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ABSTRACT

Low back pain treatment costs a billion dollars every year. Onc of the most common

causes for doctor visits is low back pain and ncck pain. Lower back pain and neck
pain is frequently caused by poor posture, which affects the transverses abdominal
muscle. Regularly altering postures and maintaining excellent posture are supposcd
to help enhance and to maintain onc's fitness. A wide range of smart monitoring
systems have been built around the world to assist people in improving their lives.
Enhancing one's quality of life by delivering a variety of services helping hand.
Wearable smart technology has become the standard the century's main focus,
especially in the medical sector, where breakthroughs range from pulse hearing aids
to monitors the procedure for creating, developing and testing a small wecarablc
interface uses a variety of sensors to keep track of a user's back posture in real-time

and notify them when their posture is bad identified is described in this article.

B.E. (E&TC). NMIET, Talegaon 2022-23
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CHAPTER 1

INTRODUCTION
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INTRODUCT JON:-

in terms of how they stand, sit, move, and perform

The way people bold themselves,
gnificant impacton their health, Poor posture has

activities, 1s known as posture, and it has a 8

heen relsted 1o both poor health and poor performance.

A study found that slouching has an effect on the transverse’s abdominis muscle. When an
individual maintains a slouched pose, the breadth of the transverse abdominis muscle has
substantially. Low back pain has been attributed to intransitive abdominis dysfunction.
causes of disability worldwide, with an estimated

head, 1t

shrunk

Low back pain is oncof the most commaon
0% of people suffcring from it. Also, because the neck supports the weight of the

at risk of injuries and conditions that cause pain and restrictmotion

can be
It is projected that 80 percent of the population will experience it at some point. Back
about $50 billion per year. In the United Arab Emirates, 62 percent of the

discomfort costs
mfort can be

population reports suffering from back pain and neck pain. Back disco

young
such as hunching over in a chair. Neck pain often spreads from

caused by ordinary actions
the shoulders or upper back. It can often causc headaches. The painmay be

the neck towards
time, such as at a compultcr.

worse when you hold your head in onc position for a long
Furthermore, a study found that subjects who were asked to sit in a hunched position
registered more stress and therefore lowerperformance. Even with good posture, staying in the

same position for an extended period of time is a harmful postural habit because the muscles

in the spine can stop producing substances required for appropriate biological function. As a
result, maintaining good posturc and changing positions on a regular basis 1s considered

critical, if not essential, for maintaining good health.

B.E. (E&TC), NMIET, Talegaon 2022-23
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I.1) Aim
o detect the correct or incorrect posture by detecting the changes that occur in

human posture using sensors i.c., accelerometer sensor and push buttons fixed on

the belt vertically in direction of spinal cord.

1.2] Need of the project

Posture is a way in which a human holds his body so that there 1s less strain on

L
muscles during movement.

e Poor body posture leads to many health issues. Incorrect postureproblems, which
range from back pain to fatigue may rise up and affect our daily activities.
Nowadays maximum population suffers from backpain, injuries, neck pain and
shoulder problems ctc., hence a need to develop a device is increased.

e A wearable device has been designed in the form of belt. Also, a mechanism has

been designed to detect the arca of stress and time duration for which a person is

sitting in the same posture

22-23
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1.3] Proposed Work

To detect the correct or incorrect posture by detecting the changes that

occur in human posture using sensors i.e., accelerometer sensor and push
buttons fixed on the belt vertically in direction of spinal cord.

The changes occur in different directions (i.e., right, left, forward,
backward) are detected using sensors, by calculating the angles
according to the tiltation of a body and time for which stress applies on
particular back area is detected using push buttons. Indication of the
incorrect posture is provided by the buzzer to the user.

The Device is designed for human comfort and good body posture,

which is required to maintain body and mind healthy.

The angle is the primary deterministic factor for the postures. We use the angle
subtended by the neckline and the torso line to the y-axis. The neckline

connects the shoulder and the eye. Here we take the shoulder as the pivotal

point.
Similarly, the torso line connects the hip and the shoulder, where the hip is

considered a pivotal point.

oQ
Eye o - P3(x3. Y3

Pa(x2. Y2) "\ 5
N :
S e
RN :
‘/”ffz\_ E
AN :
R

% Shoulder

Pix1. Y1)
Fig 1. Neckline inclination measurement

Taking neckline as an example, we have
following points.

o PI(x1, yl): Shoulder

o P2(x2,y2): eye
o P3(x3, y3): any point on the vertical axis passing through P
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= Apparently, for P3 x-coordinate is the same as that of P1. Since y3 1s

valid for all y, let's takey3 = 0 for our simplicity.

We take the vector approach to find the inner angle of three points. The angle between two

vectors Py and
Pyiyis given by,

Pra. P
0 = arccos( _." _'_‘, )

| Pysl. | Pyl
Solving for 0 we get,

i= iy
ivVixa=x1)+ 02— » )+

)

0 = arccos(

1.4] Theory

The back pain relicf systems and back posture corrective safcty gadgets arc rcadily
available in bulk in the market as, but all are not supported for continued uses as well their
dimensions are differently designed which may result in variable results which tries to fulfil
the basic need of the person in curing him/her from back pain and get relicf, but these
designs may have magnetic strips for providing magnetic therapy is suggestible for using
the limited electronics-based system can be implemented which can present the data as well
as the alert via buzzer and physical signals too as an alert to the user, whereas in this user
has the control of monitoring his posture during daily basis and correct it to the allowable

and scientifically correct manner with the help of data time not on continues basis.

In that too, becomes difficult to correct the posture in many cases as these belts are having
no smart functioning system which can give an alert when goes in the wrong posture for
longer time, thus few of the rescarches gocs into this dircction and some of the belts were
served as a result of this studies and they have electric vibration therapy and some physical
alert mechanism involved into it which improves results, thus our interest goes into this
ficld and we found a lack of accuracy into correction mechanism which delays the results
and thus uscr needs to wear the belt for longer period thus we come up across a study in
which the notified by the system on his mobile device. Here the making the improvement
in older posture mechanism is taken place with use of belt design and its dimension points
though the electronic system is involved inside the package which can drive entire

mechanism. Thus, result can be achieved comparatively in shorter period.

B.E. (E&TC), NMIET, Talegaon 2022-23
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wWrong Posturcs:

1. C Shape Sitting (Hunch Over Sitting Posture):

fig 2
on basically knows as Hunch Over Sitting P

s normally tilts back to balance. In this si

This sitting positi osture. In this position shoulders
is

move forward; your pelvi
-Curve the pressure goes directly to downwards and ¢

n, tail bone pain, hip pain, muscle spasms ete:

he Spine position can be straight.

tting posture create E =

reates pain and
Curve in spine. Due to C p

strain. This position is can cause severe back pai
d this position just takes shoulder up and little back so t

standing or moving hands and shoulders in a short pe

To avoi

Take little break by

riod of time.

