Wearable Sensor-Based System for Detecting Neck and

Back Posture Problems
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Introduction

FlexSensoBasedAngleDetection Employinglex sensordor angledetection
GyrometerVerified Angle Determination Utilizing gyrometersto verify and confirm
angles

STMB2 Data Collection via Sensors Data collection facilitated through STMB2
microcontrollerandsensors

STMB2 and NodeMCUntegration Establishingonnectivityand dataexchangebetween
STMB2andNodeMCU
WirelessDataTransmissionTransmittingcollecteddatawirelesslyusingNodeMCU
User Interface and Calibration Implementation of a user interface and calibration
mechanisms

Visual Representationof Angle Data Renderinggraphicalrepresentationsof bending
anglesfor enhancedvisualization

SpecificationandDesigrRequirements

KeyFocuson BendingAngleDetection Theprimaryprojectemphasigss
on precisebendingangledetection utilizing flex sensors supportedby
previouscharacterizatiorefforts.

WirelessSystemintegration The system'swirelessnature eliminates
cumbersomewiring constraints enhancingoverallflexibility.
Calibrationfor Algorithm Flexibility A calibrationprocessis integral to
the designto accommodatevariationsin the flat resistanceof flex
sensorsensuringcompatibilitywith the characterizatioralgorithm
Utilization of I and UART The project leverages|Q and UART]
knowledgefor effectivesensornntegrationanddatacommunication

SolutionMethodology

In this project, the STMB2 microcontrolleris utilized to acquire
data from a rangeof sensors Subseguentlythe analogdata from
flex sensorsis processedto determine bending angles Once
computed, this data is transmitted to a NodeMCUmodule The
NodeMCUmodule servesa dual function by collectingraw data
and concurrentlycreatinga userinterfacethat incorporatesvisual
bendinganimations
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Figure Anoveralldescriptionof the projectcomponents

Theprojectteam requiresa circuit to effectivelyread data from a
Flex Sensor,which essentiallyfunctions as a potentiometer To
accomplishthis task, we have implemented a Voltage Divider
circuitasoutlined below.

ApplicationAreas

x Blomedical EngineeringApplication The system finds utility In
BiomedicaEngineering

X RealTime Posture Data Collection It enablesrealtime posture
datacollection

x AlIntegration Collecteadatacanbe utilizedto train Alalgorithms

X WirelessSynchronizationThe systemsupportslong-distanceteam
collaborationthroughwirelessconnectivity

Resultaand Discussion

x SuccessfulBending Angle Detection The project successfull
achievedprecise bending angle detection using flex sensorsand
the STMB2 microcontroller

x Voltage Divider Circuit Integration The implementation of a
Voltage Divider circuit, akin to a potentiometer, proved to be a
reliable method for extractingsensordata, ensuringdata accuracy.
andconsistency

x Wireless SystemEfficiency The wireless system, enabled by the
NodeMCUmodule,eliminatedwiring limitations, enhancingsystem
flexibility and datatransmissiorcapabilities

x Calibrationfor Adaptability Thecalibrationprocesswvasintroduced
to accountfor variationsin flex sensorflat resistance,enhancing
the system'sadaptabllityto different sensortypes

x |2 and UART Integration Utilizing I and UART knowledge
streamlined sensor Integration and data communication,
contributingto the project'stechnicalexcellence

x Userlnterface EnhancementThe NodeMCUmodule serveda dual
purpose by collecting raw data and creating an intuitive user
Interface,completewith visualbendinganglerepresentations

x Blomedical Engineering Potential The project's achievements
highlight its potential for applicationsin biomedicalengineering,
demonstratingrobust sensorintegration, wirelesscapabilities,and
adaptabilityto varyingsensorcharacteristics
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