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Abstract

Our device is being designed to help the juvenile from age 3 to 10 suffering from idiopathic scoliosis, a vertebral deformity that is
usually congenital or neuromuscular in nature. The disorder that causes an abnormal lateral curvature of the vertebral column is known
as scoliosis. This device will alert the patient by the stimulus given to them whenever the curvature of the bend of spinal cord has
reached the threshold value of spinal curve angle on comparing with predetermined value. The sensor used in this device is flexible and
thereby can be fixed to the fabrics so that the patients can wear them regularly. By using this device continuously, we can train the

patients to maintain good posture for their entire life.
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1. Introduction

There are a wide variety of methods which are currently being
used for the scoliosis posture correction. This paper deals with the
use of flex sensors ,microcontroller and a dc motor to help a
scoliosis patient to correct his/her posture.

A. Scoliosis

Human idiopathic scoliosis (IS) is a type of spinal curvature that
has no apparent aetiology and occurs during growth in otherwise
healthy children. The deformity is characterized by a lateral
curvature of the spine, but often occupies all three planes of the
human body in the form of sagittal (anterior/posterior) and coronal
(left/right) deviation of the spine and axial rotation of the
vertebrae (occupying the horizontal plane). Thus, idiopathic
scoliosis can be considered a four-dimensional deformity, because
progression of the three-dimensional deformity occurs during
growth (through time).

B. Problems Faced Due to Scoliosis

Scoliosis affects the entire skeletal system including the spine,
ribs, and pelvis. It impacts upon the brain and central nervous
system and affects the body's hormonal and digestive systems. It
can deplete the body's nutritional resources and damage its major
organs including the heart and lungs.

In severe cases, pressure on your spinal cord may cause loss of
coordination in the muscles of your legs, making it difficult for
you to walk normally. If your chest is deformed due to the
scoliosis, your lungs and heart may be affected, leading to
breathing problems, fatigue, and even heart failure.
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Fig. 1: Deformed spine

2. Materials and Methodology

The existing device is used to detect the bending of human’s
skeleton with the help of images. This is done using a Camera.
This makes the system high in cost due to the use of camera. No
intimation is provided to the respective user. This fails the person
from experiencing damage.

The proposed device overcomes the drawback in the existing
device. The human operations are generally carried out by
infecting anesthesia to people on Spinal cord. But this might cause
various problems for human on the long run. So there are various
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people affected by these type of problems on spinal cords. In order
to avoid these type of problems, this device can be used. This
device enables monitoring and intimation of the spinal cord of
human while they bend to and fro. The system uses capacitive
resistive sensors to obtain their bending movement. When such an
event is occurred, then a form of alert is provided to the user using
vibrations. The vibrations are provided using Motors.

A. Flex Sensors:

A flex sensor is a sensor that measures the amount of deflection or
bending. This flex sensor is a variable resistor. The resistance of
the flex sensor increases as the body of the compartment bends.
The sensor is stuck to the surface and resistance of sensor element
is varied by bending the surface, since the resistance is directly
proportional to the amount of the amount of bend.

B. Microcontroller:

PIC micros have grown to become the most widely used
microcontrollers in the 8- bit microcontroller segment.It features
200 ns instruction execution, 256 bytes of EEPROM data
memory, self-programming, an ICD, 2 Comparators, 8 channels of
10-bit Analog-to-Digital (A/D) converter, 2
capture/compare/PWM functions, a synchronous serial port that
can be configured as either 3-wire SPI or 2-wire 12C bus, a
USART, and a Parallel Slave Port.

C. Dc Motor:

A DC motor is designed to run on DC electric power. Two
examples of pure DC designs are Michael Faraday's homo polar
motor (which is uncommon), and the ball bearing motor, which is
(so far) a novelty. By far the most common DC motor types are
the brushed and brushless types, which use internal and external
commutation respectively to create an oscillating AC current from
the DC source—so they are not purely DC machines in a strict
sense. We in our project are using brushed DC Motor, which will
operate in the ratings of 12v DC 0.6A which will drive the
flywheels in order to make the robot move.
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Fig. 2: Block diagram of the posture correction device
D. Radiologic Evaluation and Classification

The standing posteroanterior radiographs of the full spine is the
standard radiologic evaluation of adolescent idiopathic scoliosis.
Follow-up is necessary in those patients with severe curves who
are at risk for significant curve progression or require some form
of treatment. Any discrepancy in leg length should be corrected
with a block placed under the patient's shorter leg when
radiographs are taken. One study has shown that long-term
management of scoliosis poses no radiograph-related risks to
patients, but posteroanterior views assure maximal safety by
minimizing radiation to the breasts. The Cobb method is used to
measure the degree of scoliosis on the posteroanterior radiograph.
In addition to curve degree, physicians should describe curves as
“right” or “left,” based on their curve convexity. Standard

measurement error is 3 to 5 degrees for the same observer and 5 to
7 degrees for different observers when the same end vertebrae are
used for measurements. Thus, physicians should use the same end
vertebrae for subsequent measurements and assume that some
measurement change may be caused by error rather than true
curve progression.

E. Measuring Cobb Angle

To use the Cobb method of measuring the degree of scoliosis,
choose the most tilted vertebrae above and below the apex of the
curve. The angle between intersecting lines drawn perpendicular
to the top of the top vertebrae and the bottom of the bottom
vertebrae is the Cobb angle.

The primary goal of treating adolescent idiopathic scoliosis is
preventing progression of the curve magnitude. Curves less than
10 to 15 degrees require no active treatment and can be monitored,
unless the patient's bones are very immature and progression is
likely.
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Fig. 3: Cobb angle determination

Moderate curves between 25 and 45 degrees in patients lacking
skeletal maturity used to be treated with bracing, but this
treatment has never been proven to prevent curve progression.
Poor compliance with wearing a brace obviates any potential
usefulness of the therapy

F. Sensing

Flex sensor is used to correct the posture which is flexible and it is
fixed with the fabrics such that patient can wear them easily. The
threshold degree is set to be 15 degree and thereby when the spine
curve is beyond 15 degree flex sensor will sense the posture
change and give a mild stimulation to the patient and thereby the
patient can return to the normal position.

G. Processing

The PIC16F877A microcontroller acts as the central part of the
unit which will help to process the input data from the sensor and
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provide output signal to the motor if the value obtained deviates
beyond the threshold value.

H. Stimulation

The stimulus or the vibration is given to the patient if proper
posture is not maintained. This stimulus will help the patient to
understand that they have deviated from the prescribed range and
should return back to their normal posture. As the stimulus is a
vibration it will not cause any disturbance to the surrounding
people and environment.

3. Predicted Output

This wearable device will help to correct the posture of the
juvenile scoliopathicpatients which will prevent them from
acquiring heart diseases and lung disorders.

The angle deviation of the spine is sensed and sent to the PIC
controller which will then activate the port which is connected to
the motor to enable a vibration to the patient.

4. Conclusion& Future Works

As this posture correction device is wearable and attached to the
fabric which is worn by the patient it will provide more comfort
and convenience to them when compared to the metallic braces
and sensors whch is in contact with the skin.This device will not
interrupt any day-to-day activity of the patient and help them to
maintain their posture without any external support.

This device can be provided with 10T which can enable the
doctors and physicians to monitor the deviations in the angle of
the spine whenever required. The whole circuit can be integrated
into a small chip which will enable more comfort and efficiency
for the patients.
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