively and improves human detection and tracking 

accuracy. 
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I. INTRODUCTION 

The science of motion tracking is fascinating because of its 

highly interdisciplinary nature and wide range of 

applications. Tracking motion is of interest in numerous 

applications such as surveillance, robot vision, traffic 

monitoring, animation, detection of human, vehicle, tennis 

ball i.e. in sports, and analysis of athletic performance and 

content-based management of digital image database. It is the 

process of locating a moving object over time using a camera. 

It has a variety of uses, some of which are: human-computer 

interaction, security and surveillance, video communication 

and compression, augmented reality, traffic control, medical 

imaging and video editing. There are various methods 

introduced for object tracking previously. But to detect the 

object and to track it continuously is find to be very much 

critical task and it does not give 100% correct results. 

II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of Human motion Tracking System 

The each block from the above figure 1 is detailed below. 

A. Camera Footage:  

A camera footage or a video (with a particular human in it) 

with .avi format is used for tracking. This video is then 

converted into number of frames. Then matching of these 

frames with the original image is performed.  

B. Feature Extraction & Matching:  

Feature extraction a type of dimensionality reduction that 

efficiently represents interesting parts of an image as a 

compact feature vector. This approach is useful when image 

sizes are large and a reduced feature representation is required 

to quickly complete tasks such as image matching and 

retrieval. Feature detection, feature extraction, and matching 

are often combined to solve common computer vision 

problems such as object detection and recognition, content-

based image retrieval, face detection and recognition, and 

texture classification. 

C. Tracking: 

Motion tracking is the process of locating a moving object (or 

multiple objects) over time using a camera. It has a variety of 

uses, some of which are: human-computer interaction, 

security and surveillance, video communication and 

compression, augmented reality, traffic control, medical 

imaging and video editing. Video tracking can be a time 

consuming process due to the amount of data that is contained 

in video. Adding further to the complexity is the possible 

need to use object recognition techniques for tracking, a 

challenging problem in its own right. There are various 

techniques of tracking such as Region Based Tracking, 

Active contour based tracking, Feature based Tracking, 

Model based tracking, etc. We are going to perform tracking 

based on model tracking technique. This technique can be 

performed using various algorithms such as Kalman Filter 

Algorithm, Modified Kalman Algorithm, Extended Kalman 

Filter Algorithm, particle Filter Algorithm. We are going to 

use Particle Filter Algorithm. We will discuss Particle 

Filtering below.  

D. Particle filtering: 

The particle filter implements a recursive Bayesian filter by 

Monte Carlo solution. Particle filter is used when the quantity 

to be estimated has multimodal distribution and it is not 

Gaussian. Particle Filter is concerned with the estimation of 

the distribution of a stochastic process at any time instant, 

given some partial information up to that time. In particle 

filter, initially the required posterior density function by a set 

of random samples with associated weights and then compute 

estimates based on these samples and weights for each 

particle there are following steps to be followed. 

1) Use motion model to predict new pose (sample from 

transition priors) 

2) Use observation model to assign a weight to each particle 

(posterior/proposal). 

3) Create A new set of equally weighted particles by 

sampling the distribution of the weighted particles 

produced in the previous step. 

E. Display: 

A certain device (laptop or a personal computer) is used to 

view the tracking of a respective human. 

III. WORKING OF HUMAN TRACKING SYSYEM 

The proposed system consists of Kalman filter used for 

tracking of targeted human, which estimates the position of 

the target in each frame of the sequence. Human Tracking 

System works on the operated shown in following flowchart. 
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Fig. 2: 

IV. MATHEMATICAL EXPESSIONS 

The various equations used in the particle filtering technique 

are as follows. 

1) Neff  is given by 

       =                         

Where    is true weight of particle. 

2) An estimate    can be obtained by 

=  

 Where is     is now normalized weight of particles.                