2. Sitting on Easy going chair or on Pillow:

Fig 3

While working sitting on pillow or easy going chair can create wrong sitting posture. Due to
softness of pillow the butt sink in and, pelvis move to back and change the position to keep
body upright, Due to change in Pelvics natural position body works harder to balance body.
Prolong sitting on pillow or cushy chair can causc severe pain in butt, back and shoulder.

Choose a chair which has bit hard surface with proper back support and take regular breaks if

you sitting for longer time.

B.E. (E&TC), NMIET, Talegaon 2022-23
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03 Leaning back aexd wotking
Murry of ws ety b ot aend Reanieng Paw k aonf win® ot bagmop o react vt iM%l o iadle Learing boek position
wewmve o B eswnivetalads Dawt givee cumkitand pEenaaew he s sgalinel gravily b epue perition fneumes in x

arong Jeenien nind Borws 8 e puvessae o biain 1o think o ssalyer

G2 Somang strmapht Bt oyves on lap

NE ot o o Bove Bo st e thas possting specifically Schood Kids or College gosng sdialis They are 30 engags
checkoang WhatsApp, Playing Gamwe or Checking Facebook Videos

Uninowingly they sit strarght but their eyes on lap to read phone or Tab. Sittimg in this

posstien head pulls at vour spane and puts stress on upper back which may cause hesdaches

and weakons the eves

3. Suung Cross Leg

Sirung Croxs leg s an absolute wrong posture. In this position one hip moves upw ards and changes its position

This can give lots of pressure on spinc and knee. Avoid sitting cross leg for longer ime on chair

06. Situng Too Low:

Sitting m low chairs can push back pelvis, curve the spine and nlt head forward. To correct this posture, pull the
chair bit up and adjust to properly align your body.

07. Smung on high chair and hanging fect

Most of us prefer to sit on high level chairs and forget to support their legs. The leg keeps hanging and not
resting on pad. Sitting on this posture pushes pelvis back and gravity constantly pulls your foot towards ground.
Alwavs use resting pad provided in high level chairs and sit straight in 90 degrees.

0%. Sitting too close or back in Seat:

Sometimes we sit too close or back in the seat that disturbs correct sitting postural angle. Instead of sitting too
back try to match your knee level with your hips.

09. Sitting on floor with support of hand:

Most of us love 10 sit on floor with support of the hand kept behind on the floor. But this sitting posture 1s not
correct as this disturbs spines natural curve. Always avoid sitting like this. Instead of this siting prefer to sit i
Vajrasana Position or cross leg position while sitting on floor.

11. Sitting in same position for longer periods of time:

Moest of us spend 8 hours in office and almost 5 hours on chair continuously. But sitting in one position without
any movement can invite backpain, shoulder pain, neck pain, strain in eyes, headaches, and more muscle pains.
Itis suggested 1o take break in gap of 10 minutes or do some chair exercises to avoid muscle spasm.

B.E. (E&TC), NMIET, Talegaon 2022-23
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Tips for maintaining correct posture when sitting:

Fig 4

If you need to sit for longer periods, make sure you have an ergonomically designed chair.

Adjust your chair in such a way that the normal curves of the back are maintained.

1. Place your elbows at your sides

Your elbows should be placed on the armrests in such a way that your arms form an L-shape.
Your wrists and forearms should be parallel to the floor. You may need to adjust your chair’s
height accordingly. This is to ensure minimum pressure on your wrists and prevent strain-

related injuries.

2. Rest your feet on the floor
Adjust the chair’s height so that your feet stay flat on the floor. Make sure your knees are
slightly lower than your hips. You can usc a footrest for this purpose. Avoid crossing your legs

to prevent posture-related problems.

3. Adjust your screen to be eye level
The top part of your monitor should roughly be at eye level so that you do not have to bend

your neck. Stay an arm’s length away from the screen. You can use a monitor stand for this

purpose.

4. Keep your mouse close
Place the mouse as close to you as possible. Using a mouse mat with a wrist pad is a better

option to avoid strain-related injuries.

5. Keep objects in reach
Keep frequently used objects such as pens, notepads, or phones within easy reach. Position

them in such a way that you do not nced to repetitively twist or stretch your body.

B.E. (E&TC), NMIET, Talegaon 2022-23
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2.1 STUDY OF RESEARCH PAPER

1. Paper Name: Posture Detection and Correction System using IOT

Author: C. C. Lim et.al

Abstract :

The growing technology in the world is rapidly transforming the way people lead their lives.

Industrialization and urbanization have brought an enormous increase in sedentary lifestyle to the

modern world. Indulged in technology, people are often found abandoning their good posture and
being hunched over for really long hours. Good posture is of utmost importance for leading a healthy
lifestyle and it is said that back pain is the third most common reason for people to visit the doctor.
Yet, knowingly or unknowingly, people compromise on one of the most essential traits of what makes
them human; the ability to walk upright. The aim of this paper is to identify efficient techniques used

in posture detection and correction.

In one embodiment is a method of providing postural feedback comprising: receiving by a
microprocessor at repeated intervals data from a tri-axial accelerometer, the microprocessor and the
tri-axial accelerometer comprising a sensor device attached to a user, the sensor device further
comprising memory, an actuator, and a power Source; normalizing by the microprocessor the
received accelerometer data; determining by the microprocessor a postural description of the user
based on the normalized received accelerometer data; and triggering by the microprocessor the
actuator to output sensory feedback based on the postural description of the user. In another
embodiment is a postural feedback apparatus comprising: a sensor device configured to be attached
on a user, the sensor device comprising: a tri-axial accelerometer; an actuator, and a microprocessor
configured to receive data from the tri-axial accelerometer about movement of the user; normalize
the received accelerometer data; determine a postural description of the user based on the normalized
received accelerometer data; and trigger the actuator to output sensory feedback based on the postural
description of the user. A non-transitory computer readable medium having stored thereupon
computing instructions comprising: a code segment to receive by a microprocessor at repeated
intervals data from a tri-axial accelerometer, the microprocessor and the tri-axial accelerometer
comprising a sensor device attached to a user, the sensor device further comprising memory, an
actuator, and a power Source: a code segment to normalize by the microprocessor the received
accelerometer data; a code segment to determine by the microprocessor a postural description of the
user based on the normalized received accelerometer data; and a code segment to trigger by the

microprocessor the actuator to output sensory feedback based on the postural description of the

user.[1]

B.E. (E&TC). NMIET, Talegaon 2022-23
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2. Paper Name:- Human Posture Detection System Using real-time sel-calibrating algorithm
Author: Davide Curoneetal

Abstract :

In order to detect and correct the posture we developed a wearable garment integrated device to
sense the posture of the user and analyze the posture within the device to alert the user remotely.
Further the posture data are sends to the server to analyze the data in detail. Device contains the
accelerometer sensor to detect the angle of the user. From the angle the posture is calculated using
the microcontroller in the device. The posture is analyzed and if bad posture is detected then the
buzzer sensor presents in the device alert the user to correct the posture. The bad posture data are
sends to server through the Wi-Fi module present in the device. The data are stored in the database
along with time, date and device id.

