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ABSTRACT

This research improved aged care technology by developing-tineatracking system to
detect falls and track elderly people. This was accomplished using Raspberry Pi and GPS
technologies. It prioritizethe safety, wetbeingand autonomy of elderly especially those
living alone or in assisted living facilities. The initiative attempted to address common issues
like falls, wanderingand confusion among senior persons with conditions like dementia or
reduced mobility. A Raspberry Pi controlldee systentogether with a GPS module for
accurate location monitoring and fall sensors. A thorough analysis of aged care needs and
challenges is used. We designed and developed hardware and software throughout the analysis.
These solutions have useiendly carersnterfaces and rapid alerts and notifications and were
extensively tested in real life. The project combined accuratetinealtracking and fall
detection, allowing caretakers to quickly respond to occurrences and improve elderly safety.
To ensure efficiecy, precisiorand security, the system was validated. Thus, it has become an
affordable and unique elderly care technology option. This project is notable for using
Raspberry Pi, GP&nd advanced fall detection algorithms for accurate tracking. Software was
developed using the Geany IDE for versatility and seamless integration in numerous care
scenarios. This initiative provideh innovative way to improve elderly adults' safety,

autonomyand involvement in care environments.

Vi
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Chapter 1

| nt roducti on

The el derly popul ation experienced notabl e

gl obal demography. This demographisyshamge

economies and cultures worl dwide. The aging
and innovative solutions to address the chal
The saf-keiyng wahd i ndependence of senior in

l'ight of this demographic shift. Ol der i ndiv
di minish their gmuallattegd odl| I ¢ mat id® g tbideni angpe yweil
One of the most prominent concerns was the h

potentially transforming into hazards | eadin

Occurrences of wandering posed a signific

cognitive impairments such as dementia. Ol de
from their residences or care fatcilimitsat i q
exacerbated these <challenges, with elderly
surroundings as they experienced a decline
autonomy, resulting from sodiealt ool dti onowve
of 1ife.

Given these circumstances, GPS technol ogy
substitute. The GPS or Gl obal Positioning Sy
of satellites to accurately detcehrrnoinniez aa | wsner
from any | ocation on Earth. When integrated
could address issues by facilitating the cre

monitor el dertliymec)li ysiwilefetrst i mamreras of their wh

The aim was to provide care facilities and
falling detection technigues with GPS techn
privacy aenndc @ nadfe peelndder i ndi vidual s.



This project aimed to wutilize the capabil:i

tracked el derltyi memdarwd diurarhesd ii amt eleyali nf or med
goal was to provide care inshhantednseaundi ty
preserving the independence and privacy of

GPS technology.

1.1  Problem Statement
1.1.83afety and Well being Concerns for the EI

As the world's popul ation ages, it ‘tbseinmmogr e ¢
of the elderly. A signifiwhrt hportihey ofi veh

assisted l|lisuBsgeptaichll ettes aavnddentheel diaddt iy
problems. Traditional caregi vingneapnmma d olra ¢ (
fast mcswlsipomsare essential for reducing these
from a | ack of continuous oversight,-incre

encompassing system that prioritizes |ltethe sa

of fering camtmenumouwmws t orealg and promptedl arm s

.Chall enges in Real Time Location Monitor,]

requirement f or -tpirme ilscec atniee o e ndaildtdddghrio sney

1
e

who are prone to wandeisn@g@ner obeddmi nbg gdjies
oviding care for the elderly. To apnrdo tceacrte t
cilities need t he mo s t recent i nformati o
chnol ogies frequently ftalmewdimemht causpsovied

be del ayed and may even pose a safety ¢

—
o O o 9

entifying and hel piesqulal doer tphda spll eacikn orfe ed
A system that makes use odddal GPHettechnolino g
to solve this problem.-tTHmmies twialclki algl @awdf @m oa

seni or whietr ieademsutcs ng t he risk to their safet?)

1.1.83nadequate Monitoring and Risk of Falls
Moni toring the movement of el derly patients
of fWwhlikcks are a prevalent and seriowhicédsue

include manually tracking dat aruesctoigseEmc ely, s



prone to human error and | imit the effectivi
can be difficult to respond swiftly to poter
there i1 s of tteinmea alwaaaoke nefs sr & &lg ar dd enign gt hceef ntoh
peopl e. It goes without saying that we nee
movement of el derly people on a constant b a

tail or edanads sgiisviea nccaer e g i vreercse natc cdeastsa .t o t he mo

1. 2Motivati on

This project was motivated -bgi agewdonly acfonc

the senior popul ati on, particularly those
chall enges associated with aging, such as we
falling, were magni fied shiyngt haegeg!| oTbraaldi g o pul
approaches often fell s hetritmei nmopnria voird inngg aenld
responses they needed to feel secure.

Creating environment s-behay waremdeemsdf ety e

vulnerabilities associated with aging, i ncl v
ri sk of falling. The goal wasug-odaprovinder ssatl
to care facilities, families and carers to
was to be achieved by |l everaging advanced t

tracking.

Providing support to individuals caring fc
carers or family members was deemed cruci al

materials and suppoahd sheesscavpegdvibegrekik

|l nt egr atiimeg draetaal, i nsi ghts and reaction meche
as a means to enhance the quality of care an
I n conclusi on, the mission of t his projec
technol ogy, creativity and empathy to addres
to establish a society whéédreée ngg idmogl nala g5 rermeste \
fulfillment for al/l el derly individuals thro

and dignity.



1. 3Research Objectives
1. 3. TbnguSafety and Well being

Establish a comprehensive system to enhance the safety and wellbeing of elderly people
especially those living independently or in assisted living facilities. Essential issues like
accidents, wanderingoehaviouy fall hazardsand disorientation become increasingly
significant as the world's population ages. This system takes into account these issues. By
merging advanced GPS technology with fall detection capabilities, the system provides real
time monitoring to provide depenula and timely information about the elderly people in their
care to caregivers, familiesd care facilities. This approach makes it feasible to provide care
more effectively overallo address potential issues earlyamm to respond to eemgencies

more quickly. The system's objective is to let senior individuals maintain their freedom while
safeguarding their health and their dignity. Through proactive monitoring and timely alerts, the
system will help manage and mitigate risks, ultimagzifpancing the quality of care and life

for older adults.

1. 3T@eveReoypl Time Location Tracking with GPS

The second goal -twarse tloo cdaetvieolnop raa crkeianlg sy st en
GPS technol ogy. This system aimed to overco
systems that of tent iymeel da@tda,i nlacadpmg £d¢ I e ale
significant safety concerns. The goal was

individuals by integrating GPS technology fo

detection features. Thiscwawowel dnptoviude oaar aevi
reliabl e minmfiomin@aitn g nr,b,esponse thiemensy aonfd tehnes uer
across different environments. This technol ¢
ti me, enabling them to promptly address wan:

el dgrindividuals and enhance safety and secu

1. 3TAAdveaeMoni toring Practices in Care Facili it
The final goal underscored the I mportance of
individuals in senior daycare centers. Tradi

were of-tenehsaibwe and prone tomebyroms$or mami o

residents'’ behaviors and preferences. The ai



t hat would revolutionize monitoring practice

data and interactions, carers could readily
optimize actawndtgnisameedubhngggement . Ul ti mat
aimed to streamline monitoring procedures, f
we-bkei ng and satisfaction of elderly individu
arenvironment that promoted safety, dignity
technol ogy and fall detection capabilities.

1. £Project Scope and Direction
1. 4PLoj ect Scope

This project focused-octnhaar h & i @@V d loc@mme rotn onfo

system tailored to meet the wunique needs of
monitoringaddiressens thatmultifaceted chall en
di ver se car e environments by i ntegrating n
capabilities.

The proposed solution centered around the ¢

both hardware and software components. On t
integrated fall detection sensors weor ebeut i |
inconspicuous and comfortable for older indi
daily routines while prioritizing their saf.:
reliability of GPS technol ogsye fttéhamle styrsa @kni r
capabilities, thereby enhancingeiing eff ftitacey
I n addition to the hardwar e, the software
seamless interaction with <carers, families

system was developed to provide tcarerist anal i

ti me data such as precise |l ocation informat.i
to i mprove communication and coordination a
address emerging challendges qural e mgr gednciae ® &

The project commenced with a comprehensive

in the aged care sector. While direct engag



institutions was preferred, internet resear
insights and wunderstandingndAocoatdtéemiec dssocdis
thoroughly examined to i dent ibfeyi nfga cotfo rsse niinopre
|l aying the groundwork for the development of

Centr al to the project's success was the s
detection functionalAinkeeinesxd wledrhaet itormckfi nGPSy
technol ogi cal intricacies was conducted to
encompassed the development of hardware c¢omj
detection sensors as wellli ves sao fctowgrree hseynssti evrx

solution tailored to meet the diverse needs

Throughout the project | ifecycle, rigorous

—

he accuracy, reliability and rweosrpl odn ssi cveemaersi

Si mubsatcenari os and I mplementation in actual

(7))

paces enabled comprehensive evaluations acr

nitiative aimed to instild]l conf iadimemage ciam etr s

and elderly individuahsettheotuigmgt horough per

Efficient communi cation with <carer interf
success, facilitating proactive monitoring a
|l ntegration with carer tools -tamd phaof mambsol
fall detection warnings, empoweringpecagens t

seni or indi vidual s.

The project concluded with a comprehensi Ve

(¢

valuating i ts uti lity, effectiveness and

erformance assessments ai med t o confirm t

- ©

equirements and expectations of el derly ind

practices.

