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Abstract— The conventional prosthesis designs of fixed 

artificial legs are simple in construction. It consist of two 

basic parts a socket which connects residual leg with another 

part of artificial leg. They only provide support to the leg 

but they do not fully anticipate in the movement of the leg 

due to the fixed nature of leg and creates discomfort to the 

user. There is a need for design a new prosthesis leg with 

knee and ankle joints to perform movements and provide 

comfort to the user. In this paper we demonstrate the 

literature review, objectives, problem formulation on 

prosthetic leg. 
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I. INTRODUCTION 

The human walking style or pattern is a regular function of 

the movement of the upper and the lower (leg) limb. The 

human stance is divided into five phases namely stance 

flexion, stance extension, swing flexion, pre swing and 

swing augmentation. During the posture or stance phase the 

heel of the foot strikes the ground and the knee flexes and 

the whole weight of the body is shifted on the leg and the 

lower leg movement. While the swing stage the foot leaves 

the ground and the knee swings till the heel of the foot is 

ready to strike the ground. The maximum energy is 

consumed in walk during the swing phase.  

II. LITERATURE REVIEW 

Control System Design for a Prosthetic Leg Using Series 

Damping Actuator: Bio-Mechatronics is the field that deals 

with passive and active prosthetic limb design. The passive 

conventional prosthesis takes regular mechanical characters 

so that the motion of joints motion is not similar to that of 

humans while the active type prosthesis more realistically 

represents human motion. The post is however, much 

expensive than passive prosthesis and consumes large 

energy. Semi-active type prosthesis is less expensive but its 

results are very much similar to that of active kind 

prosthesis and it is a good solution to regulate the human 

gait synthetically. This research is based on the design of a 

prosthetic leg that can simulate a pattern similar to that of an 

average person’s step or walk. The research is divided into 

two parts: calculation of kinematics and design of control 

system. The forward and inverse kinematics is computed to 

analyze the situation or position, orientation and working 

space for the leg. Series damping actuator is used to control 

the swing phase of the leg and P Controller is designed to 

control the swing and joint force on knee.  

This paper represents that a semi active prosthetic 

limb can copy a real limb and in order to control a prosthetic 

leg Series Damping Actuator (SDA) can be used as a means 

to adapt the pattern of normal human gait and the walking 

pattern can be controlled accordingly.  

A. Modelling of prosthetic arms and hands for prosthetic 

applications 

The design of fully working artificial arms and 

hand replacements with physiological speeds-ofresponse 

and strength that can be regulated almost without thought is 

the goal of upper extremity prosthetics research. 

Unfortunately, current prosthetic components and interface 

techniques are still a far away from realizing this aim. The 

present state-of-the-art prosthetic process can be considered 

to be a tool rather than a limb replacement. The prosthesis as 

a tool makes no preteens of making efforts to replace the 

lost limb physiologically but is there as an aid to help give 

some of the works that were lost. The prosthesis as a tool is 

a replicable device that is worn and used as in need, and 

then neglected. Much effort in the field of upper-extremity 

prosthesis research is directed toward the creation of 

prostheses as true limb replacements; however, in present 

exercise we are mostly limited to prostheses as tools. The 

major components confining prostheses to tools are practical 

ones due to the large weight, power, and sizes of hand/arm 

systems as well as the hardships for searching a satisfactory 

number of appropriate control sources to regulate the 

abundant number of degrees of freedom. Of these, it is the 

lack of independent regulator sources that imposes the most 

severe obstacles to the development of today’s prosthetic 

hand/arm systems. As consequences, upper-limb prosthetics 

search is somewhat more powered by considerations of 

control. Still, the importance of better actuators and better 

multifunctional mechanisms must not be neglected. Control 

is useless if effective hand and arm mechanisms are not 

available.  

In this chapter, the author has discussed different 

types of prosthetic hands for different cases. . 