Product reminds the user to correct their posture Accelerometer calculate axis of user upper body. A Real-
Time and Self-Calibrating Algorithm Based on Triaxial Accelerometer Signals is used for calculating
human posture and activity Device compares the posture value with the threshold value. The threshold
value normal human posture from Intelligent Chair Sensor — Classification and Correction of Sitting
Posture is 7. If the value exceeds the threshold limit for duration of a minute the device remains the user
to correct the posture through the buzzer/ vibrator. When buzzer/vibrator is activated then device sends

posture value to the server using the wi-fi on these devices. From website user generate monthly report.

# ~Leaies
LAY

Fig 5.Posture Detection System Architecture

An architecture description is a formal description and representation of a system, organized in a way
that supports reasoning about the structures and behaviors of the system. System architecture can
comprise system components, the externally visible properties of those components, the relationships
(c.g. the behavior) between them. It can provide a plan from which products can be procured, and

systems developed, that will work together to implement the overall system.[2]

B.E. (E&TC), NMIET, Talegaon 2022-23
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3. Paper Name: IOT-based Smart Posture Detector

Author name: Ricardo Barbaetal

Abstract: states that the current mechanisms to detect postural changes are usually expensive,
greatly limiting their use in effective computing. The authors have ruled out commercial solutions
for two basic reasons: the need to adjust the size of the sensors and their cost. They used the
method of combining many basic sensors that could be used together to build a posture sensor
cushion to address the a fore mentioned issues.

Another approach uses three main sensors: an accelerometer, a gyroscope, and a Bluetooth module.
One of the implementations suggests the use of sensors (acceleration sensors) embedded in a
smartphone, contrary to the ones that require separate hardware components for the same.
However, attaching the sensor to the phone and the phone to a belt is not feasible as there is a risk
of dropping the phone every time any rigorous activity is performed. Moreover, people use their
phones extremely frequently, and for most of the day, they will have them on their hands and not
their belt by combining several simple sensors so that they can be used together to form a posture
sensor cushion.
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Fig 4

In another approach, SPD is attached to the user’s back. The region where the spine bends, just a
few inches below the neck, is the best spot for the device to deliver accurate readings. Based on
the user’s posture, the IMU sends positional readings, according to the z-axis, to the Arduino. The
accelerometer provides these values, which are then divided into three ranges, such as "excellent,”
"termble,” and "acceptable.” The Arduino sets the LED lights on the SPD according to the values
received. A white light indicates proper posture. A green light denotes good posture, and a red light
denotes terrible posture. Also, using the Bluetooth module, the Arduino transmits data to the
Android app that is deduced from the values it has received.[3]

B.E. (E&TC), NMIET, Talegaon 2022-23
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4. Paper Name: Posturcctor — Posture Corrector
Author:- Santhana Lakshmi. ct.al

Abstract: Posture Corrector” stated that advanced technology in wearable devices had contributed
ways to correct the wrong posture to avoid severe consequences in the future. Smart electronic
devices known as wearables can be used as implants or accessories by anyone. The main objective
or aim of the paper is to design a product that is casy to use to correct posture while sitting or working
on a computer. The main goal of this paper is to create a simple wearable device to correct or maintain
correct posture while sitting or doing everyday activities without any physical issues like back or
neck pain to improve lifestyle. The PIC microcontroller, flex sensor, buzzer, LCD, flexible belt, and
DC gear motor components are used for designing this device. The user is wearing a compression
shirt with a flex sensor and buzzer attached to the lower back. An output of sensors is given to the
microcontroller, and then the microcontroller determines whether the user is in the proper posture or
not. If a user is in bad posture, the microcontroller will sound like a buzzer. Information about the
bad posture of a user will be displayed on the LCD. Threshold values are considered the initial stage
values of flex sensors. The user is wearing a compression shirt with a buzzer and flex sensor attached
to the lower back. If the user sits in the wrong posture for a long time, then the DC motor present on

the flex sensor will lift the user back to the correct position based on set threshold values.

Fig 5. Posture Corrector

The whole arrangement must be worn by the user. At first, the user is in his or her typical position.
As the user deviates from the regular position, the flex sensor value changes. The buzzer activates
as feedback when the flex sensor value changes, alerting the user to retumn to the default position.
This 1s done by programming. If the user doesn't return to his or her regular posture after a wait, the
DC gear motors attached to the elastic belt are tumed on. The way they are programmed pushes the

user back to their default posture. Proteus software is used for simulation to check the program’

functionality.[4]

B.E. (E&TC), NMIET, Talegaon 2022-23
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CHAPTER 3

PROBLEM STATEMENT

B.E. (E&TC). NMIET, Talegaon 2022-23
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3.1 PROBLEM STATEMENT

Duc to people sitting for longer time canses various health refated problems such an neck
as neck pain, back pain so the objective of our project is to design o device so it vill sllow
a4 person to correct their posture. Although there were many methods in exisience, this

method was designed to overcome the drawbacks of the previous methods,

3.2 OBJECTIVE

To develop an 1OT-based system to detect and indicate wrong postures,

To detect back, neck, and hand postures while sitting

* Toprovide health improvement solutions using the proposed system

3.3 BACKGROUND

Due to sitting for a longer duration, the uscr tends to sit in the wrong posture,

e Itis usual for pcople to use devices 1o correct their posture and to improve their health

whilc sitting such as working on Laptop, watching television, reading books, etc.

e Asthe primary function is to keep the body in the correct posture with the help of the

device that includes the functionality of informing a user of his/her wrong posture,

B.E. (E&TC), NMIET, Talegaon 2022-23
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CHAPTER 4

PROJECT REQUIREMENT
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4.1] Hardware Interfaces:

- RAM 8GR
» As we are using Machine Leaming Algorithm and Various High-Level
Libranes

» Laptop
» RAM minimum required is 8 GB.

