
FINAL YEAR PROJECT  

REPORT 

 

Camera Based  

Human Fall DetectionSystem 

 
 
 

 

 

 

Project Advisor:Mr. Syed Farooq Ali 

Co-Advisor:Mr. Noman Nazar 
 

Submitted by 

Alizaa Fatima - 12020020118 

Fatima Idrees - 101620074 

 

School of Science and Technology 

University of Management and Technology, Lahore 
 
 
 
 



ACKNOWLEDGEMENTS 
 
 
 
This project involved the collection and analysis of information from awide variety of sources 
and the efforts of many people beyond us.Thus it would not have been possible to achieve the 
results reported inthis document without their help, support and encouragement. 
 
We will like to express my gratitude to the following people for their help in the work leading to 
this report: 
 

 Mr.Syed Farooq Ali, Mr. Noman Nazar; Project supervisors: for their useful 
comments and guidance on the subject matter and for the knowledge I gained by 
sharing ideas with them. This project wouldn’t have been possible without them.  

 Muhammad Muaz; for his hard work and valuable contribution to the project. 
 C. Rougier, J. Meunier, A. St-Arnaud and J. Rousseau; for providing us the dataset 

used in the implementation of the features. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Contents 

 

ACKNOWLEDGEMENTS .................... ERROR! BOOKMARK NOT DEFINED. 

ABSTRACT .............................................. ERROR! BOOKMARK NOT DEFINED. 

LIST OF FIGURES ................................. ERROR! BOOKMARK NOT DEFINED. 

INTRODUCTION .................................... ERROR! BOOKMARK NOT DEFINED. 

EXPERIMENTAL TECHNIQUES AND METHODSERROR! BOOKMARK NOT DEFINE  

1.1.  COORDINATE SYSTEM ............................. ERROR! BOOKMARK NOT DEFINED. 

1.2. VIDEO DESCRIPTION ................................ ERROR! BOOKMARK NOT DEFINED. 

2. FEATURES IMPLEMENTED ........................ ERROR! BOOKMARK NOT DEFINED. 

2.1.1. Foreground Extraction ............................... Error! Bookmark not defined. 

2.1.2. Background subtraction .............................. Error! Bookmark not defined. 

2.1.3. Thresholding ............................................... Error! Bookmark not defined. 

2.2. CENTROID CALCULATION ........................ ERROR! BOOKMARK NOT DEFINED. 

2.3. HEAD POSITION ....................................... ERROR! BOOKMARK NOT DEFINED. 

2.4. DERIVATIVE OF ASPECT RATIO ............... ERROR! BOOKMARK NOT DEFINED. 

2.5. HEAD SPEED ............................................ ERROR! BOOKMARK NOT DEFINED. 

2.6. CENTRE SPEED ........................................ ERROR! BOOKMARK NOT DEFINED. 

2.7. FALL ANGLE............................................ ERROR! BOOKMARK NOT DEFINED. 



2.8. NUMBER OF ONES ................................... ERROR! BOOKMARK NOT DEFINED. 

2.9. ORIENTATION STANDARD DEVIATION ..... ERROR! BOOKMARK NOT DEFINED. 

2.10. RATIO STANDARD DEVIATION................. ERROR! BOOKMARK NOT DEFINED. 

2.11. HOUGH TRANSFORM R-TABLE ................ ERROR! BOOKMARK NOT DEFINED. 

2.12. CENTRE ACCELERATION.......................... ERROR! BOOKMARK NOT DEFINED. 

2.13. DERIVATIVE OF MOTION VECTOR ........... ERROR! BOOKMARK NOT DEFINED. 

RESULTS ................................................. ERROR! BOOKMARK NOT DEFINED. 

CONCLUSIONS ...................................... ERROR! BOOKMARK NOT DEFINED. 

3. DISCUSSION – APPROACHES ..... ERROR! BOOKMARK NOT DEFINED. 

3.1. APPROACH 1 ............................................ ERROR! BOOKMARK NOT DEFINED. 

3.2. OUR APPROACH 1 .................................... ERROR! BOOKMARK NOT DEFINED. 

3.3. OUR APPROACH 2 .................................... ERROR! BOOKMARK NOT DEFINED. 

3.4. OUR APPROACH 3 .................................... ERROR! BOOKMARK NOT DEFINED. 

CONCLUSION ......................................... ERROR! BOOKMARK NOT DEFINED. 

REFERENCES ......................................... ERROR! BOOKMARK NOT DEFINED. 

APPENDICES .......................................... ERROR! BOOKMARK NOT DEFINED. 

 

 
 
 
 



ABSTRACT 

Human fall occurrences are seen as health disasters, especially when elderly people 

become its victim; as they are more prone to bad health conditions. Detection and 

notification of a fall, as soon as it occurs can be lifesaving. By detecting falls 

automatically, as they occur, better timed medical care can be given which can in 

turn reduce the subsequent medical complications. In this project we proposed an 

effective fall detection system based on a dataset of videos generated using 

multiple cameras. We have devised a camera based system for the purpose of 

detecting falls and indicating them. It detects falls from a video captured from the 

cameras installed in the suspected area where fall could occur, and then it notifies 

the concerned parties about the occurrence of the fall. A feature based approach is 

used that is novel and outperforms other existing approaches on fall detection in 

terms of accuracy. 
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