Overall, t he pr oj ect-edagiemetdr atcok i chegv eslyospt ean o |
safety, i ndependbeenicneg aonfd tohvee reallde rweyl Ilwhi |l e p
advanced and compassionat e approach P8o el d

6



technol ogy and f all detection features, t he
for el derl vy i ndividual s in care settings,

satisfaction.

14. Direction and Background I nformation

Given the aging gl obal popul ation, there w
assist thensdrdertlhyeiarndsaf ety and wel ffame. Th
| ocation tracking system tailored to meet ¢t
technologies I|ike GPS and motion tracking
mcrocontroller platform to develop a tool f

individuals, particularly those I|iving indep

I n the past, el dercare had relied on-manual
consuming and prone to errors. However, a
mi crocontroll ers, GPS tracking anddwmanicemn se
and reliable monitoring systems. tThes a ad yas tae
insights, enabling caretakers to promptly ad

The main el ements of the project i nvol ved
renowned for its versfaniiédndlyy mdforedabilThiet W
tracking devi-@gei,siacegramocmegt ary Bwiggtdropee dvd 0 r €
precise detection of movements and falls. /

accurate positi-toinma attragc leinmd |l ofngt readevi ce' s

Understanding the features and capabilitie:
i mpl ementing the tracking system. Reader s,
programming and aemeseoded etchinohdgresand t he
technol ogy for precise | ocation data, the pr

gyroscopes and the significance of fall dete



1.5Contributions

This projecsigeapfesantea@adaancement i n the

objective of enhameimg dmée ismdepegndeweclel of

particularly those residing independently or
r etail me ntgr ascyksit em f or the el derl vy, i ntegratin
capabilities to mitigate injuries and enhanc
A key innovation of the project was the i nc¢
and i mmediate tracking of the movements of e
and | dbhasteidomser vi ces, GPS t echnmdmnbger spranwvd de:
facilities wi t h accurat e and ti mely i nf orn
individuals. This facilitated proactive meas

ensuring the safety of the elderly.

I n addition to GPS monitoring, the projec
critical safety feature for seniors who are
capable of detecting sudden monwemdrfttd yori dem;
falls or accidents. Caregivers could then pr
Thi proactive approach not only minimized

S
provided peace of mi nednbteor scaregi vers and fan

A core focus of the project was to preserve

by empowering them to make decisions and in
precise and reliable tracking i nfvo dmatl isont,o
mai ntain autonomy while ensuring their safet
taking into account individual preferences
enhanced the quality of I|ife for aging adul't
Through the incorporation of falling detec
exemplified a commitment to providing compr ¢
t he el derl vy. By addressing criticaali osafoeft y
independence, the inithhatngeamad mepual ioty mpf olv



The wutilization of advanced technol ogies | il

revolutionize aged care, offering new avenue

1.6 Report Organization
This report isatotal of six chaptersvhich arethe introduction, literature review, proposed

method, system implementation, result and discussion and finally the conclusion.

In Chapter 1, it is mainly discussed about the general introduction of the real time
monitoring system fothe elderly, the problem statement, motivation, contributions and the
objectives.Three reviews of the literature are considere€lapter 2. Chapter 3 discusses
every piece of hardware and software that is proposed for this project. In this chapter, every
specification and feature will be covered. The implementation of the system's hardware and
software is covered in detail in ChapterFor examplethe pin connection for hardware.
Chapter 5 will cover the project's complete results, including the output of the program and the

division of the code. The project's conclusion is foun@hapter 6.



Chapter 2

Literature Revi ew

21 PrevWouks on Realtime Location Tracking S
2.1Cbv-id Patient Health Monitoring System Us
I n the study conducted by Mohamad Adi b Akn

System fl®r PGavieht s Using |l oT," an advanced a
to remotely monitor the health cofA®it iTohre of
effectiveness of the system relied heavily c
to ensure precise and reliable data coll ecti

pandemi c.

At the heart of the system | ay the Biosen

-

esponsi bl e for sensing blood saturation |

sophisticated sensor t eckhemuoltagyn,g idnicoodrepsor &
phoe¢to@ct or , i mproved optics and anal ogue si
features enabled accurate and swift assessme
healthcare practitioners to prompdtlgvasdeelcd
i mpairment, thus enhancing patient outcomes.
Additionall vy, the device integrated the DS
cardiovasculcaarpamohi t @oeisng Renowned for i ts

temperature, the sensor -HMAG ttead +al 2 %A ewhit lue
an accuracyWofeOlBAErfate &nabled wireless c
facilobhatnongue data transmission through a s

settings and high accuracy, the DS18B20 <cou

providing early indications -04. fever, a commn
Further more, the system incorporated a DH
humi di ty, compl ementing its physiological mQ
data, the DHT11 sensor covered a humedoty ra
OAC to 50AC. Monitoring humidity |l evels pr.

10



surroundi ngs, aiding in the evaluation of el

infection particularly rele¥Y@nt for respirat

To ensure seamless integration and dependat
meticulously designed. The ESP32 Arduino sel
processing and transmi ssi-oin, ared) uB Iptpieddm awlt il thif ad

for diverse networking options. Enhanced sig
i ntegrated poweori ssempalmpfliiegrise,r sl,ow il ters and
Mor eover, the system's architectur al desig

interface for healthcare providers to-remote
friendly web interface, tipneysviictiaalnyss ecgohusl sdt @mc
patterns and set per sonaflriizeendd | ayl adrars htbhoraer sdh o¢

system's usability, enabl i ng -imdalrtmeadaradecprs
promptl y.

Il n summary, the study presented a meticul o
ensuring -prmeiaed cemprehensive monitoring o
19. I ncorporating sophisticated essenosfortsh ea nEdSF
Arduino and ESP32 web server,ftihendlyysta@amd o9 ¢

solution for remote patient monitoring durin

Strength

1. Real Time Data Transmission:

- ESP32 Arduino astiClRd) umdateds vreegareddilng t h
patients.

- Enabl e heal t hcar e professional s t o pr om,

informed judgement s.

2. Remote Accesshkrmidndlyy alndt drsfeac e :

- Usdmriendly interface that can be accessec
- Medi cal professionals can access the web
dashboards that presment patient data in r

11



Enabl e healthcare practitioners to engac
requirement of physical presence, hence p

convenience.

3.Enhanced Patient Safety and Car e:

Of fer a comprehensive approach to patient

such as blood satwuration, heart rate, pul
humi dity | evel s.

| mprove patient sgaufaeltiyt yancdardee.l i ver s hi gh
Mi ni mi ze physical encounters with infect

exposure for healthcare personnel

- Capable to identify first indicators of d
4 . Optimal All ocation of Resources:
- Enhance healthcare resource utilization b

patients.
Remote monitoring and management of a |

personnel is facilitated, resulting in de

Weakness

1.Ri sk of Data Privacy and Security Breaches

The system's dependence on web servers an
or personal computers gives rise to appre
The transmission of pati ent heal th data

breaches or unaut hori zed access.

i mited Compatibility with Ol der Devices:
Ol der smartphone or PC devi cebsadgerdati ntaecrkf
may experience compatibility issues.

The wutilization of outdated devices by pae
di fficulties in terms of fticmesbBeéealt andarta

by the system.

12



3.Limted Battery Life of Sensor Devices:
- Extended monitoring scenarios may arise fr.
- Continuous patient monitoring may experien

battery replacements or recharging.

4 . Cost of I mplementation and Maintenance:

- The successful execution and upkeep of the
for the procurement of essenti al har dwar e
server infrastructure.

- The expense could hinder the i mplementatior
have | imited financial resources, particul

2. 1Pa8tient health monitoring system using 1|o

The system employed a mobile app and GSM t
vital signs. l'ts primary objective was to es
|l nternet of Things (1 o0oT) technosl oogry atto hroenmeo.t

integrated healthcare system monitored temp

systolic blood presshir emovd ulhe serstor patwihadte d
instantaneous online updates.

Wi reteslbnol ogy, particularly the I nternet ¢
i ndustries, including healthcare. |l oT techn
heal t hcare monitoring, of fering insights in
reduction and efficiency i mprovement.

Traditional healt hcare checkupasndhad siemwaltv

which could delay or deter people especiall
system optimized this procedure, reducing |
i nnovation by medical sci entsi,stfsachdd tanmnalnlge
detection of chronic diseases by analyzing

bl ood pressure and respiration rate.

The proposed system #frfradtwsedbnbBlecet d ot m asred
Smartphone, portable ter minal and remote ser
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for elderly or disabled people at ri sk of s
technol ogy had all owed continuous temperatur

or healthcare professionals of irregularitie

The pr opboasseedd lhoeTal t h monitoring system had
patient care. The LM35 temperature sensor ha
temperature within a range. The AO81232mELIGS s
to ensure heart rate monitoring accuracy. Th
saturation and heart rate, of fering cardi ovsz:

used oculometry to accur atcelbyl omeda spurrees ssuyr set, o

hypertension management. These sensotrismehad |1
monitoring, enabling prompt interventions an
The system had also included a GSM device

when monitored parameters had exceedbeads etedhr es
pl atforms had mal |l[dbawead vriesaulal i zat i ®ouwmr e amat iyesn

monitoring and access.

Thi sedabll ed health monitoring system had e

monitor and intervene on patients. Sensor s,
cohesive system had i mpr ovferdi e@radli e ait ntparn fea ad
and healthcare professional s. Through ongoi
system had been capable of saving | ives and

I n concl usi on,-batsheed phreocap otshe dmolnoi ori ng syst
technol ogy by providing a resilient -framew

interpretation algorithms for el ectrocardio

symte ability to detect anomalies and notif
design, sensor capabilities, communicati on
delivery, focusing on its relevance to moder
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Strength

1. Thorough Surveillance of Essential Factors:

- The system included the sensor to detect body temperature, ECG sensor, heart rate, oxygen
saturation and blood pressure.