> Hard Disk: 40 GB

-

b Applicaton- Eagle 7.2.0, Arduino Bluetooth Text to Speech

4.2] Hardware Specifications:

1. HC-0S5 Bluetooth Module —
> Model: HC-05
e Input Voltage: DC 5V
) o Communication Method: Serial Communication

> Master and slave mode can be switched

2. Atmega328p
Description: 8-bit Microcontroller
Feature:
»  ATmega328P 8-bit AVR Microcontroller with 32K Bytes In-System

Programmable Flash

‘l

High performance, low power AVR® 8-bit microcontroller

b Advanced RISC architecture

> 131 powerful instructions — most single clock cycle execution
Ve 32 1 8 general purpose working registers

- Fully static operation

re Up to 16MIPS throughput at 16 MHz

~  On-chip 2-cycle multiplier

- High endurance non-volatile memory segments

- 32K bytes of in-system self-programmable flash program memory
> 1Kbytes EEPROM

g 2Kbytes internal SRAM

B.E. (E&TC), NMIET, Talegaon 2022-23 17
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» Wirite/orase ¢ v fox FO GGG Haed |00 OG0 EFPROM
» Manufscture - ATME]
T MPUBDAD Aceelermmeter atnl gyroscope sensor
» MPUGOSO has a V-axis gyroscope, 3+ axis Accelerometer and a Digatal maotion
processor ntegrated on a gingle chip

> It works on the power supply of JV.5V

v

MPUGDSO uses the 12C protocol for communication and transfer of data

v

s module has a built-in 16-bit ADC which provides great accuracy

» MPUGOSO consists of three 16-bits ADC's for digitizing the gyroscope Outputs
and three 16-bits ADC’s for digitizing the accelerometer outputs

> Gyroscope needs 3.6mA of current for operating,.

4. Passive Active Buzzer -

»  VCCIO of 5.0V or 3.3V with 3.3V Operation being SV Tolerant
- 32 - 256 Macrocells with Enhanced Features

> Pin-compatible with Industry Standard Devices

> Speeds to 5 ns Maximum Pin-to-pin Delay

> Registered Operation to 250 MHz

5. EMG Sensor —

Small Form Factor (linch X linch)

“,‘

Specially Designed for Microcontrollers

‘/

»  Adjustable Gain — Improved Ruggedness
b New On-board 3.5mm Cable Port

e Pins Fit Easily on Standard Breadboards

6. Buzzer -
r Rated Voltage: 6V DC
»  Operating Voltage: 4-8V DC

> Rated current: <30mA

»  Sound Type: Continuous Beep
~  Resonant Frequency: ~2300 Hz

Small and neat sealed packag

B.E. (E&TC), NMIET, Talegaon 2022-23
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4.3] BILL OF MATERIAL:

Atmega328p microcontroller

Buzzer

Bluetooth HC-05 module

MPU6050

EMG sensor

Total

3,554

S0

240

115

3,336

7,295

B.E. (E&TC), NMIET, Talcgaon 2022-23
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CHAPTER 5

SYSTEM ANALYSIS
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5.1 BLOCK DIAGRANM:

POWER SUPPLY

l

HC-05
BLUETOOTH |—»
MODULE

6-EMG sensor

B
e—— BUZZER
ATMEGA326P
MICROCONTROLLER
ACCELEROMETER |
SENSOR 1 | ’
ANDROID
» BLUETOOTH APP
ACCELEROMETER
SENSOR2 ?

Fig 6. Block Diagram

B.E. (E&TC), NMIET, Talegaon 2022-23
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5.2] ELEMENTS OF BLOCK DIAGRAM:

1. ATmega328p

The ATmega328p is a single-chip, high-performance, efficient microcontroller
created by Atmel in the megaAVR family. It is an 8-bit AVR RISC-based
microcontroller chip. In this post, we will learn about the ATmega328p pinout, its
datasheet, specifications, and programming methods in detail. It consists of 32 KB
ISP flash memory with read-while-write capabilities, 2 KB SRAM(Static RAM),
1 KB of EEPROM, 23 general-purpose 1/0 pins, a 16MHz clock, 32 general-
purposc working registers, three flexible timer/counters with compare modes (two
8 bits and one 16 bit), internal and external interrupts, serial programmable UART,
a byte-oriented I12C (inter-integrated circuit) interface pins, SPI serial port, 6-
channel 10-bit Analog to Digital converter, programmable watchdog timer with
internal oscillator, and five software selectable power saving modes. The device

operates between a voltage range of 1.8-5.5 volts.

ATMega328P and Arduino Uno Pin Mapping

Arduino tunction

Arduino function

resel (PCINT14/RESET) PCE[]! PC5 (ADCS/SCL/PCINT13) anatog nput §
dgtal pn 0 (RX) (PCINT18/RXD) POO ({2 PC4 (ADC4/SDA/PCINT12) anafog npet 4
dgtal pin 1 (TX) (PCINT17/TXD) PD1([]> PC3 (ADCIPCINT 11) anatpg nput 3
hgital pn 2 (PCINT18ANTO) PO2[]+ PC2 (ADC2/PCINT10) anatog nput 2
dgtal pn 3 (PWM)  (PCINT19/0C281NTY) PD3[]s PC1 (ADC1/PCINTS) analog nput 1
digtal pin 4 (PCINT20/XCK/T0) PO4 (¢ PCO (ADCO/PCINTB) analog nput 0
vCce veeq)r GND GND
GND GND(]+ AREF analog reference
crystal (PCINTB/XTAL1/TOSC1) PB6[]* AVCC vCC
crystal (PCINTZ/XTAL2/TOSC2) PB7 (] PB5 (SCK/PCINTS) agaal pn 13
gdal pin § (PWM)  (PCINT2120C08/T1) PDS (] PB4 (MISO/PCINT4) digital pn 12
agtal pn 6 (FWM)  (PCINT22/0COA/AING) PDS [ PB3 (MOSVOC2A/PCINTI) digetarl pen 11{PWA)
dotal pn 7 (PCINT23/AINY) PD7[] PB2 (SSOCI1BPCINT2)  dygital pin 10 (PWM)
axytal pn 8 (PCINTO/CLKOACP1) PBO (] PB1 (OC1APCINT1) digtal pin § (PAM)

Degtal Pars 11 12 & 13 e usad by e ICSP hencier b O3
MS0 SO cormactons (Ayroga il ping 17 18 8 190 Avod iow
FPeCITCe Ay on Mese prs when  usnyg Te IC5° reaer

Fig 7
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2. EMG Sensor -

{ ]
EMG
Electromyography

Fig 8

EMG Sensor. also known as an electromyography sensor is one that measures sm

signals generated by your muscles when you move them!
This includes lifting your arm up, clenching your fist, or even the

moving a finger!

Technical details

« The whole process starts off in your brain
« Neural activity in the motor cortex (part of your brain) signals to the spinal cord
« Thesignal is then conveyed to the muscle part via motor ncurons

« Motor ncurons innervate the muscle directly, causing the release of Calcium ions
within the muscle and ultimately creating a mechanical change
« This mechanical change involves depolarization (change in electromechanical

gradient), which is then detected by EMG for measurement

Fig 9

all electrical

simplest of movements like

B.E. (E&TC), NMIET, Talegaon 2022-23
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3. HC-05 Bluetooth Module

HC-05 1s a Bluetooth module that is designed for wireless communication. Thismodule

can be used in a master or slave configuration.
Pin Description

ATE &
RXD €
TXD 9

g GNG ¥~
POWER: 3. 6-6U UCC €
EN ¥

SH BT Board U1.3 ST

2 o

Fig 10
Bluetooth serial modules allow all serial-enabled devices to communicate with each other

using Bluctooth.
It has 6 pins,

/. Key/EN: It is used to bring the Bluetooth module into AT commands mode. If the
Key/ENpin is set to high, then this module will work in command mode. Otherwise, by
default, it isin data mode. The default baud rate of HC-05 in command mode is 38400bps
and 9600 in data mode.

