
Chapter 1 

Introduction 

Human walking can be defined as ·a method of locomotion involving the use of the 

two legs·. Walking is accomplished through a complex and coordinated pattern of 

nerve signals. sent to the muscles. which in turn move the joints. the limbs and the 

remainder of the body. 

Gait analysis is the systematic study of human walking. Since gait is a mechanical 

process which is performed by a biological system. gait analysis has become a part of 

scientific discipline Biomechanics. Gait analysis is often important for clinical gait 

assessment. A patient having walking disorder may be subjected to physical 

examinations by a therapist to identify the cause of the disorder. Also we often find 

patients who have previously undergone surgery on leg and gait pattern has not 

returned back to normal. To have a formal gait assessment, it requires a careful 

examination of the gait. using a systematic approach. Therefore. gait analysis is 

important to make detailed diagnoses in individuals with conditions atiecting their 

ability to walk. 

B) studying this type of mechanical systems of biological systems one can get 

imrortant information which is helpful in developing similar mechanical systems. 

Gait analysis has been used in robotics in designing of robot locomotion system [ 1]. 

Vital information revealed from gait analysis can be very helpful in scientific 

researches for designing artificial leg for a person who has lost his lower limb due to 

some reason. 

1.1 Motivation 

Throughout the history. techniques used for gait analysis have been evolved 

significantly. Today. gait analysis has developed to a stage of commercial exploitation 

and clinical application and is meeting increasing clinical interest. Presently. clinical 

gait assessment using instrumented systems is not widely practised in Sri Lanka. In 



developed countries there are laboratories set up especially for clinical gait 

assessment that are equipped with latest instrumentation. 

Also vision based motion capture methods have wide range of applications. ln visual 

media. computer-animated human characters and 3D reconstruction are widely used 

these days [18]. Stereo vision with depth calculation is used in robotics. robot control 

and machine vision. 

1.2 Significance of the Research 

In Sri Lankan context there is a segment of people who could benefit from 

instrumented gait assessment. The patients having walking disorders and patients who 

have undergone surgery on legs fall into that segment. Presently. these people have to 

go to test laboratories outside Sri Lanka to get their gait pattern assessed. lf this 

assessment can be done locally it will facilitate local surgeons and medical experts to 

perform their diagnosis and treatment locally. 

With the increasing usage of above applications of vision based motion capture. there 

is large number of research work going on in this study area. Theoretical background 

of this research opens up avenues for other research areas of vision based motion 

capture. 

1.3 Objectives and Scope 

Objective of this research is to present a low cost vision based system for motion 

capture. The motion capture technique presented focuses on capturing the motion of 

human gait pattern. This technique is not aimed at capturing all the movements of the 

human leg during walking but focuses only on significant movements of the leg. 

First it was required to decide which methodology is suitable for the motion capture. 

A literature survey was carried out to investigate available motion capture techniques 

for human gait analysis. Various researchers have developed different methodologies 

to determine gait parameters. Video recordings. Photographic systems, Active marker 

systems. multiple calibrated camera systems are few methods used by ditTerent 

personnel involved in gait studies. When selecting apparatus for the selected 
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technique. cost involvement was kept minimal by using commonly available 

equipment. 

IA Achievements 

A feasible methodology to capture the gait information was identified from this work. 

\vhich is a method employing low cost cameras for motion capture. This work 

presents a frame work that can be used for motion capture which can be developed to 

an autonomous motion capture technique by incorporating image processing 

techniques and other specific algorithms. Since no sophisticated equipments were 

used in the presented technique, accuracy of the motion capture results were needed to 

be verified against published motion capture results obtained using high accurate 

equipments and validation results arc presented in this work. 

1.5 Outline of the Thesis 

The thesis has been organized in eight chapters. Chapter 1 provides the background of 

the research that covers the motive behind the work, the importance and benefits of 

the research and the final achievement. It indicates the scope within which the 

research was formulated and identifies objectives ofthe research. 

Chapter 2 discusses the foundation for the work concerned, the anatomy of leg and 

biomechanics of human gait. This chapter describes the exact motions of the leg that 

were analysed using the presented technique. 

Results of the literature survey on various motion capture techniques and the rationale 

behind selecting the proposed technique is given in Chapter 3. 

The theoretical background of the proposed motion capture method is discussed m 

Chapter 4. Implementation of the design is explained in Chapter 5. In Chapter 6 

validation of the apparatus for motion capturing of human gait is done. The result of 

the work is discussed in Chapter 7. 
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