- Offer realtime cardiovascular and respiratory health information.

- Allow healthcare providers enhance patient care and management with immediate and

specific approaches.

2. Real Time Data Transmission and Update:

- Send sensor data to a cloud platform viaFi

- Give healthcare professionals réahe updates on patients' vital parameters regardless of
location.

- Allow quick decisions and interventions based on current data.

3. UserFriendly Interface:

- Include a healthcare professional mobile app.

- Make viewing and analysing patient data easy, enable quick access to vital information and
informed medical decisions.

- Feature a monitoring device that can be easily used at home for patients.

- Allow patients to monitor their vital signs regularly without the need for frequent visits to

healthcare facilities.

Weakness
1. Technology and Connectivity Dependence:
- Internet connectivity and sensor, \&i module and GSM device reliability are crucial to
the system's success.
- Disruptions in these technologies could cause data loss or alert misses, compromising

system reliability.

2. Calibration and Sensor Accuracy:
- Proper patient monitoring relies heavily on the precision of sensor measurements.
- Necessary to periodically calibrate sensors to uphold their precision.
- The presence oihaccurate readings has the potential to result in erroneous health

assessments and unwarranted warnings.
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3. Expense and Availability:
- Initial setup and maintenance expenses associated with various components.
- The accessibility of this may be restricted to specific demographic groups or places that

have low resources.

4. Potential for False Alarm and Notifications:
- Imperative to precisely establish the threshold values for alerts within the system to prevent
superfluous alarms.
- The occurrence of false alarms has the potential to induce heightened levels of anxiety
among both patients and healthcare workers while also potentially causing desensitization

to vital alerts.

2.1.3 Reakttime monitoring system for elderly people in detecting falling movement
using accelerometer and gyroscope

The increasing trend of an ageing population posed distinct concerns, particularly regarding
the safety and welfare of older adults. One of the main risks they faced was the possibility of
experiencing falls often stemming from agated deterioration iphysical capabilities such
as leg weakness. The occurrence of falls could result in significant injuries and problems,

underscoring the importance of prompt assistance.

Researchers had focused on creating-tres monitoring and fall detection systems
designed exclusively for senior folks to address this difficulty. These solutions sought to bridge
the gap between insufficient physical oversight and the need for immediaturing instances
of falling.

Recent research haaced significant emphasis on the utilization of accelerometer and
gyroscope sensors which provided accurate monitoring and analysis of movements. These
sensors were strategically positioned on the waist of older individuals to detect different angles
of falls and differentiate between accidental falls and deliberate actions such as bending or

lying down.

By incorporating GPS technology such as the NGMD GPS module, carers or family
members could precisely track the old person's whereabouts, enabliighesaionitoring of
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their movements. Furthermore, the utilization of SIM80OL facilitated uninterrupted data

transfer, guaranteeing timely notifications in the occurrence of a fall.

Previous research initiatives had also prioritized the advancement of intricate algorithms
for the identification of falls, utilizing variables such as slope angles and the duration of
motions. The utilization of these algorithms was of utmost importantteiprecise detection

of fall incidents and the subsequent activation of notifications to carers or family members.

Additionally, the creation of a webbased monitoring program utilizing PHP provided a
userfriendly interface for carers to observe the actions of older individuals and receive real
time notifications. The purpose of this application was to function esteatized platform for

accessing crucial information and facilitating timely reactions to incidences of falls.

In general, the progress made in sensor technology, integration of GPS and development
of algorithms highlighted the dedication to improving the safety and welfare of older adults.
The present study expanded upon these fundamental principles by intradacmgrehensive
framework for the realime monitoring and identification of falling movements. The primary
objective was to offer reassurance to carers and enhance the overdieiwgllof older

individuals.

Strength

1. Accurate Sensor Technology:

- Strategically positioned on the waist of the elderly, the system employs accelerometer and
gyroscope sensors.

- Provide accurate measurement and analysis of movements, enabling the identification of
different approaches to falling and differentiating between deliberate moves and accidental

falls.

2. GPS Integration for Location Tracking:

- NEO-6M GPS module allows for precise and immediate monitoring of the old individual's
whereabouts.

- Improve the system's capacity to offer prompt aid by precisely identifying the precise

location of a fall incident.
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3. Sophisticated Fall Detection Algorithms:

- Utilize sophisticated algorithms that rely on variables such as slope angles and duration of
movement in order to precisely detect instances of falling.

- Enhance the system's dependability in identifying instances of falling and reducing the
occurrence of false alarms.

Weakness

1. Reliance on SMS Alerts:

- Depend on SMS notifications as the predominant mode of communication.

- SMS may impose constraints in relation to financial implications, message duration, and
user involvement.

- The utilization of SMS alerts necessitates users to incur charges for each transmitted or
received message, hence potentially resulting in significant financial burdens

- Character limit imposed on SMS messages can impose limitations on the quantity of
information that can be communicated which may result in carers receiving notifications
that are partial or ambiguous.

2. Limited Redundancy in Communication:

- Lack of redundancy in the event of network failures or technical challenges with SMS
delivery.

- Failure in communication has the potential to lead to the omission of alerts or potential
delays in addressing fall events.

3. Sensitivity and Calibration Challenges:

- The process of calibrating these sensors to differentiate between deliberate actions and
genuine instances of falling can present difficulties.

- Incorrect sensitivity configurations can result in overlooked fall detections or a higher
occurrence of false alarms, hence affecting the overall efficacy of the system.

4. Reliance on External Connectivity:

Dependent on the presence of reliable external connectivity, including cellular network
coverage for SMS notifications and GPS signal reception for the purpose of tracking

location.
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- Inregions characterized by inadequate network coverage or instances of network outages,
the efficacy of the system may be impaired, resulting in potential delays or failures in the
transmission of alerts to carers.

2.2  Comparison Between Previous Works and Proposed Work

Table 2.1Comparison Between Previous Works and Proposed Work

Research( Abdul|( Sangeet h(SiregarnPropose

Wor ks et al .let al ., 22018) wor K
_ Arduin _ .
Mi crocof Arduino aArduino|Raspber
ESP32
] ) Not
Mobi I ity Not Wear ajWear abl egPortabl
Wear ab
Si ze Big Big Medi um Smal |
Ti me Ta
Short Long Real TinReal Ti
Updat e I
ESP32 _ Emai |
Pl at f or i ThinkSpeaSMS
server Tel egr a
MAX301 MPU6050,MPUG605Q0Q
Ot her MAX30100,
DS18B2 S| M6O0O0OL-|NE®BM G
Componert AD8232, L
DHT11 6M GPS NModul e
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Chapter 3
Proposed Method/ Approach

Fi gurHar3d.war e Design of The System

NEO-6M GPS

Y

Y

Telegram

Raspberry Pl 3B

MPU6050

Fi gulrGe n®.ral Architecture of The

The pioneering elderly monitoring system utilized hardware designedadampable and
reliable. A fall detection and retime tracking system was created using the MPU6050 IMU
sensor, Raspberry Pi and NBBM GPS module. This system relied on the MEMS MPUG6050
IMU sensor, which precisely detected position and movement with&iss accelerometer

and gyroscope, allowing for quick and accurate detection of falls to protect the elderly.

20

Sy



The central processing unit, the Raspberry Pi, worked in conjunction with the MPUG6050.
When a fall was detected, the Raspberry Pi examined MPU6050 data in real time to make quick
decisions. It was chosen for its small size and low power consumption, niagiritgble for

integration into monitoring equipment.

The system utilized the NEGM GPS module for location monitoring and emergency
alerting. This module provided 56 channels for 10Hz position updates fdaimeagjeriatric
tracking. After a fall, the NE@®M GPS module rapidly communicated location datéh&o

system, enabling caretakers to locate the person who fell.

The combination of these hardware components created an effective system that detected
falls and alerted immediately. This system instantly warned caretakers and family members via
Telegram andEmail when a fall occurred, providing aid and peace of mind. These hardware
combinations aimed to redefine aged care by providing a proactive and dependable monitoring

system that promoted safety and wading.

3. 1Hardwar e
3.1.1 Raspberry Pi 3B

The February 2016 release of the Raspberry Pi 3 Model B marked a significant milestone
in the evolution of the Raspberry Pi range. Featuring 1GB RAM and a-Qu&d1l.2GHz
Broadcom CPU, it offered enhanced multitasking capabilities and processing power. Th
inclusion of builtin wireless LAN, Bluetooth and various connectivity options like Ethernet,
USB, HDMI and camer#o display interfaces made it a versatile platform for a wide range of
applications. Its compact size, Micro SD expansion capability amagstaommunitydriven
support made it the preferred choice for professionals, educators-grgbdioself enthusiasts.
This Raspberry Pi board served as the central processing unit for the system, facilitating the

connection of all sensors.
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Table 3.1The Comparison Between Raspberry Pi Models

Raspberr Raspberr|{Raspberr|{Raspberry
Model A+|Model B+Model B |[Model B
CPU BCM2835 BCM2835 BCM2836 BCM2837
CPU Co]|1 1 4 4
CPU Sp|700 MHz 700 MHz 900 MHz 1.2 GHz
RAM 512 MB 512 MB 1GB 1GB
WI-F | No No No 2.GHz 802
Et hern|No Yes Yes Yes
Bl uet o|No No No 4.1
Bl ueto
Low En N o N o N o Yes
HDMI Yes Yes Yes Yes
SD Soc{microSD |microSD [microSD |microSD
USB Po|l 4 4 4
Wei ght |23¢g 42¢g 42¢g 42¢g
Si ze 2.50x2.2|/3.350x2./3.350x2.|3.350x2. 2
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Dimensions
85.6mm x 56mm x 21mm

