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Abstract
Human limb play an important role in
facilitating motion in our everyday life. They help us
to pick, feel, touch, walk etc. The human foot is
instrumental in helping us to travel from place to
place. Unfortunately for a certain number of people,
don’t have the whole set of limbs. This may be due to
the deformalities from birth, amputation to prevent
the effect of diabetes, accidents etc. Through our
project we wish to negate this disadvantage by not
only providing a prosthetic limb but also enabling it
to move with adequate sensor motors set up. Current
work is concerned with providing a prosthetic for the
amputee person. It brings back the prospect of
unrestricted motion to handicaps. Here a simple
sensor motor setup with simple programming is used
with a flex sensor for making the prosthetic. The flex
sensor consists of a series of resistance. It consists of
series of resistors. It is used for ankle and toe
displacement measurement.While bending, the
resistance value of the sensor changes, thus
producing a voltage. While bending, the flex sensor
the resistance changes. Thus produces a voltage. This
voltage will be given to a controller. Based up on the
amount of bending of the flex sensor, different

voltages will be produced. This will be given to a
controller. The controller provides necessary control
action to motors fixed at the toe and heel portion of
the amputated leg. Thus produces necessary motion.
Introduction
Today’s commercially available transtibial
prostheses are completely passive during stance, and
consequently their stance phase mechanical
properties remain fixed with walking speed and
terrain. Such prostheses typically comprise elastic
bumper springs or carbon composite leaf springs that
store and release energy during the stance period, e.g.
the College Park or Flex-Foot. In distinction, the
human ankle is known to vary impedance within each
level-ground walking cycle, across walking speed,
and during stair descent and ascent. Furthermore,
studies have indicated that one of the main functions
of the human ankle is to provide adequate energy for
forward progression of the body.Not surprisingly,
transtibial amputees experience many problems when
using passive-elastic prostheses, including nonsymmetric gait patterns, higher metabolic ambulatory
rates, and poorer shock absorption.To better mimic
the human ankle-foot complex and to improve
clinical efficacy, a prosthetic ankle-foot mechanism
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must actively control joint impedance and nonconservative motive power during stance, while a
several
engineering
challenges
hinder
the
development of a powered ankle-foot prosthetics.
With current actuator technology, it is challenging to
build an ankle-foot prosthesis that matches the size
and weight of the human ankle foot complex, but still
provides sufficient stance-period work and
instantaneous power output to propel an amputee
forward. Foot mechanisms for humanoid robots are
often too heavy or not sufficiently powerful to meet
the biomimetic specifications required for a powered
prosthetics.Using local prosthetic sensing, we
develop controllers to produce biometric movement
patterns for level-ground and stair movements. We
then employ a flex sensor to obtain the signals
requisite for controlling the motors require to move
the prosthetic .Two flex sensor is attached to the toe
and curvature of the heel of the intact foot. The
bending radius of the flex sensor varies based on the
motion being executed i.e , walking or running ,
based on the variation of bending radius the output
voltage varies and the flex sensor output signals are
then compared with predefined values in the PIC
controller to decide the action to be performed by the
prosthetic. The output signal can be transmitted using
both wireless and wired methods with the former
being the more feasible of the two for real life
implementation
using
techniques
like
RF
transmission and reception. The synchronization
between two legs are provided using a switch which
is place at the bottom of the prosthetics. The motor
driver is triggered by the PIC controller to
differentially drive the two motors that move the toe
and heel portions with both motors operating at
different rpm’s. The circuit simplicity and the
prosthetic flexibility are the standout features of the
project that give it an edge over the presently
available prosthetics.

projected in the motion. The prothetics are made by
single moulding, thus it does not have any movable
parts. They are rigid and the person using it needed to
exert full force to execute motion, thus prothetics
moves simply without assisting the motion. There is
no sensing mechanisms for identifying the motion
and produce the same in the prosthetics. Its free from
electronics circuits.
Proposed System
Using local prosthetic sensing, controllers
are developedto produce biometric movement
patterns for level-ground and stair movements. In the
work a flex sensor employedto obtain the signals
requisite for controlling the motors require to move
the prosthetic.Two flex sensorsis attached to the toe
and curvature of the heel of the intact foot. The
bending radius of the flex sensor varies based on the
motion being executed i.e., walking or running, based
on thevariation of bending radius the output voltage
varies and the flex sensor output signals are then
compared with predefined values in the PIC
controller to decide the action to be performed by the
prosthetic. The output signal can be transmitted using
both wireless and wired methods with the former
being the more feasible of the two for real life
implementation
using
techniques
like
RF
transmission and reception. The motor driver is
triggered by the Arduino controller to differentially
drive the two motors that move the toe and heel
portions with both motors operating at different
rpm’s. The circuit simplicity and the prosthetic
flexibility are the standout features of the project that
give it an edge over the presently available
prosthetics.

Current work offers a solution to the
problem of expensive prosthetics. This work utilizes
simple and innovative electronics that offer better
efficiency and has the scope for providing further
updation through the tactful placements of the flex
sensors. The product will bring back the prospect of
unrestricted motion to handicaps .The flexibility of
the product along with the feasibility of operation
makes the product an apt choice for use as a
prosthetic device.
Existing System
In present scenario the available prosthetics
does not have any flexibility considerations ,that is it
simply replaces the vacancy. This drawback causes
difficulties in the foot movements which is clearly
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Fig.1 Schematic Sketch of Prosthetic
system
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The system has two sections, a transmitting part and
a receiving part. Current work uses a wireless
communication using RF the frequency used is
433MHz. The transmitter part has flex sensors
attached to aarduino mini micro controller which
senses the strain in the flex sensors and these strain
data are transferred through RF transmitter.On the
receiving side the data are received at the RF
receiver. And it will read by arduino nano micro
controller. The servos are controlled according to the
strain data received.The system consists of two parts
first one is the sensing section and the other one is the
motor driver section. The sensing section uses the
two flex sensors for identifying the motion based on
the bending radius of the flex sensor. This is given to
the Arduino controller which identifies the motion
and the motion is reproduced in the prosthetics using
two motors. The microcontroller is programmed in
such a way that based on the flex sensor out put it can
identify the motion either running or walking. The
output signal can be transmitted using both wireless
and wired methods with the former being the more
feasible of the two for real life implementation using
RF transmission and reception. The motor driver is
triggered by the Arduino controller to differentially
drive the two motors that move the toe and heel
portions with both motors operating at different rpm’.
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Conclusion
A working model of the proposed system
has been devised. The performance of the system is
found to be satisfactory in the laboratory. Our
proposed system is anaid for amputees who have
their foot amputed below the ankle and our system is
a low cost higher accuracy substitute for existing
systems.The ease with which the product parts can be
obtained will help in feasible maintenance of our
product as well. The ability to imitate real life
walking closely with our product makes it a
marketable product.Our product is high efficiency
low cost substitute for presently available expensive
prosthetics. We provide an electrical circuit that can
be implemented in state of the art models to improve
the efficiency and flexibility of the prosthetic.
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