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Abstract: - Human tracking and Activity recognition is a field of computer vision which has shown great progress in the past 

decade. Starting from simple single person activities, research in activity recognition is moving towards more complex scenes 

involving multiple objects and natural environments. The main challenges in the task include being able to localize and recognize 

events in a video and deal with the large amount of variation in viewpoint, speed of movement and scale. It has gained more 

interest of late, among video processing community because they find various applications in automatic surveillance, monitoring 

systems, video indexing and retrieval, robot motion, human – computer interaction and segmentation. The proliferation of 

surveillance cameras and smart-phones has dramatically changed the video capture landscape. There is more video data generated 

each day than ever before, it is more diverse and its importance has reached beyond security and entertainment (e.g., healthcare, 

education, and environment).This project deals with the single person tracking and action recognition of that person. And also it 

deals with combining the advantages of both tracking and action recognition in a single framework. Here based on STIP single 

person tracking is done, kNN classifier is used for action classification and recognition. Finally, coding is done in Matlab. 
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I.  INTRODUCTION 

   

Objective of the project is to develop a computer 

vision based prototype and the methodology which can be 

used to develop a real-time human tracking system that is 

capable of detecting and tracking a single person and 

recognizing his action in a group of people. And also the 

main work is to rapidly process the real-time video stored 

in the AVI format, to track the person and recognize 

actions performed by that person. To make the overall 

objective more accomplished, the following tasks are 

given; propose an occlusion handling mechanism that 

enables correct tracking during occlusion events, design a 

software structure for implementing the methodology, 

conduct experiments on the system and validate the 

algorithm. 

 

Tracking and recognizing human action in 

realistic videos has attracted much attention in the 

computer vision community. Large-scale data sets, modern 

feature extraction methods and machine learning 

techniques are innovating this task. This paper addresses 

the challenging problem of tracking and action recognition 

of single person in scenes using a monocular, potentially 

stable camera. This is an important problem with a wide 

range of applications such as video indexing or 

surveillance of airports and train stations. Probably the 

most fundamental difficulty in tracking and recognizing 

actions of a person in a group of people in scenes is that 

many people will be partially and also fully occluded for 

longer periods of times. Consequently, the tracking and 

action recognition of person in individual frames as well as 

the data-association between person detections in different 

frames are highly challenging and ambiguous. In contrast, 

the action oriented events, such as walking, walking  with 

giving book, walking with giving key and handshake, 

involve the semantic concepts that are exclusively related 

with specific actions performed in a video stream. 

 

The paper is organized into 6 sections. In Section 

II, the tool used for implementing the algorithm is given, 

Section III gives explanation about the datasets used, and 

Section IV gives the proposed methods including human 

tracking, feature extraction, Spatio-temporal interest points 

and the action classification and recognition methods. In 

Section V flowchart of the proposed method is given. 

Single person tracking and action recognition results is 

covered in Section VI. Finally, section VII presents 

conclusion of the paper and some suggestions for future 

work. 

II. TOOL 

The tool used for Human Tracking and Action 

Recognition is MATLAB (R2013a). 
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III. DATASETS 

The datasets used for human tracking and action 

recognition are Real-Time datasets taken in the college 

classroom. It contains 4 types of actions performed by one 

particular person in homogenous backgrounds. Thus it 

contains AVI videos, taken with a static camera over 

homogenous backgrounds & with a frame rate of 30 fps. 

Actions in dataset include: walking, giving book, giving 

key and hand shake. 

 
Fig. 1 Real time videos containing (a) walking, (b) 

handshake, (c) giving book and (d) giving key actions. 

 

IV. METHODOLOGY 

The proposed method contains four stages for human 

tracking and action recognition: 

 
Fig. 2 Main structure of the Human Action Recognition 

A Human Object Tracking 

The human object tracking is a process of tracking 

a human object moving over sequence (time) of digital 

images (frames) in videos. To solve the problem of 

tracking objects in still image, in a frame, or videos there 

are several ways: point detection, image segmentation, and 

background modeling. First, the point detection is used for 

tracking based on some interesting points such as corners, 

or intersection points such as Harris detector. Second, the 

image segmentation is a process to partition a digital image 

(frame) into multiple segments, used to track an object 

such as mean-shift [20], graph-cut [21], and active-

contours [22]. Third, the background modeling is also 

another process used in the tracking. The goal of human 

object tracking in videos is to separate a human silhouette 

from its background scene of each frame in the videos. In 

order to achieve this goal specifically in Real-Time dataset, 

several pre-processing steps are required. 