4xUSB 2
Ports

Exte4?| anGPIO
nde \
\1\ 10/100
Broadcom = / LAN Port
BCM2837 64bit
Quad Core CPU
at 1.2GHz,
JGE RAM _
» ¥ 3.5mm 4-pole
On Board 5 Composite Video
Bluetooth 4.1 and Audio
Output Jack

MicroSD / .‘
Card Slot / \

CSI| Camera Port

Full Size HDMI
Micro USB Power Input. Video Output
DSI Display Port Upgraded switched
Rowar source that can
ndle up to 2.5 Amps
Figar3de The description of Raspberry

3.3V
GPIO2 (SDA1)

GPIO3 (SCL1)

GPIO4 (GPIO_GCLK)
GND

GPIO17 (GPIO_GENO)
GPI027 (GPIO_GEN2)
GPI022 (GPIO_GEN3)
3.3V

GPIO10 (SPI0_MOSI)
GPIO9 (SPI0_MISO)
GPIO11 (SPI0_CLK)
GND

ID_SD (12C EEPROM)
GPIO5

GPIOS

GPIO13

GPIO19

GPIO26

GND

7‘<
—

f—--

5V
5V

GND

GPIO14 (UART_TXDO)
GPIO15 (UART_RXDO)
GPIO18 (GPIO_GEN1)
GND

GPI023 (GPIO_GEN4)
GPI024 (GPIO_GENS)
GND

GPI025 (GPIO_GENS)
GPIO8 (SPI_CEO_N)
GPIO7 (SPI_CE1_N)
ID_SC (12C EEPROM)
GND

GPIO12

GND

GPIO16

GPI020

GPIO21

Fi gu3Téhe3 . GPI O pinouts

of Raspberry
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3.1.MPUB050

The MPU6050 is a versatile I nertial Measur
Mi cEloedMtercth ani c al Systems (MEMS) family. A th
achieved t hrough tahxei s i natcecgerlaetri@mme tsefgyamdc @}
Further more, the MPU6050 modul e had tome cap:
The MPU6050 is a highly important device f ol
tracking due to its ability to detect accele

angul ar velocity along thesenakepg. a@di angat

measurement are often employed applications.
into the MPU6050 sensor to provide smooth in
The device's small di mensi ons ampsduistoepdhifsotri
di verse array of applications in robotics, d
is widely wutilized in varioms$cisndastomes) vien
and healthcare due to its precise motion and
wi || be used to detect the falling of the el

-® 3.3V Regulator

MPUGOSO

Power LED

Figure 3.5 MPA6®S0 Modul e
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+3V 10 +5Vee—e——p OVCC: -

GrOUNd=— OGND|

Figure 3.6 MPU6050 Pinout

3.1NE®M GPS

The Ublox NEO 6M GPS Module, a component of the NEO 7 series, provided precise
location updates at 10Hz with 56 channels. Its accuracy and reliability made it suitable for
various applications particularly aerial and mobile ones. The masltdaturing a protective
plastic cover, seamlessly connected to the Raspberry Pi, offering precise GPS data. Equipped
with Ublox Neo 6M technology, the module ensured accurate positioning and dependable
connectivity through external GPS antennas and UARI imerfacesRechargeable lithium
ion batteries facilitated rapid hot starts and GPS lockups while its sensitivity made it suitable
for indoor usage. Configuration settings stored in EEPROM ensured consistency and it output

binary data with exceptional precision.

With its UFL connector for antenna connection and ceramic antenna for enhanced satellite
search, the module was ideal for car and mobile GPS applicationdirReglower and signal
indicators further enhanced its usability in various scenarios. Addiiotta device featured
a data backup battery for power outages, making it reliable even in adverse conditions. Its 3mm
mounting holes made it perfect for airplane setups, ensuring stable flight, autonomous

homecoming and waypoint navigation.
Furthermore, the module could be seamlessly integrated into intelligent robot vehicles for

autonomous navigation to predefined areas, adding complexity to their functionalities. In the

system, it played a crucial role in detecting the-teaé location otthe elderly.

25



3.3V low- dropout Regulator

UCC RX TX EAD /

NEO-6M Chip

ZNHSSda-A9

= Antenna

ABBEABO  BRanE
) =
= Smm

o o o[ SNEE
\ )

Y U.FL Connector

Position Fix LED

NEO-6M GPS Module
Figure 8M7GMNEOModul e Parts

Wga s
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SLIBSELITNT
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® )

™
=
=
o
o
i
>
o

Figure 8M8GMNEOPIi nout

3.1.ULS Lite V1.2

The UPS Lite v1.2 is required for supporting the dependability of theéine@almonitoring
system since it gives the Raspberry PigBBonstant power source. In order to avoid system
disruptions and data loss, it provides uninterrupted functioning during power outages or
fluctuations. Complementing the Raspberry PitB8UPS Lite v1.2 boasts a small form factor
and a rechargeable battery that comesutomatically in thevent of main power outage.

This UPS model protects the Raspberry Pi and the UPS from electrical problems with its

overvoltage and ovecurrent protection features. Additionally, it features LED indicators for
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battery and power status whiallowing for a prompt determination of the UPS's working

status.

The UPS Lite v1.2 is directly linked to the Raspberry Pi's power inpofféoa reliable
power source anmchakeintegration simple. It is an efficient way to guarantee that the
monitoring system stays operational amcteasats durability and dependability in

applications related to senior care because of its easy installation and configuration.

Table 3.2 UPS Lite v1.2 Performance Specifications

Parameter Value Details

Charging Current Max 400mA @5V Maximum charging current whe
the UPS is being charged.

Output Current (Battery| Max 1.3 A @ 5V Maximum output current whe

Only) powered solely by the battery.

Output  Current  (With Max 2 A @ 5V Maximum output current when g

External Power Supply) external power supply is connecte

Battery Measuremer| = 2% Error in the percentage of batte

Accuracy State of Charge (SOC).

Battery Voltage| + 3 mV Measurement error for batte

Measurement Accuracy voltages.

1000mAh Lithium Battery
Power Output Switch

Elastic Thimble

Charging Port el Max17040g Coulomb Counter Chip

Two Colour Charging Status Indicator

Figure 3.9 UPS v1.2 Parts
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3.2Software
3.2Tel egram
Tel egsm@amowned for it sfeprtiuvacsy, gmrd vd eecuwr iat ys
platform for transmitting conv-eenatiemmcsypplhoc

l'ts support for bots, autonomous accounts ¢
not abl e featur e.ouPrdo grreasnpnoanbdl e ob octosmmands, del
information and interact with other users.
I n this system, Tel egram and Telegram bot
notifications. A Telegram bot promptly alert
a fall by the monitoring system,erflacislaifteatyi r
we-bking.

The Raspberry Pi, a -tsamearl d @oindp uatdearp,t ashd rev esc

bet ween Telegram and the monitoring system.
Raspberry Pi detected falls and ioteaataktd ¢
t he Raspberry Pi's MPU6050 sensor, a Python

containing the fall details for swift respon
The integration of Telegram and its bots w
warning and emergency response processes. T
fall detetimentamadkriraegl syst em, enhancing e me

and effectiveness.

3. 2Email
Emai | connectivity is iIimportant for ensur.i
time monitoring system for elder care. A fa:

family onrembepeci fied contacts whherhever atthhea cMR

Ras pbenrortyi cRRis unusual movement patterns or coc
a fall. Thhoheiceal mprmees the safety and wel |k
enabling quick response to possible situatio
The email al ert system operates in conjunc
Telegram to establish a compUregheemtsi vet iafnidc art
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guaranteed to be r-eltaenveld etwveednnmi mtuheihse neuvletnit
communi cation channel i's down. | mporitkaen tt hdee t
degree of the motion that wsac tdheadatecttlea mnmeade

respond promptly to evaluate the situation a

Emai | wor ks also efficient as a notificatd.i
usability and |l ack of reliance on particul ar
of uBmaisl.s can also be stored @afnfderrieng i @& vreac

account of the incident t hat may be 1 mport a
integrated into the monitoring system to guce
ba®iven in situationisowhemaonhdédles cammbai campr

mal functions or connectivity probl ems.

The solution strengthens the overall safet
into the real tipreovnadne t oesngndysaeegtoers w
of i mmediate action. This feature makes the
aged care by potentially eliminating addit:.

emergenci es.

3.2G8any | DE

Geasgrved as an I ntegrated Development Env
use and adaptability, making it highly suif
programming | anguages. Engi ne efrreide nfdolriynheisgsh, ¢
catered to developers of al | skill |l evel s,

coding process.

l'ts ability to operate seamlessly across mi
Linux, made Geany a flexible option for devc¢
Il ts interface boasted a polishlay awmtd wintthui a
editor, project navigation sidebar and messa

The text editor within Geany provided synt
| anguages, enhancing code r eadcacbmplliettyi.o Adan d
folding i mproved coding efficieney dmacdgi prod
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easy navigation within project files while

commdnde access without exiting the |DE.

Geany offered robust project management fu

files into projects for seamless navigation
control systems |ike Git enabledtdegttoeptersge
ot her s.

In the system described, Geany served as th
components running on the Raspberry Pi. With
on the fall d e t-teicha otnr aad lgiomrg t siyns t avre @densd | ii rkte
Tel egram and Blynk. The Raspberry Pi'"s I|ight
utilization, providing essential tools for e

Overall, Geany was recognized as a dependa
of functionalities to support software devel
simplicity, speed asnui tveedr sfadari | dnadw esl yospdi enngs t awohps
us-eriendliness and opti mal performance wer e

3.2Ra@spberry Pi OS

The operating system used on the Raspberry

o

all ed Raswhieah ywdPs fO&Sr merl y known as -Raspbi

(on

ased Linwsx meythtoemcal |y built ferrsatrheee | R aasbp be

and effective running environment for the pr

Compatibility with the many software packa
the monitoring system depends heavily on the
GPI O (Gener al PurposérahdpunhOutagned ) pf raecacitdisivstii dr
communication between component s. Pyt hon sury
code. A graphical user i nterface (GUI) i's a

easier to view syméeedasaatmedabhdledeand| yseany.