HC-05 module has two modes,
1. Data mode: Exchange of data between devices.

2. Command mode: It uses AT commands which are used to change the settings of HC-

05. To send these commands to the module serial (USART) port is used.
2. VCC: Connect 5 V or 3.3 V to this Pin.

3. GND: Ground Pin of the module.

4. TXD: Transmit Serial data (wirelessly received data by Bluetooth module transmitted

out serially on TXD pin)

5. RXD: Receive data serially (received data will be transmitted wirelessly by Bluetooth

module).

6. State: It tells whether the module is connected or not.

B.E. (E&TC), NMIET, Talegaon 2022-23 24
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4. MPUG60S0 Accelerometer and Gyroscope Module

Fig 11

The MPU6050 module is a Micro Electro-Mechanical Systems (MEMS) which
consists of a 3-axis Accelerometer and 3-axis Gyroscope inside it. This helps us to
measure acceleration, velocity, orientation, displacement and many other motion-

related parameter of a system or object.

MPUG6050 Features

MEMS 3-axis accelerometer and 3-axis gyroscope values combined Power
Supply: 3-5V

(1 Communication: 12C protocol

(] Built-in 16-bit ADC provides high accuracy
Built-in DMP provides high computational power
Can be used to interface with other IIC devices like magnetometer
Configurable IIC Address

In-built Temperature sensor

5. Active Passive Buzzer

A buzzer is a small yet efficient component to add sound features to our project/system.
It is a very small and compact 2-pin structure hence can be easily used on Perf Board

and even on PCBs which makes this a widely used component in most electronic

applications.

B.E. (E&TC), NMIET, Talegaon 2022-23
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Buzzer Features and Specifications

I Rated Voltage: 6V DC
(1 Operating Voltage: 4-8V DC
Rated current: <30mA
Sound Type: Continuous Beep
I Resonant Frequency: ~2300 Hz
(1 Small and neat sealed package

| Breadboard and Perfboard friendly

Fig 12

B.E. (E&TC). NMIET, Talegaon 2022-23
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e

4 FLOWCHART:

START

A

INTERFACING SENSORS WITH MICROCONTROLLER

Yy

NO ( CONNECTION
LSUCCESSFUL
YES
A 4
. READ SENSOR L
VALUES J‘
YE
A

NO |VALUES AVAILABL
SUCCESSFUL

S
aEMG SENSOR OUTPUT

YES

A 4

VOICE OUTPUT

OVER APP MUSCLE STRAIN DETECT
A 4
STOP
VOICE OQUTPUT
OVER APP
Fig 14

NO
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< 6] DATASHEETS:

| Atmega328p -
Featurc:
~, " 2 o 1 i
¥ ATmega328P 8-bit AVR Microcontroller with 32K Bytes In-System Programmable
Flash
> High performance, low power AVR® 8-bit microcontroller
> Advanced RISC architecture
> 131 powerful instructions — most single clock cycle execution
> 32 M 8 general purpose working registers
> Fully static operation
> Up to 16MIPS throughput at 16MHz
»  On-chip 2-cycle multiplier
>

High endurance non-volatile memory segments

32K bytes of in-system self-programmable flash program memory
1Kbytes EEPROM

>
»
> 2Kbytes internal SRAM
>
>

Write/erase cycles: 10,000 flash/100,000 EEPROM
Manufacture — ATMEL

~Speed (MH2) Power Supply (V) Ordering Code ™ Package'” OfSRtODN Tianiss
ATmega328P-AU 32A
ATmega328P-AUR' 32A
20 18-55 ATmega328P-MU 32M1-A (4:)??1?:?@)
ATmega328P-MUR'® 22M1-A '
ATmega328P-PU 28P3

Package!")

Ordering Code Operational Range

Speed (MHz)? Power Supply

i | Automolive

16 271055V ATmega328P-15AZ MA (-40°C to +125°C)
- rET 5 Bl S £ T, A5 PRSI ARt T 2R R, Automolive

16 i 2711 5.5V ATmega328P-15MZ PN (-40°C to +125°C)

B.E. (E&TC). NMIET, Talegaon 2022-23 30
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: Sensor —
2 EMG

L-

s:
FcalUl’C . .
»  Small Form Factor (1iney, x linch)
‘ ch
» Specially Designed for M‘wmc“""_u"
ers

Y justable Gain — Y
»  Adjustable Gain Improved Ruggpe

dnessg
New On-board 3. 5mm ¢

able Pory

» Pins Fit Easily on Standard Bre

adboards

supply Voltage (Vs)
power +30V
Gain Setting, Gain =207*(X /1 kQ) 0.010 50 kQ 100 kQ
— (0.002x) (10,350x) (20,700x)
Mal Voltage (Rectified & Smoothed) ov B +Vs
. ial Input Voltage
j:ife’rif_ﬂi np & 0 mvVv 2-5mV +Vs/Gain
3. HC-05 Bluetooth module —
Features:
»  Model: HC-05
»  Input Voltage: DC 5V
»  Communication Method: Serial Communication
> Master and slave mode can be switched
Configuration Description
Bluetooth protocol Bluetooth 2.0+ EDR standard
USB protocol USB vl1.1/2.0
Operating frequency 2.4GHz ISM frequency band
Modulation mode Gauss frequency Shift Keying
Transmit power < 4dBm. second stage
Sensitivity <-84dBm at 0.1 Bit Error Rate
L=t