B Feature Extraction 

The goal of feature extraction is to provide a 

classifier by good feature in terms of accuracy and speed. 

This goal can be achieved by two ways: minimizing 

feature details as much as possible and at the same time 

maximizing features discrimination in order to increase 

accuracy and speed of classification in the next stage. Most 

features are extracted from a shape, which represents both 

contour and silhouette of the tracked object implicitly. 

Moreover, this shape is used in template matching and 

human action recognition by some researches. In this 

proposed methodology the features used to recognize a 

human action in videos are contour-based. The CDFs are 

features calculated by obtaining the distance between each 

boundary point based on the FDF and centroid point of the 

contour in 2D space. In this case, the centroid-distance is 

calculated from CDF(t) which is a centroid-distance 

function, [x(t), y(t)] are the FDF coordinates, and xc, yc are 

centroid point coordinates of contour. 

C Action Classification and Labeling 

The final step in any recognition is to feed the 

features into a classifier, which is adopted the classification 

algorithm is K-Nearest Neighbor (KNN).Generally, the 

goal of this algorithm is to classify extracted feature in 

testing video sample (testing mode) and identify its class 

membership or its closest neighbor based on features that 

conducted from training video samples (training mode). 

Thus, a recognition classifier has to be trained using the 

training observations.  

 

It obtains class membership for some testing 

feature descriptor based on its nearest neighbor from 

training feature descriptors in feature space. The testing is 

classified by a majority vote of its K nearest neighbors.  In 

the KNN, there are three parameters are used. First 

parameter, K is set up to number of voting members. 

Second, distance metric type is set up into: Euclidean, city 

block, cosine metrics, etc. Third, the rule for selecting 

estimated class for testing sample is set up into nearest 

neighbor. 

 

The supervised machine is defined such that all 

training examples (observations) are labeled into classes, 

thus the system (machine) is trained with feature 

observations and their class labels. Thus, the goal is to find 

a membership class (classify into one class of the trained 

classes) for any given testing example. Naturally, the 

supervised learning method is used in most of the 

classification algorithms. Therefore, the system has two 

goals: first one is to cluster and find the classes for training 

examples and second goal is to find a membership class 

after clustering all training examples for a given testing 

example. 
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V. FLOW CHART OF THE PROPOSED 

METHOD 

 
Fig. 3 System Architecture 

This section provides details about presented 

algorithm for human action recognition in videos. This 

algorithm consists of so many processes. First, the video is 

loaded, and then the loaded video is read and converted to 

frames. Second, computing the contour based feature 

vector to the frames to extract the features. Third 

classification is done based on kNN classifier. Fourth, 

identification of actions is done and finally, action labeling 

is done for the particular tracked person. kNN is a program 

for classifying the unknown action happened in a video 

sample and identifying its class membership, as depicted in 

Fig. 3. 

 

VI. RESULTS 

The result of single person tracking with action   

recognition is given below in the Fig 5, Fig 6, Fig 7, Fig 8. 

And the processing of frame is shown in Fig 4. 

 

 
Fig. 4 Processing of Frames 

 
Fig. 5 Action Recognition of Walking 

 

 
Fig. 6 Action Recognition of Giving Book 

 
Fig 7 Action Recognition of Handshake 

 

 
Fig. 8 Action Recognition of Giving Key 
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VII. DISCUSSION 

By using the proposed method the accuracy of 

recognition are shown below: 

 

TABLE I. TABLE OF RESULT 

 

 

VIII. CONCLUSIONS 

 In this paper single person tracking and action 

recognition is achieved based on contour-based features 

rather than silhouette based and by using kNN classifier 

actions are classified and recognized. In term of 

computation time, shows that the contour-based is faster 

than the silhouette based. This is due to a number of pixels 

are used in computation in contour is small while in the 

silhouette-based this number is large and very large 

comparing into the contour-based. The contour-based 

approach is easier and simpler than silhouette-based, in 

term of complexity. 

  

The future work can concentrated on improving 

speed, reducing computational time and classification by 

various classifiers like, SVM, Artificial Intelligence. 
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