Addi tionall vy, by providing the required dr
OS is Iimportant for the integration of perip
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systwhmsch are used to send edapéndlentshiasdcd
to function properly. The operating system
supporting the software and har dwar e parts
dependabl e and efficient performance.

Figure 3.10 Raspberry Pi OS

31



Chapter 4

System | mpl ementation

4.1 Hardware Setup

The systenhardware is contained in a white container that is intended to be both useful
and portable. Th&®aspberry Pi 3B, UPS Lite v1.2, MPU6050 serssw GPS module are
among the electronic parts that are shielded from the elements by this contagiealso acts

as a barrier against dust, moistarel unintentional collisions.

Since the container is designed with the needs of senior users in mind, portability is one of
its primary features. Its lightweight and portable design makes it simple to move and set up in

different spacesuch as a house or assisted living facility.

The white containewhich is easy for senior users to handle and move while offering strong
protection for the hardware &ssurehat the real time monitoring system is both practical and

functional overall.

Figure 4.1 The Overview of Hardware
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Figure 4.2 Overview offardware in Container

4.1.1 Raspberry Pi 3B

The Raspberry Pi 3B is installed inside a specially made white container that was selected for
its mobility and usefriendliness. The device @otected by this containarhich also makes

ports andconnectors easily accessible. The elderly can easily transport or place the container
in their living places without being noticed because of its small size. The UPS Lite v1.2 is
linked to the Raspberry Pi to provide a continuous power supply even irvehe & an

outagehence enhancing the system's dependability and resistance.

4.1.2 MPU 6050

The MPUG6050 sensor is used to give gyroscope and acceleration data in addition to motion
detection. Effective communication between the devices is made possible by the 12C interface
that connects this sensor to the Raspberry Pi. The sensor tracks mosentiewially which
enables the system to identify potential emergencies such as falls or unusual motion patterns.
The Raspberry Pi processes the teae data gathered by the MPU6050 @#ndeeded,

initiates warnings and notifications.
It connects the VCC pin from the sensor to

GND pin to Raspberry Pids GND, SCL pin to
Raspberry Pids GPI 0O02.
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Figure 4.3 The Connection of MPU6050 with Raspberry Pi

4.1.3 NEO-6M GPS

The system has an embedded GPS module that tracks the user's location. Through a serial
link, the module sends precise geographic coordinates to the Raspberry Reniergency,
this information is crucial for locating the user so that responders can get to them fast. The
system's graphical user interface (GUI) shows the data from the GPS module as well

to give users reatime location updates.

Installation involved connecting the VCC pin on the module to the 5V DC Power on the
Raspberry Pi, the RX pin on the module to th
to the RX pin on the Raspberry Pi 0berryIPK pi n,
board.

Figure 4.4 The Connection of NE@M GPS Module with Raspberry Pi
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414 UPSLitel1.2

One important part that keeps the system running in the event of a power outage is the UPS
Lite v1.2. The Raspberry Pi and other linked devices may draw up to 1.3A of output current
when using battery power aloaad up to 2A when using external powlee to the UPS Lite's
maximum charging current of 400mA at 5V and its output current capabilities. Furthermore,
with a battery state of charge (SOC) accuracy of £2% and voltage measurement errors of
+3mV, the UPS Lite offers redime battery status moniiag. This increases the system's
dependability by enabling it to monitor power levels and alert users when recharge is required.

For the installation of the UPS Lite v1.2 onto the Raspberry Pi 3B, soldering was not
utilized. Instead, the installation process consisted of aligning the Raspberry Pi's four mounting
holes with the UPS Lite's corresponding screws. The corresponding nuts were tightened to seal
the connection after it had been aligned. Pogo pins and pins were asgablsh the interface
between the Raspberry Pi and the UPS Litergurea secure and reliable setup without the

need for soldering.

4.2  Software

The purpose of the software implementation is to createganized anéffective system
that can analyze data, send out alerts, and give usefttmmealpdates. Python is the main
programming language used because of its ease of use, adapaabilityide library

supportwhich make it perfect for creating the system's numerous features.

4.2.1 Python

The main programming language used by the system is Python. It makes the creation of the
real time monitoring system easier and allows for the simple integration of varioubkearts
communication modules and sensors. Python is a suitable choice for speedy development and
debugging because of its readability and simplicity of usage. As the figure below shows, all
the source code is saved as .py file.
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fyp2.py - fhome/pi - Geany v oA X
File Edit Search View Document Project Build Tools Help

L~ 8 - @ = X %O - M 11D 1% B
4 Symbols » | fyp2py %

import smbus
import random
import time
import datetime |
import serial
import pynmea2
import smtplib
import csv
import os
¢fread byte [79] | 19 from email.mime.text import MIMEText
¢Pread_word [82] 11 from email.mime.multipart import MIMEMultipart
12 from tkinter import *
o read_word_2c [£ 13 from tkinter import messagebox
o send_email_alert 14 import telepot
o update_ui[240] 18 from telepot.loop import Messageloop
- 16 import threading
v @ Variables 17
© address [96] 18 motion = @
19 level = 8
o bus [95] 20 count = @

w % Functions
¢ action [134]
o append_to_csv [
¢ gps_loop [296]
¢ motion_detect [
¢ on_closing [33]

[N e SRR

@ chat_id [25] 21 curcount = 0
@ close_program [ 22 motion_active = True

N 23 telegram_alert_sent = False
@ count [20] 24 now = datetime.datetime.now()

@ curcount [21] 25 chat_id = None
o datelbl [160]

27 # Initialize the serial port once, outside the loop
@ detmin [180] 28 port = ev/tEyAMA
@ detsec [179] 29 ser = serial.Serial(port, baudrate=9660, timeout=2)
30

@ gps_coords [175 39 window = Tk()
@ gps_thread [33¢ 32

33 def on_closing():
o gpshl [172] i global close_program

@ level [19] 35 res = messagebox.askquestion( se Program', 'Are sure t cel the progrs )
@ mot [169] 36 if res == 'yes':

i 3 close_program = True E
@ motion [18] X
-~ 00:05:30: This is Geany 1.37.1.

00:05:36: Setting Spaces indentation mode for /home/pi/fyp2.py.
Status 00:05:30: Setting Spaces indentation mode for /home/pi/fyp2.py.

00:05:30: File /home/pi/fyp2.py opened (1).
-

Setting Spaces indentation mode for /home/pi/fyp2.py.

Figure 4.50verview of Source Code using Python

4.2.2 Smbus

The MPUG6050 sensor uses the 12C prot@rw communication with it is facilitated via
the smbus Python package. Through the use of this module, the system is able to read sensor
dataincluding information on motion detecti@md process it in order to decide whether to

trigger an alert.

read_byte(adr): On the MPUG6050, this function reads a single byte from a given register
address.

read_word(adr): Generates a 1bit word by concatenating two consecutive bytes.
read_word_2c(adr): This function reads a 16it word and uses the 2's complement format to

convert it to a signed integer.
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Bx6b
Bx6c

power_mgmt_1
power_mgmt_2

def read_byte(adr):
return bus.read_byte_data(address, adr)

def read_word(adr):
high = bus.read_byte_data(address, adr)
low = bus.read_byte_data(address, adr + 1)
val = (high << 8) + low
return val

def read_word_2c(adr):
val = read_word(adr)
if val >= 0x8000:
return -({(65535 - wval) + 1)
else:
return val

bus = smbus.SMBus(1)
address = Bx68

Figure 4.6 Coding for smBus

4.2.3  Serial

The purpose of the serial module is to manage serial port communication with the GPS
module. The GPS module and serial module communicate serially via the serial module.
Through a serial port, it enables the Raspberry Pi to receive location data. This information is
processed in conjunction with sensor data to offer thorough monitoring and nsiadSee

tracking the user's location.

import smbus

import random

import time

import datetime

import serial

import pynmea2

import smtplib

import csv

import os

from email.mime.text import MIMEText
from email.mime.multipart import MIMEMultipart
from tkinter import *

from tkinter import messagebox
import telepot

from telepot.loop import Messageloop
import threading

motion = @

level = @

count = @

curcount = @

motion_active = True
telegram_alert_sent = False
now = datetime.datetime.now()
chat_id = None

# Initialize the serial port once, outside the loop
port =
ser = serial.Serial(port, baudrate=9600, timeout=2)

Figure 4.7 Coding for Serial

37



4.2.4

Pynmea2

GPS data is often written in NMEA sentenedsch are parsed using the pynmea2 library.

With the use of this library, accurate tracking and integration with the monitoring system are

made achievable by the extraction of latitude and longitude data from the GPS module's data.

4.2.5

hef gps_loop():
global lat, lng
try:
while True:
try:
# Read the data from the serial port
newdata = ser.readline().decode( }.strip()

if newdata.startswith( ):
# Parse the NMEA sentence
newmsg = pynmea2.parse(newdata)

# Extract latitude and longitude

lat newmsg. latitude

lng = newmsg. longitude

gps lat 1ng

# Update the GPS coordinates label in the GUI
gps_coords.config(text=gps)

# Print the GPS coordinates to the console
print(gps)

except pynmeaZ.ParseError as e:
print( el")
continue # Skip this line and try reading the next one

except serilal.SerlalException as e:
print( el")
break # Exit the loop if there's a serial error

except Exception as e:
print( e
continue # Skip this iteration and keep the loop running

finally:
# Ensure that the serial port is closed on exit
ser.close()

Figure 4.8 Coding for Pynmea2

Smtplib and Email

The smtplib and email modules work in tandem to send email alerts when specific

conditions are met, such as detecting motion via the MPU6050 s&hsmystem uses email

to create an email message, then uses smtplib to send it using the Simple Mail Transfer Protocol

(SMTP).