B. Biomechanical Design of a Powered Ankle-Foot 

Prosthesis 

Although the potential benefits of powered ankle foot 

prosthesis have been well documented, no one has 

successfully developed and verified that such prosthesis can 

improve amputee gait compared to a conventional passive 

elastic prosthesis. One of the main hurdles that hinder such a 

development is the challenge of making an ankle-foot 

prosthesis that matches the shape and mass of the ankle, but 

still provides a sufficiently large instantaneous power output 

and torque to propel an amputee.  In this paper, we discuss a 

novel, powered ankle-foot prosthesis method that eliminate 

these design challenges. The prosthesis comprises a 

unidirectional spring, configured in parallel with a force 

under control, actuator with series elasticity. In this way, the 

ankle-foot prosthesis matches the size and weight of the 

human ankle, and is shown to be satisfying the restrictive 

design specifications dictated by normal human ankle 

walking biomechanics.  
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In this paper, a novel, powered ankle-foot 

prosthesis is proposed. The prosthesis comprises 

unidirectional spring in parallel with a great performance, 

force-controllable actuator with elasticity series. By 

exploiting parallel and series elasticity, the design is shown 

to be capable of satisfying the restrictive design 

characteristics stated by normal human ankle walking 

biomechanics. 

C. Safety, energy efficiency, and cost efficacy of the C-Leg 

for transfemoral amputees 

A review of the literature:  Medline (Ovid) and CINAHL 

(EBSCO) data bases were searched to identify potentially 

relevant studies within the 1995–2009 time periods. Studies 

were observed and verified. Pertinent studies were rated for 

methodological quality and for risk of bias. Following 

assessment of methodological quality and bias risk, the level 

of evidence and a grade of recommendation was pointed for 

each of three categories: Safety, energy efficiency, and cost 

effectiveness. A total 18 chapters were pointed out to be 

applicable: seven for safety, eight for energy efficiency, and 

three for cost minimization. Methodological quality was low 

with a moderate risk of bias in the safety and energy 

effectiveness categories. Studies in cost effectiveness 

received high scores for methodological quality. Though 

methodological quality varied across the selected chapters, 

there was lot of evidence to suggest increased efficiency of 

the C-Leg in the areas of safety, energy, efficiency and cost 

when compared with other prosthetic knees for transfemoral 

amputees. 

The purpose of this paper was to review the 

literature through a structured literature review and provide 

a grade of recommendation for patient safety, gait energy 

efficiency, and cost minimization of the C-Leg 

microprocessor-controlled prosthetic knee for trans femoral 

amputees.  

D. Effect of different prosthetic parts on human functioning 

with lower-leg prosthesis 

A correct prosthetic prescription can be derived 

from adapting the functional benefits of prosthesis to the 

working help of the prosthetic user. For enough matching, 

the functional abilities of the amputees are of value, as well 

as the technical and functional aspects of the different 

prosthetic components. No clear clinical consensus feels to 

be given on the exact prescription criteria. To obtain 

information about different prosthetic components and daily 

working of amputees with prosthesis, we carry out a 

stepwise literature search. The quality of the studies was 

assessed with the use of predetermined methodological 

criteria. Out of 356 potentially related studies, 40 searches 

fortunately go for final methodological analysis and review. 

Four satisfied all the criteria and were classified as A-level 

studies, 26 as level-B, and 10 studies as C-level studies. 

Besides a large amount of literature, our formal clinical 

knowledge had considerable gaps concerning the effects of 

different prosthetic parts and their mechanical properties on 

human working with lower limb prosthesis. 

In this research paper, the benefits of different 

types of prosthetic components for human beings are being 

discussed.  

III.  OBJECTIVE 

 Design and analysis of flexible artificial leg. 

 To improve functions of artificial leg by improving the 

existing fixed   leg design.  

 To design an artificial prosthesis leg with ankle and 

knee joint  

IV. PROBLEM FORMULATION 

The conventional prosthesis designs of fixed artificial legs 

are simple in construction, consist of two basic parts a 

socket which connects residual leg with another part of 

artificial leg. They only provide support to the leg but they 

do not fully anticipate in the movement of the leg Due to the 

fixed nature of leg and creates discomfort to the user. There 

is a need for design a new prosthesis leg with knee and 

ankle joints to perform movements and provide comfort to 

the user.  

V. RESEARCH METHODOLOGY 

 Data accumulation 

 Literature survey 

 Design calculation of flexible artificial leg. 

 CAD modeling of the flexible artificial leg. 

 Analysis of design in FEA. 

 Modification of the design if needed. 

 Result discussion 

 Design finalization 

VI. CONCLUSION 

By altered design of the prosthetic leg it is found that the 

walking style was improved and was smoother than that of 

the prior one. Also force required to uplift the artificial leg 

with the help of residual leg was minimizes which reduced 

the friction between the residual leg and the prosthetic leg. 
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