V. RESULT 

 
          Fig. 3: Frame 1 

 
   Fig. 4: Frame 2 

 
Fig. 4: Frame 3 

In Frame 1, one person to be tracked is pointed out. 

Using Matlab output window we have taken the middle point 

of the body as tracking feature. Now we have an algorithm in 

which we have formed an ellipse around the middle point (of 

the body) as seen in Frame 2 and the Frame 3 shows tracking 

indicated by a red line following that person from start point 

to end point. This is proposed using particle filtering 

technique.  Particle filter can work properly for non-linear 

and non-gaussian systems. Mathematical computations are 

more for Particle filter than Kalman filter but Particle filter 

gives better accuracy and performance than Kalman filter. 

VI. CONCLUSION AND FUTURE SCOPE 

The above paper presents the implementation of particle filter 

and its comparative study. The particle filering in thus used 

because it provides various advantages over other techniques. 

The experimental result shows how reliable the system is. 

The output tracking is observed on the display. 

Future work is to find out the more efficient feature 

vector to be used for particle also to filter and combine 

different types of feature vectors in order to boost up the 

performance of motion tracking. 

 In future, this concept can be implemented for real-

time applications which can help in many ways. This will 

provide security more linearly rathen than using just a 

camera. 



Particle Filter Based Human Tracking 

 (IJSRD/Vol. 5/Issue 02/2017/182) 

 

 All rights reserved by www.ijsrd.com 677 

REFERENCES 

[1] Kaipio, J., Duncan S., Seppanen, A., Somersalo, E., 

Voutilainen, A., 2005, State Estimation for Process 

Imaging, Chapter in Handbook of Process Imaging for 

Automatic Control, editors: David Scott and Hugh 

McCann, CRC Press. 

[2] Chandrashekhar N. Padole, Luís A. Alexandre,” Motion 

based Particle Filter for Human Tracking with Thermal 

Imaging”, Third International Conference on Emerging 

Trends in Engineering and Technology. 

[3] Srinivasan, R.; Rao, K.; “Predictive Coding Based on 

Efficient Motion Estimation“,IEEE          Transactions on 

Communications, Volume: 33 , Issue: 8 ,1985 , Page(s): 

888 – 896. 

[4] Kavita Vilas Wagh and Dr. R.K.Kulkarni, Human 

Tracking System, International Technological 

Conference-2014 (I-TechCON), Jan. 03 – 04, 2014. 

 

[5] Del Moral, Pierre (1996). "Non Linear Filtering: 

Interacting Particle Solution.”  (PDF). Markov Processes 

and Related Fields. 2 (4): 555–580. 

[6] Zand, G.; Taherkhani, M.; Safabakhsh, R. (2015). 

"Exponential Natural Particle filter". arXiv:1511.06603. 

[7] Jump up^ Pitt, M.K.; Shephard, N. (1999). "Filtering Via 

Simulation: Auxiliary Particle Filters". Journal of the 

American Statistical Association. American Statistical 

Association. 94 (446): 590–591. doi:10.2307/2670179. 

JSTOR 2670179. Retrieved 2008-05-06. 

[8] Jump up^ Liu, J.; Wang, W.; Ma, F. (2011). "A 

Regularized Auxiliary Particle Filtering Approach for 

System State Estimation and Battery Life Prediction". 

Smart Materials and Structures. 20 (7): 1–9. 

doi:10.1088/0964-1726/20/7/075021. 

[9] Blanco, J.L.; Gonzalez, J.; Fernandez-Madrigal, J.A. 

(2008). An Optimal Filtering Algorithm for Non-

Parametric Observation Models in Robot Localization. 

IEEE International Conference on Robotics and 

Automation (ICRA'08). pp. 461–466.   

[10] Kitagawa, G. (1996). "Monte carlo filter and smoother 

for non-Gaussian nonlinear state space models". Journal 

of Computational and Graphical Statistics. 5 (1): 1–25. 

doi:10.2307/1390750. 

 

 

 

 