# Create the email message
msg = MIMEMultipart()

msg [ ] = sender_email

msg[ ] = receiver_email

msg[ ] = subject
msg.attach(MIMEText (body, ))
try:

# Connect to the SMTP server and send the email

with smtplib.SMTP(smtp_server, smtp_port) as server:
server.starttls() # Enable security
server. login(sender_email, password)
server.sendmall(sender_email, receiver_email, msg.as_string())

print( )

Figure 4.9 Coding for Smtplib
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426 Tkinter

The system's graphical user interface (GUI) is constructed using tkinter. Users can connect

with the system more easil§PS coordinates and the state of the motion detection are among

the realtime data displayed by this interface. Tkinter offers an -tas)se interface for

interacting with the system and viewing its outputs.

window.title( )
window.geometry( %2 )

# Add labels for date and time
datelbl = Label(window, text= )
datelbl.grid(column=3, row=0)

timelbl = Label(window, text= )
timelbl.grid(column=3, row=1)

motlbl = Label(window, text= )
motlbl.grid{column=3, row=2)

mot = Label{window, text= , fg= )
mot.grid{column=4, row=2)

gpslbl = Label(window, text= )
gpslbl.grid{column=3, row=4)

gps_coords = Label(window, text= . Tg=
gps_coords.grid{column=4, row=4)

close_program = False
detsec = now.second
detmin = now.minute

Figure 4.10 Coding for Tkinter

4.2.7  Telepot

The systemdés integration of

Telegram al ert :

with the Telegram Bot API . The system

when motion is detected or significant incidents take place. This pars adfevay to

mme d

communicate with users in real time via Telegram, allowing for quick system status updates.

import smbus

import random

import time

import datetime

import serial

import pynmea2

import smtplib

import csv

import os

from email.mime.text import MIMEText
from email.mime.multipart impert MIMEMultipart
from tkinter import *

from tkinter import messagebox
import telepot

from telepot.loop impert Messageloop
import threading

motion = @

level = @

count = @

curcount = @

motion_active = True
telegram_alert_sent = False
now = datetime.datetime.now()
chat_id = 7374364889

telegram bot = telepot.Bot( ) # Telegram bot API key

Figure 4.11 Coding for Telepot
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428 CSV
The CSV module is used to record information into CSV fitekiding location with date,
timeand platform, as well as motion detection events. This makes keeping records and

subsequent analysis more efficient.

def append_to_cswv(timestamp, alert_type, level, location, date):
csv_file =

# Write headers if the file does not exist
file_exists = os.path.isfile(csv_file)

with open(csv_file, , newline="') as file:
writer = csv.writer(file)

# Write headers only if the file 1s new
if not file_exists:
writer.writerow([ . . . ' 1)

# Write the alert data
writer.writerow([timestamp, alert_type, level, location, date])

Figure 4.12 Coding for CSV

4.2.9 Datetime
The datetime module provides current date and time information. It is used to timestamp
l og entries and event s, enhancing the syster

occurred.

ef update_ui():
global detsec, detmin, curcount, motion_active, close_program, telegram_alert_sent

motion_detect()

# Update date and time

now = datetime.datetime.now()

datelbl.config(text= now.strftime( 1Y)
timelbl.config(text= now.strftime( 20

Figure 4.13 Coding for datetime in GUI

4.2.10 os module
The os module is used for interacting with the operating system such as checking the

existence of files and handling file operations.

def append_to_csv(timestamp, alert_type, lewvel, location, date):
csy file =

# Write headers if the file does not exist
file_exists = os.path.isfile(csv_file)

Figure 4.14 Coding for os module
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4.2.11 Telegram Bot API

Real time alerts are sent to the user's Telegram account using the system's integration of

the Telegram Bot API. Users are assureckteive real time system status updates due to this
service.

Real Time Monitoring Sy

What can this bot do?

This is a real time monitoring
system for elderly. This is to
monitor the motion of elderly.
When fall is detected, alert
message with location will send
to caretakers via Telegram.

START

Figure 4.15 Overview of Telegram Bot

4212 Email STMP Server

Email alerts generated by the system are set up to be sent via the Gmail SMTP server. It

offers an accurate and safe method for sending alerts via the internet. When motion is detected,

al ert emai | wi || send t o us aamthe lecatian. | with t
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def send_email_alert(level, location):

# Create the email subject and body based on the level

if level == 3:
subject =
body = location
alert_type =

elif level == 2:
subject =
body = location
alert_type =

elif level == 1:
subject =
body = location
alert_type =

else:
subject =
body =
alert_type =

# Create the email message
msg = MIMEMultipart()

msg[ 1 = sender_email

msg[ ] = receiver_email

msg[ ] = subject
msg.attach(MIMEText(body, ))
try:

# Connect to the SMTP server and send the email

with smtplib.SMTP(smtp_server, smtp_port) as server:
server.starttls() # Enable security
server.login(sender_email, password)
server.sendmail(sender_email, receiver_emaill, msg.as_string())

print(

Figure 4.16 Coding for Email STMP Server

4,213 Geany IDE

The development environment used to write and debug Python scripts is called Geany IDE.
It is the ideal choice for this project because of its lightweight architecture and wide range of
module supponvhich allow for effective code management and execution.

4.2.14 Raspberry Pi OS
The operating systethat powers the Raspberry Pi 3B is called Raspberry Pi OS. It offers
the environment required to run Python scripts, control hardware, and communicate with other

devices.
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Chapter 5

System Evaluation and Di sc

The seéewnegralrel ated parts of the realdi ¢atmed
significant functionality and efficaey. Th
fri eGrdalpyhi c al User I nterface (GUI) that split
Level landekheVvel2 3. The GUI of fered quick ar
|l evel s. With tfhrei ehnedllpy ogfr atphhiisc ads erser i nterf
were able to promptly comprehesndsandnalmlail iyg e
to take suitable action in accordance with t

5. 1Code Segmentation

if motion == 1:
location = f'{lat:.5f}, {lng:.5f}' # Update with actual GPS coordinates

if motion_active:
if chat_id is not None:
if not telegram_alert_sent:

if level == 3:
alert_type = 'Emergency: Immediate Response Required!!'
telegram_bot.sendMessage(chat_id, 'Emergency! ! !\nSerious Fall Detected!\nImmediate Response Required!!')

alert_type = '(Telegram)Emergency Alert'
elif level == 2:
alert_type = 'Alert: Immediate Attention Required!!'
telegram_bot.sendMessage(chat_id, 'Critical! !\nImmediate Attention Required! !\nAction Needed Now!')
alert_type = '(Telegram)Critical Alert’
elif level == 1:
alert_type = 'Attention: Possible Fall Detected - Please Verify'
telegram_bot.sendMessage(chat_id, 'Alert!\nPossible Fall Detected!\nPlease Verify!')
alert_type = '(Telegram)Attention Alert’

telegram_bot.sendMessage(chat_id, f'lLocation of Elderly={location}')

telegram_alert_sent = True

# Log the Telegram Alert

now = datetime.datetime.now()

append_to_csv(now.strftime("%Y-%m-%d %H:%M:%S"), alert_type, level, location, now.strftime("%Y-%m-%d"))

send_email_alert(level, location) # Always send email alert

curcount = count
detmin = now.minute
detsec = now.second
motion_active = False

Figure 5.1 Coding for Tel egrambs Al

The real time alerts made feasible by the
alerting capabilities. Telegram commands al l
information from the system. d eevgerraamt i fnetaetgurra
User sremaeyr to the current twhmec hbys huoswendg itth.e A

message was di spl ayedanuussierg itnhtee r/ehdt icommaintdh
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can reset the alert syshemhbgenabled nbeifres

they had been temporarily stopped to prevent
The system uses Telegram to send warnings
it was detected. Levels of severity were use
- Level TBe system sent an emergency alert wit
Fal l Detected! | mmediate Response Required!
requiring i mmediate attenti on.
- Level The system issued a <critical al ert \
Attention Required!! Action Needed Now!" i
- Level All ess severe alert was sent with th
Pl ease Verify!"™ suggesting that the situati
window = Tk()
def on_closing():
global close_program
res = messagebox.askquestion('Close Program', 'Are you sure to close the program?')
if res == 'yes':
close_program = True
window.destroy()
window.protocol("WM_DELETE_WINDOW", on_closing)
Figure 5.2 Coding for Close Progra
This code was wused for the GUI . When the u
would pop up to ask I f the user cheaslel y ywant'e
program closed and returned to the GUI. I f "
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def action(msg):
global motion_active, chat_id, telegram_alert_sent
chat_id = msg.get('chat', {}).get('id")
command = msg.get('text', '')

print(f"Command: {command}")

if command == "/reset":
telegram_bot.sendMessage(chat_id, "Motion is reset!")
motion_active = True
telegram_alert_sent = False
elif command == "/time":
now = datetime.datetime.now()
telegram_bot.sendMessage(chat_id, f"{now.hour}:{now.minute}")
elif command == "/hi":
telegram_bot.sendMessage(chat_id, "This is a real-time monitoring system for the elderly.")
else:
telegram_bot.sendMessage(chat_id, "Unknown command. Please use /reset, /time, or /hi.")