B.E. (E&TC), NMIET, Talegaon 2022-23
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sty ot O . | | {
Axs Ser vty il e | l 02 ; -
O 5€ TERO-RATE OUTPUT (ZRO) —_— 1 a |
gvRos 25°C —t— L—.L == £0n T8 S
) ZRO Tolerance |
MMTM‘“ -40°C o +85°C | -
w‘“""ww“ fgprt=- S0e wave. 100mvep. vDD=7 5y 2e | "
wmuo - 250Hz) Sine wave. 100mVpp. vDD=2 5y 0z E vy
MM(M 100%Hz) Sine wave, 100mVep VDO=7 sy ez | "y
W Sensitivity Stasc < ! o
JeLF TEST RESPONSE ov | vy
[elatne Change trom tactory trm, i !
- GYROSCOPE NOTSE PERFORMANCE FS_SEL=0 | - '
Y#MW DLPFG'G:Z(]M) -~ .
RMS noise Bandwiom 1Mz 1010Mz g i3t
W Spectral Density Al 10Hz oo R ]
m’ MECHANICAL 0.005 vei Mz o
mmm
e 30 £ ) ez
T - ot » wz
Z 24
LOW PASS FILTER RESPONSE zr » Wz
Programmabie Range 5
ouTPUTDATARATE 55 e
e £rog 4 8.000 Hz
GYROSCOPE START-UP TIME DLPFCFG=0
ZRO Setting (from power-on) 10 21%s of Finad 0 -
Accelerometer —
VDD = 2.375V-3.46V. VLOGIC (MPU-6050 only) = 1.8V#5% or VDD, T, = 25°C
PASSETER CONDITIONS W | Ty | wMAX [weTs | moTES
ACCELEROMETER SENSITIVITY
Full.Scate Rang= AFS_SEL=0 2 >
AFS_SEL=1 o =
AFS_SEL=2 P =
AFS_SEL=3 e v
ADC Word Length Outpust in dwo’'s complement forrat 1% bty
Sersitivity Scale Factor AFS_SEL=0 16.382 Lsayg
AFS_SEL=1 s 12 Lsag
AFS_SEL=2 4008 Lseg
AFS_SEL=3 2048 Lsep
Initial Cafibration Tolerance 23 £y
Sersitivity Changs vs. Temperature AFS_SEL=0, 40°Cto +85°C 002 %*C
Monéncarty Best Fit Straight Line 05 %
Cross-Axis Sensitivity 22 b
ZERO-G OUTPUT
nitia! Cafibration Tolerance X and Y sxes 150 mg 1
Z axs 280 mg
ZeroG Level Crange vs. Temperature | X and Y sxes. 0°C o +70°C 235
Z axs 'Clo +70°C 260 -~
SELF TEST RESPONSE
Retative Change from tactory rm 18 “w |w 2
MOISE PERF ORMANCE
Power & Deraity @10Hz AFS_SEL=0 & ODR=1hHz 400 ot d R
LOW PASS FILTER RESPONSE
Pr Range L] 280 | Hx
CUTPUT DATA RATE =
jac T e Progr Range 4 1000 | Mz
| BecREMENT 2 LS8
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Terminatlon Type
Dlmcnsions

Housing Materia!
Mounting TYPe

Control '\Aethod
pin Configuration
packaging

Additional Features

“:CTOR

Active/Passive Buzzer

5V (typical)

10-30mA (typical)

85-95dB

2-4 kHz (typical)

-20°C to +60°C

Through-Hole (pins or leads)

12mm diameter (typical)

ABS plastic

Panel mount or PCB mount

Active: Input signal determines sound output
Passive: External signal source required

2 or 3 pins (GIID, VCC, Signal or IC)

Bulk or reel packaging options available
RoHS compliant

- Built-in oscillator circuit (active buzzer)

- Requires external oscillator circuit (passive)
- Different tone options available

- Low power consumption

B.E. (E&TC). NMIET, Talegaon 2022-23

33




STURE & MUSc
U.S(vl-li STRAIN DET:( TOR

’ WRONG POSTURF; &

CHAPTER ¢

ADVANTAGES AND DISADVANTAGES

B.E. (E&TC). NMIET, Talegaon 2022-23 34



N

WRONG PFONTURE & Al S
ol STRAIN iy
A EUTOR
e ———
[{ DS
a8 AND SADNY ‘ _
| \'1‘_\(“‘ \ \NTAQGES.
: P\ i
\
RTIRN
Uh’“"
n \ l\‘.\(\\‘-\\‘.\ aximctuon iy m ' "
' eposting VI AmMages providiog PR
e \ ion Sty on |
s
Lanees 10 Use wWith respee
» \\“‘\‘”"‘ ences (O AN threspect o arelierence i e
4 Fonee maasuremaenis
. et b
ausele acin ation detection prior to musele contea
N arachon
Disadvaniages:
»  Sensitivity to envirotuments (e.q light) Occlusions Prob
’ - VN
. Nime delay by {rame rate
o Nensut (potentrometer, pyroscope, ele attachments probilem)
. \ cm
. Difficulties i measunng without contact
« Difference between the apphed and measured toree vecto
A

o Blectrode attachments problems

* \'\\\.\‘.\\h\lk efiects

i
g
f
E
- WL (ERTOYL NMIET, Tatogaon 202



WRONG POSTURE & MUSCLE STRAIN DETECTOR

o

CHAPTER 7

APPLICATION WITH FUTURE SCOPE
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A ring

Auls alegaon Dabhade, P

. scomfo s the .
" pack and nec k discomfort is the most fre quent cause of medical visits. Lower back
y 2 ¢

i . nal muscles . b
‘“’N‘:‘ ‘l” ransverse ululm;n ral “”( /: fl“ﬂ to bad posture. Correct pasture and excellent
. 2w - o T » » g
M aflee " pelp enhance and maintain onc s fitness. Modern technology has heen developed to
it - &

: oo lives. It delivers a variety of service , ;
Fsmre ‘,I’ jive better live s : v of services to enhance one’s quality of life. The
vel? ‘ oCuS of this century has De Lnlnn wearing advanced devices, particularly in the medical
prim ,'h ‘"' ,'nm""”‘.(""v rungc_(rum pu'SL momtors to /u’armg aids to monitoring. The process for
. he 147 ssting a liny we > olor " : .
seld 2 puilding: and lcslll g ! ) J L'llrllb/t ‘/‘_"f”’”‘ device that tracks a user’s back
,‘,‘flnf‘" }.-ul (ime and alerts them when their posture is incorrectly diagnosed is described in this
n

,‘,51
1icie: i i ; " ’
ar ’mm-nrd"' JoT, Posture Detection, Posture Correction, Arduino, Android, Circuit.

1. INTRODUCTION

fers to how 2 person holds.thcmsclvcs while standing, sitting. moving, and carrying out

posture r s it greatly impacts their health. Both bad health and poor performance have been
activities: or posture. Slouching affects the transverse abdominal muscle, based on the study. The
inked 1© b dominal muscle greatly decreases in width when a person maintains a slouched position.
obliay aback strain has been linked to abdominal dysfunction caused by intransitive mobility.
< 0% of the population affected, low back pain is one of the most common causes of disability
bl because the neck bears the weight of the head, it is susceptible to illnesses and
t cause discomfort, limit mobility, and impair biological function; hence, maintaining

es tha . 5 .. s X 5"
ries ture and switching positions often are seen as crucial, if not necessary, for sustaining

2. REVIEW OF LITERATURE

C. Lim et.al., in their paper “Posture Detection and Correction System using 10T™ described
(e bod features and movements. The authors explained neck conditions around the cervical
human Tak);ng all body back parts into consideration, the authors designed and developed their
i which detects the back posture of the human body. An accelerometer was used in this
e leaning forward and backward, it detects bad posture when certain readings of the

ice. B p A
dz:eromiter have been met successfully. Then, the buzzer starts to go on, informing users about
a

their bad posture.