MessagelLoop(telegram_bot, action).run_as_thread()
print("Bot is up and running")

Figure 5.3 Coding for Telegram Components

This code handled the Telegram component

di splayed the output in the Telegram bot. At
current time and a welcome scrbaenweWheme" Sbr
and when "/time" was received, it displayed

px = @

py =@

pz = 0@

def motion_detect():
global px, py, pz, motion, level

gyro_xout = read_word_2c(@x43)
gyro_yout = read_word_2c(@x45)
gyro_zout = read_word_Zc(ex47ﬂ

threshold = 20000

if abs(gyro_xout - px) > threshold or abs(gyro_yout - py) > threshold or abs(gyro_zout - pz) > threshold:
mot.configure(text='Detected - Level 3', fg='red')
motion = 1
level = 3
elif abs(gyro_xout - px) > threshold / 2 or abs(gyro_yout - py) > threshold / 2 or abs(gyro_zout - pz) > threshold / 2 :
mot.configure(text="'Detected - Level 2', fg='orange')
motion = 1
level = 2
elif abs(gyro_xout - px) > threshold / 4 or abs(gyro_yout - py) > threshold / 4 or abs(gyro_zout - pz) > threshold / 4:
mot.configure(text="'Detected - Level 1', fg='yellow")
motion = 1
level =1
else:
mot.configure(text="Not Detected', fg='green')
motion = @
level = @

gyro_xout
gyro_yout
gyro_zout

px
Py
pz

Figure 5.4 Coding for Motion Dete
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This code segment controll
into three | evel s: l evel 1,
on the detected motion | evel
for Il evel 2 and red for | eve
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boereehewbkEnlnoc

3.

window.title( 'Real Time Monitoring System for Elderly')
window.geometry('400x200")

# Add labels for date and time
datelbl = Label(window, text='Date: ')
datelbl.grid(column=3, row=0)

timelbl = Label(window, text='Time: ')
timelbl.grid(column=3, row=1)

motlbl = Label(window, text='Motion |
motlbl.grid(column=3, row=2)

mot = Label(window, text='Not Detected', fg='green')
mot.grid(column=4, row=2)

gpslbl = Label(window, text='GPS Coordinates : ')
gpslbl.grid(column=3, row=4)
gps_coords.grid(column=4, row=4)

close_program = False

detsec = now.second
detmin = now.minute

gps_coords = Label(window, text='Latitude: ©.8, Longitude: ©.9', fg='blue')

Figure 5.5 Codi

This code segment governed
system for the elderly. The
Within the GUI, It

r eal time | ocati on.

ng fo

t

Wi

he Graphical

ndow

r

t

GUI

t
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def gps_loop():
global lat, 1lng
try:
while True:
try:
# Read the data from the serial port
newdata = ser.readline().decode('unicode_escape').strip()

if newdata.startswith("$GPRMC"):
# Parse the NMEA sentence
newmsg = pynmea2.parse(newdata)

# Extract latitude and longitude

lat = newmsg.latitude

1lng newmsg.longitude

gps = f"Latitude={lat:.5f} and Longitude={1lng:.5f}"

# Update the GPS coordinates label in the GUI
gps_coords.config(text=gps)

# Print the GPS coordinates to the console
| print(gps)
except pynmea2.ParseError as e:
print(f"Failed to parse NMEA sentence: {e}")
continue # Skip this line and try reading the next one

except serial.SerialException as e:
print(f“serial error: {e}")
break # Exit the loop if there's a serial error

except Exception as e:
print(f"Unexpected error: {e}")
continue # Skip this iteration and keep the loop running

finally:
# Ensure that the serial port is closed on exit
ser.close()

Figure 5.6 Coding for GPS

The -triemd monitoring system's GPS daegmemanag
't reads data contiwhioulsliys fwloenra héEPSeda@ad i
phrase parsing method used by the programs t
and | ongitude information. Re al time | ocat.i
di splaying tbeseé heod&lUdi naltoesensure that t he
dependabl e, the segment also has strong erro

parsing failures asduseri al communi cati on
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def send_email_alert(level, location):
# Create the email subject and body based on the level

if level ==
subject = "Emergency: Immediate Response Required!!"
body = f"Urgent: Serious Fall Detected!\nLocation of Elderly={location}"
alert_type = "(Email) Emergency: Immediate Response Required!!"
elif level ==
subject = "Alert: Immediate Attention Required!!™

body = f"Critical: Action Needed Now!!\nLocation of Elderly={location}"
alert_type = "(Email) Alert: Immediate Attention Required!!"
elif level == 1:
subject = "Attention: Possible Fall Detected - Please Verify"
body = f"Notice: Possible Fall Detected!!\nLocation of Elderly={location}"
alert_type = "(Email)Attention: Possible Fall Detected - Please Verify"
else:
subject = "No Motion Detected"
body = "No significant motion detected. The system is functioning normally.™
alert_type = "(Email) No Motion Detected"

Figure 5.7 Coding for Email Al ert

This code segment manages the process of s

of motion and the |l ocation of the elderly. I
body based on the severity efvet e 1Thné€i eamadid ISt
t ext i's customized for every |l evel, take ir
urgency. Based on the |l ocation of the old pe

creates and sendd san hemaimaidl arsti.ngl tt hfeo tMhavE N

the message by interacting with an sSUMThP asser \
the |l ocatiaod, tamestat@pyWef il e for document ati
the email . Errors that arise throughout this

def append_to_csv(timestamp, alert_type, level, location, date):
csv_file = 'alert_log.csv'

# Write headers if the file does not exist

file_exists = os.path.isfile(csv_file)

with open(csv_file, 'a', newline='") as file:
writer = csv.writer(file)

# Write headers only if the file is new
if not file_exists:
writer.writerow(['Timestamp', 'Alert Type', 'Level', 'Location', 'Date'])

# Write the alert data
writer.writerow([timestamp, alert_type, level, location, date])

Figure 5.8 Coding to Store Data ir

The code segment handles | ogghegl aggrngiaf
data into a CSV file is handled by the code
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before writimdgitche imeddaeresr @awl umn names | i k¢