i
i

|



. ‘I Yors - .
Flowchart of Posture Detection and ¢« rrection d

M GCYICe

3 Figure 1

wd over. Instead of

jculates the proper posture and alerts the user if they are huncl
o4 COICUH i s i

e ;J“.ﬂ . fleN <ensors along the lmck.'unly onc was utilized on the lower back to detect immproper
gcin® |:\):im‘. basic DC m”“‘_f:*' authors tw.:rc also able to develop an automatic ;‘,_-...“:.._._ k:‘.”'_\'\ \'.= ,.1
:\xyi\'r“ “,d.‘hlinn 1o !ht‘ basic protolype -h" posturc detection By showing the results from the
Faem ' 7oy checking that the motor is turned on or off properly, the authors evaluated the
fe scnﬁ“"_“hc flex sensor thresholds, Whl’(,:ll arc cstablished based on a particular ;\cuv':h.“e.-.-' il :,
i ;sw‘umc'.‘;‘c\'izllcs fmn.‘ _lhc ideal posturc. I'he PIC continuously reads information fnwr\hl‘!!‘.; 2;;\
" ?r“rnwiding precision.
e - aatd

: y = 4 Ty > PR .
e Curon¢ et.al., 1n their paper Human Posture Detection System Using real-time self-

() DJ\'_‘d’ algorilhm" described a posture detection system.
hrating

Figure 2. Human Posture Detection System

eminds the user (o correct their posture. The accelerometer calculates the axis of the
body. A self-calibrating real-time algorithm device that measures human posture and
on tri-axial accelerometer signals compares the posture value to a threshold value.
Chair Sensor’'s classification and correction of sitting posture threshold value for a
typical human posture was found by the author. The gadget relies on the user to alter their posture
if the value goes beyond the threshold limit for a minute, using the buzzer or vibrator. Using the
wi-fi on these gadgets, the device transmits a posturc value to the server when the buzzer or
vibrator is triggered. From the website, the user generates the monthly report. The report shows
how many times the gadget prompts you to modify your posture. The equipment is wearable. This
study describes a piece of equipment that detects and corrects the user's posture.

The device T
user's upper
sctivity based

The Intelligent

[3] Ricardo Barba et.al., in their paper “]OT-based Smart Posturc Detector,” states that the
current mechanisms to detect postural changes arc usually expensive, greatly limiting their use
i effective computing. The authors have ruled out commercial solutions for two basic rcasons:
the need to adjust the size of the sensors and their cost. They used the method of combining
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»‘\6\/1 that could be used l('gf'lha'r to build » POStifre sen
. - scnsu.fi‘“_s. /\nutht‘l approac h ‘utn three m TLERT T Ctshiom t avidress 1f
.h’s'-‘pncd 's.;luct yoth module. One of the P lementatione ,4 * kerovhweisr a
Y ./;nd -.“‘, (_mhcddcd in a smartphone, contragy o 0 ". 1O O i of o .
00 2 eensOT) L ihe same. However attaching ihe - (e tha
¢ ‘n.‘ there 18 a risk of dh‘p'“n" the Phone every e . posine o
¢ " avels yeople use therr phones extremely, hedind oy ,,J,‘; R0 iy
Mm(‘c‘n an theit hands and not their bely atud fony
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Al e et iy
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Figure 3. The layout of Android App

Ay scvcﬂ‘l simple scnsqrsl 80 l:at they can be used together to form a
o:o“’blnm other ﬂPPro“Ch' SPD_ is attached to the user’s back. The region where the spine bends
Mty clow the neck, 1s the bc’s't spot for the device to deliver accurate ,1] I u M’f ¥
few in¢ osture, the IMU sends positional readings, according to the z- l.\‘l; ,‘)«ﬁllr:g: Based

s rovides these values, which are then dwid}d into !'h}& -m\ ! n' / Ard.unm;

" and "agcept'abl'e." The Arduino sets the LED lights on ;}1c SP[r;:TlCchc:. ‘::;‘-:' ;h

rexcelle?* ceived. A white light indicates proper posture. A green light denotes good Lpo.:mr:- £;n:
st rrible posture. Also, using the Bluetooth module, the Arduino transmi = M

at is deduced from the values it has received. el

posture sensor

he 3CC ‘,, "(Cnib]e‘

Author ganthana Pakshml. ]eu:jl“ i their paper f‘POSturcctor — Posture Corrector™ stated that
4 od technology in we.arab e devices had contnbglcd ways to correct the wrong posture (o
uences in the future. Smart electronic devices known as wearables can be used

2

: e consequel’ : et
i lants OF accessories by anyone. The main objective or aim of the paper is to design a product

o use to correct posture while sitting or working on a computer. The main goal of this
eate a simple wearable device to correct or maintain correct posture while sitting or
paper 15 eryday activities without any physical issues like back or neck pain to improve lifcs(y'lc.
. PIC microcontroller,- flex sensor, buz.zer‘, LCD,'ﬂexible belt, and DC gear motor components
o used for designing this device. The user is wearing a compression shirt with a flex sensor and
:ruuﬂ- attached to the lowc-:r back. An output of sensors is given to the microcontroller, and then
e mjcrocontrO"Cf determines whether (he user is in the proper posture or not. If a user is in bad

sture, the microcontroller will sound like a buzzer. Inforrpzmon about the bad posture of a user
?m‘f“ be displayed on the .LCD. ’I‘hresholq valu:cs are considered the initial stage values of flex
sensors. The user is wearing a compression shirt with a buzzer and flex sensor attached to the
Jower back. If the user sits in the wrong posture for a long time, then the DC motor present on the

flex sensor will lift the user back to the correct position based on set threshold values.

]
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it L,
,:-;_c'r-“ d - the device furns of and alerts y \
e per<t ¥ . readings are sent via Bluctooth
::fj::; 1::: gser’s posture and provide fe el S
‘xt also included 1n the <cr\~ .dc s X = g
= m A accelerometer and EMG e T I
B2 eter SeAsors arc passed to th i
".,:wcmﬂ"“ are used to measure the o x :
‘*-'"" ph‘z‘d on the body. An EMG sensor is a : Pl o
w when the user moves cles se \ o the
a mrelexc mcdlum i'o' further . . : ;

».‘ib wires Or &
B i 1o consist of 2 sensor network comprsin

u:"fznd EMG sensors for measuring the movemen ody. Then the HC-0S Bh

oodole is used for connecting the device containing thes ors to the m “epplic

isizmed to display these readings Thi< mpl‘w:im | alerts the user if he or <he gL
) r if he or she 1s exhibitin

mdcfh-d posture by buzzing Ihe buzzer. Further
&z particular output on the atmega328p microcontr o‘
srices gestures and body postures that a person enco

,jA,~‘— ‘QO _.._U
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Figure 5 Block Dhagram

s USED IN DES]‘:NIN(} POSTURE DETECTION AND CORRFECTION
“,o.\'r:f*‘- SYSTEM

s

e igh‘pcrforrrwnce. and effective microcontroller belonging o the mega
= ily, the ATmcgaBZSp was developed by Atmel. It 13 an AVR RISC-based 8-brl

ocomréller chip. .
inc udes tbe following:

1. -'—KB (Static RAM), EEPROM of 1 KB, general-purpose 23 /O pins
”

a C‘OCK of 16MHZ
2 working registers

v

gmemwurwsd
flexible tim
ernal InterTupts

ers/counters with compare modes (consists of one 16-b1t and two 8 bits)

6-channel 10-bit ADC (Analog to Digital Converter)

r having 2 Programmable watchdog timer. The voltage range hes

PSRRI R

Internal oscillato
petween 1.8 10 5.5 Volts.
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Figure. 7 Buzzer
uzzer is a small, °fﬁ°'§m co_rlnponem that adds sound to the system. |t ;
re and therefore can be easily used on a breadboard. Thjs M- 1L1s a compact 2-pin
tructl ications S component is widely ysed ; [
lectronic applications. > Widely used in most

3. BluetoothHC—05

SH_BT _Board Ui.3 STATE
RXD

GNE

Figure. 8 BluetoothHC-05

The Bluetooth HC-05 module is an easy-to-use module. The Bluetooth SPP (Serial Port Protocol)
module is designed for a transparent wireless serial connection setup. It can be used in a slave
configuration or a master configuration, which makes it a great solution for wireless
communication.

1. Key/EN: Key/EN brings the Bluetooth module into AT commands mode. If the Key/EN pin is
set high, then this module works in command mode. Or else, it is in data mode by default. HC-
05 has a default baud rate of 38400bps in data mode and 38400 bps in command mode.

HC-05 module has two types of modes:

* Data mode: This mode exchanges data between devices. .
* Command mode: This mode uses AT commands which change the settir
module serial port (USART) is used to send these commands.

1gs of HC-05. The
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is onn )
i (he '_muml pin of the module
\‘C ('“v;\.‘ ~| gerial data (1t recetves the data by Bluctooth module
; (Zﬂ'p' ol ! crially on TXD pm) ¢ wirclessly which |
W) | LR W i ) / ~ data receve
"\l. ,\i(ud ) ives dota gerially (the data recerved will be transmitted |
4 r'.l“"‘ R\'l)w‘ ed by Bluctooth module
“\"::".b) ells whether the module is connected or not
bW rne stat¢
anft
4050
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Figure.9 MPUG6050
Sdule. such as MPU6050, 1s 2 1mcro-electrojMechanical system (MEMS) consisting of a 3-
The ™ er meter and a 3-ax1s gyro‘scope. This module helps with measurements such as
. ﬂ . 1 y e ’
:‘,";‘acement, accelefi““)"- velocity, orientation, and many other motion-related parameters of a
i ;
gystem O object
ypU6050 Features:
-axis gyroscope values are combined.

In MEMS 3-axis accelerometer and 3

ly: Power Supply va
Integrated Circuit) protocol

P weT SUPP ll'CS fron] L \
PO 3 S /
nica‘ion: ]2C (Intel-

» Commu
providing high accuracy

6-bit puilt-in ADC
providing high com

meters can be interfaced with

. Built-in DMP putational power

MPU6050

. JIC devices like magneto

+1IC address is configurable

+ Consists of an in-built temperature sensor

5. EMG Sensor -
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6. RESULT
the \‘ﬂﬂt‘\" ““.‘zl\. has been observed bet
g, N
pos (¥ e position angles between 90 and |
ad q"\‘f“"t arm | Bics cen 90 and 100 &
£ Y it c the upper body. Therefore, tl .
Py angle of the Upi : ciorc, the angular
. < : L 17Ul .
se PP 4 105 degrees
it 1
s

7. CONCLUSION

kinds of s¢

-arious
e ¥ healthy

b 4 c
?ﬁ?ﬁ gsture as
2eaSii) . -
pot?® Jassified 10 =
82" 5 ¢ accuracy w

nsors used to collect data on human posture. ]

or unhealthy using 10T Osture. This dat
al-time after being sent to the model using Bluetoot!
hile detecting the correct and wrong pf)s’.\l!;'\. o

techniques. Once the mod

electrodes, we
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8. FUTURE SCOPE
eh limitations include placement of the sensors and
:g;m them into wearable clothing and also devise an auto-cali
:;mjzgd according to each individual's comfort.
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pate: 31-05-20
Sponsorship Letter

To Whom It may concemn

Re Official Sponsorship Approval Letter

It 1s with great delight that  Atul Hampe & Associates have to extend an offer of sponsorship

for

Students Below

e Ms Sejal Mate
e Ms Akshada Kalokhe
e Ms Nikita Deshmukh

Slud.cnls stud)'lng in Final Year degree program of Electronics & Telecommunication
Engineenng at “PCET’s Nutan Maharashtra Institute of Enginecring and Technology™.

Official Recipient of Under the Academic Project At Atul Hampe & Associates

Project Name: “Wrong Posture and Muscle Strain Detector™

Here at _Atul Hampe & Associates is a Construction-based company. We are directed to
fostering new talent and we believe that students have what 1s takes to make a huge impact
In return, we ask that Students display promotional signs and literature throughout.

The approval consists of the total expenditure required For the Completion Of The Project
I look forward to hearing from you soon so that we can move forward with this wonderful
opportunity for and students

Yours sincerely,
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TATA

HR /2022 / 99999519
28.04.2022

CERTIFICATE

This is to certify that Ms. Sejal Chandrashekhar Mate a student of Nutan
Maharashtra Institute of Engineering & Technology, Pune has

successfully completed her Project at TATA Motors Passenger Vehicles
Ltd, Pune from 28.02.2022 to 28.04.2022.

During the above period, she was placed in our “EV Shop" where she
carried out a project titled as.

“Interfacing Scanner & Automation of Radiator Coolant

Filling Machine”

The candidate was found to be enthusiastic and observant during her stint

in TATA Motors Passenger Vehicles Ltd, Pune her performance has been
assessed as Very Good.

For TATA Motors Passenger Vehicles Ltd.

Qs

o

Ghanwat Santosh Haribhau
HR - Skill Development

TATA MOTORS PASSENGER VEHICLES LIMITED

A subsdiary of Tata Motors Limmited
(Formeriy known 33 TR Business Analytas Corvic s | irrated)
Sector No 15 15A PCNTDA Chwbhah Pune 41 1062
Tel 81 206613 1111 ermail tMPVASTAtImOtONs COMm Wi tatamotors com CIN U 729008842 2OPLLC339230
Wcﬂke Floor 3 4 Piot 18 Nanavati Mahalsya Muchana Shetty Marg BSE Fort Mumbal 800007