"Level," "Location," andstU®htaes"thbet smppt ace
motion | eart,arheb etatemonwri tten to a new row.
all alerts for analysis and future reference
5. 2Real Time System Performance Analysi s
Table4.1 Motion Alerts Recorded for Location 1
No Date Time Telegram Email Alert Type Motion Level Location
1 31/8/2024 | 11:21 AM | 11:21 AM 11:21 AM Attention 1 4.71295, 101.1064
2 31/8/2024 | 11:22 AM | 11:22 AM 11:22 AM Alert 2 4.71293, 101.1064
3 31/8/2024 | 11:23 AM | 11:23 AM 11:23 AM Emergency 3 4.71295, 101.1064
4 31/8/2024 | 11:24 AM | 11:24 AM 11:24 AM Alert 2 4.71291, 101.1064
5 31/8/2024 | 11:25 AM | 11:25 AM 11:25 AM Attention 1 4.71265, 101.1065
6 31/8/2024 | 11:26 AM | 11:26 AM 11:26 AM Attention 1 4.71288, 101.1064
7 31/8/2024 | 11:27 AM | 11:27 AM 11:27 AM Emergency 3 4.71310, 101.1065
8 31/8/2024 | 11:28 AM | 11:28 AM 11:28 AM Attention 1 4.71287, 101.1065
9 31/8/2024 | 11:29 AM | 11:29 AM 11:29 AM Alert 2 4.71290, 101.1064
10 31/8/2024 | 11:30 AM | 11:30 AM 11:30 AM Emergency 3 4.71294, 101.1064
11 31/8/2024 | 11:31 AM | 11:31 AM 11:31 AM Alert 2 4.71295, 101.1065
12 31/8/2024 | 11:32 AM | 11:32 AM 11:32 AM Emergency 3 4.71296, 101.1065
13 31/8/2024 | 11:33 AM | 11:33 AM 11:33 AM Attention 1 4.71300, 101.1065
14 31/8/2024 | 11:34 AM | 11:34 AM 11:34 AM Emergency 3 4.71332, 101.1065
15 31/8/2024 | 11:35 AM | 11:35 AM 11:35 AM Alert 2 4.71299, 101.1065
16 31/8/2024 | 11:36 AM | 11:36 AM 11:36 AM Alert 2 4.71314, 101.1065
17 31/8/2024 | 11:37 AM | 11:37 AM 11:37 AM Attention 1 4.71283, 101.1065
18 31/8/2024 | 11:38 AM | 11:38 AM 11:38 AM Attention 1 4.71302, 101.1064
19 31/8/2024 | 11:40 AM | 11:40 AM 11:40 AM Emergency 3 4.71299, 101.1064
20 31/8/2024 | 11:41 AM | 11:41 AM 11:41 AM Alert 2 4.71295, 101.1064
106 |2024-08-31 11:21:14 ﬁe\eg;ammnemmn Alert 14.71295, 101.10649 2024-08-31
107 |2024-08-31 11:21:18 (Email)Attention: Possible Fall Detected - Please Verify 14.71295, 101.10649 |2024-08-31
108 |2024-08-31 11:22:29 |(Telegram)Critical Alert 24.71293, 101.10649 2024-08-31
109 |2024-08-31 11:22:33 |(Email) Alert: Immediate Attention Required!! 24.71293, 101.10649 2024-08-31
110 |2024-08-31 11:23:31 |(Telegram)Emergency Alert 34.71295, 101.10649 2024-08-31
111 |2024-08-31 11:23:33 (Email) Emergency: Immediate Response Required!! 34.71295, 101.10649 |2024-08-31
112 |2024-08-31 11:24:15 |(Telegram)Critical Alert 2471291, 101.10649 2024-08-31
113 |2024-08-31 11:24:18 (Email) Alert: Immediate Attention Required!! 21471201, 101.10649 |2024-08-31
114 |2024-08-31 11:25:39 (Telegram)Attention Alert 1/4.71265, 101.10654 |2024-08-31
115 |2024-08-31 11:25:43 (Email)Attention: Possible Fall Detected - Please Verify 14.71265, 101.10654 |2024-08-31
116 |2024-08-31 11:26:22 |(Telegram)Attention Alert 14.71288, 101.10642 2024-08-31
117 |2024-08-31 11:26:26 (Email)Attention: Possible Fall Detected - Please Verify 14.71288, 101.10642 |2024-08-31
118 |2024-08-31 11:27:04 |(Telegram)Emergency Alert 34.71310, 101.10655 2024-08-31
119 |2024-08-31 11:27:08 (Email) Emergency: Immediate Response Required!! 34.71310, 101.10655 |2024-08-31
120 |2024-08-31 11:28:03 |(Telegram)Attention Alert 14.71287, 101.10651 2024-08-31
121 |2024-08-31 11:28:05 (Email)Attention: Possible Fall Detected - Please Verify 1471287, 101 10651 |2024-08-31
122 |2024-08-31 11:29:04 |(Telegram)Critical Alert 24.71290, 101.10647 2024-08-31
123 |2024-08-31 11:29:08 |(Email) Alert: Immediate Attention Required!! 24.71290, 101.10647 2024-08-31
124 |2024-08-31 11:30:06 (Telegram)Emergency Alert 34.71294, 101.10648 |2024-08-31
125 |2024-08-31 11:30:10 (Email) Emergency: Immediate Response Required!! 3/4.71294, 101.10648 2024-08-31
126 |2024-08-31 11:31:03 |(Telegram)Critical Alert 24.71295, 101.10650 2024-08-31
127 |2024-08-31 11:31:11 |(Email) Alert: Immediate Attention Required!! 24.71295, 101.10650 2024-08-31
128 |2024-08-31 11:32:03 (Telegram)Emergency Alert 34.71296, 101.10650 |2024-08-31
128 |2024-08-31 11:32:28 (Email) Emergency: Immediate Response Required!! 34.71296, 101.10650 |2024-08-31
130 |2024-08-31 11:33:11 |(Telegram)Attention Alert 14.71300, 101.10653 2024-08-31
131 |2024-08-31 11:33:17 (Email)Attention: Possible Fall Detected - Please Verify 14.71300, 101.10653 |2024-08-31
152 |2024-08-31 11:34:07 (Telegram)Emergency Alert 3/4.71332, 101.10652 |2024-08-31
133 |2024-08-31 11:34:11 (Email) Emergency: Immediate Response Required!! 34.71332, 101.10652 |2024-08-31
134 |2024-08-31 11:35:06 |(Telegram)Critical Alert 24.71299, 101.10654 2024-08-31
135 |2024-08-31 11:35:09 (Email) Alert: Immediate Attention Required!! 21471299, 101.10654 |2024-08-31
136 |2024-08-31 11:36:15 |(Telegram)Critical Alert 2471314, 101 10650 2024-08-31
137 |2024-08-31 11:36:19 |(Email) Alert: Immediate Attention Required!! 24.71314, 101.10650 2024-08-31
138 |2024-08-31 11:37:13 |(Telegram)Attention Alert 14.71283, 101.10650 2024-08-31
139 |2024-08-31 11:37:17 (Email)Attention: Possible Fall Detected - Please Verify 14.71283, 101.10650 |2024-08-31
140 |2024-08-31 11:38:12 |(Telegram)Attention Alert 14.71302, 101.10647 2024-08-31
141 |2024-08-31 11:38:15 (Email)Attention: Possible Fall Detected - Please Verify 14.71302, 101.10647 |2024-08-31
142 |2024-08-31 11:3%:51 (Email) Alert: Immediate Attention Required!! 24.71303, 101.10644 2024-08-31
143 |2024-08-31 11:40:17 (Telegram)Emergency Alert 3/4.71299, 101.10645 |2024-08-31
144 12024-08-31 11:40:20 |(Email) Emergency: Immediate Response Required!! 3471299, 101.10645 2024-08-31
145 |2024-08-31 11:41:07 |(Telegram)Critical Alert 24.71295, 101.10644 2024-08-31
146 |2024-08-31 11:41:10 (Email) Alert: Immediate Attention Required!! 2471295, 101.10644 |2024-08-31
147 |2024-08-31 11:41:28 |(Telegram)Attention Alert 14.71296, 101.10644 2024-08-31
148 |2024-08-31 11:41:31 (Email)Attention: Possible Fall Detected - Please Verify 14.71296, 101.10644 |2024-08-31

Figure 5.9 Motion Alerts Recorded by in CSV File for Location 1
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Table 5.2 Motion Alerts Recorded for Location 2

No Date Time Telegram Email Alert Type Motion Level Location
21 2/9/2024 | 2:56 AM 2:56 AM 2:56 AM Emergency 3 4.70808, 101.110(q
22 2/9/2024 2:57 AM 2:57 AM 2:57 AM Alert 2 4.70819, 101.1099
23 2/9/2024 2:58 AM 2:58 AM 2:58 AM Emergency 3 4.70827, 101.1099
24 2/9/2024 | 2:59 AM 2:59 AM 2:59 AM Emergency 3 4.70826, 101.1099
25 2/9/2024 3:00 AM 3:00 AM 3:00 AM Attention 1 4.70825, 101.1098
26 2/9/2024 3:01 AM 3:01 AM 3:01 AM Attention 1 4.70825, 101.1098
27 2/9/2024 3:02 AM 3:02 AM 3:02 AM Alert 2 4.70823, 101.1098
28 2/9/2024 3:03 AM 3:03 AM 3:03 AM Attention 1 4.70821, 101.1099
29 2/9/2024 3:04 AM 3:04 AM 3:04 AM Emergency 3 4.70821, 101.109¢9
30 2/9/2024 3:05 AM 3:05 AM 3:05 AM Alert 2 4.70822, 101.1098
31 2/9/2024 3:06 AM 3:06 AM 3:06 AM Attention 1 4.70839, 101.1096
32 2/9/2024 3:07 AM 3:07 AM 3:07 AM Attention 1 4.70822, 101.1098
33 2/9/2024 | 3:08 AM 3:08 AM 3:08 AM Alert 2 4.70818, 101.1099
34 2/9/2024 3:09 AM 3:09 AM 3:09 AM Alert 2 4.70828, 101.1097
35 2/9/2024 3:10 AM 3:10 AM 3:10 AM Attention 1 4.70824, 101.1099
36 2/9/2024 3:11 AM 3:11 AM 3:11 AM Attention 1 4.70828, 101.1099
37 2/9/2024 3:12 AM 3:12 AM 3:12 AM Emergency 3 4.70823, 101.1099
38 2/9/2024 3:13 AM 3:13 AM 3:13 AM Emergency 3 4.70815, 101.1097
39 2/9/2024 3:14 AM 3:14 AM 3:14 AM Alert 2 4.70814, 101.1097
40 2/9/2024 3:15 AM 3:15 AM 3:15 AM Attention 1 4.70823, 101.1099

2024-09-02 02:56:31 (Telegram)Critical Alert 2/4.70815, 101.11000 2024-09-02

2024-09-02 02:56:34 (Email) Alert: Immediate Attention Required!! 21470815, 101.11000 2024-09-02

2024-09-02 02:56:38 |(Telegram)Emergency Alert 34.70808, 10111001 2024-09-02

202409-02 02:56:41 (Email) Emergency: Immediate Response Required!! 3/4.70808, 101.11001 2024-09-02

2024-09-02 02:57:49 (Telegram)Critical Alert 2/4.70819, 101.10990 2024-09-02

2024-09-02 02:57:52 |(Email) Alert: Immediate Attention Required!! 2470819, 101.10990 2024-09-02

2024-09-02 02:58:44 |(Telegram)Emergency Alert 3/4.70827, 101.10982 2024-09-02

2024-00-02 02:58:47 (Email) Emergency: Immediate Response Required!! 3/4.70827, 101.10982 2024-09-02

2024-09-02 02:59:40 |(Telegram)Emergency Alert 3/4.70826, 101.10982 2024-09-02

2024-09-02 02:59:43 | (Email) Emergency: Immediate Response Required!! 3/4.70826, 101.10982 2024-09-02

2024-09-02 03:00:20 (Telegram)Attention Alert 1/4.70825, 101.10983 2024-09-02

2024-09-02 03:00:23 (Email)Attention: Possible Fall Detected - Please Verify 14.70825, 101.10983 2024-09-02

2024-09-02 03:01:06 |(Telegram)Attention Alert 14.70825, 101.10986 2024-09-02

2024-09-02 03:01:09 (Email)Attention: Possible Fall Detected - Please Verify 14.70825, 10110986 2024-09-02

2024-09-02 03:02:15 (Telegram)Critical Alert 24.70823, 101.10989 2024-09-02

2024-09-02 03:02:18 (Email) Alert: Immediate Attention Required!! 2/4.70823, 101.10989 2024-09-02

2024-09-02 03:03:07 |(Telegram)Attention Alert 14.70821, 101.10996 2024-09-02

2024-09-02 03:03:11 (Email)Attention: Possible Fall Detected - Please Verify 14.70821, 101.10996 2024-09-02

2024-08-02 03:04:10 (Telegram)Emergency Alert 3/4.70821, 101.10994 2024-09-02

2024-09-02 03:04:13 |(Email) Emergency: Immediate Response Required!! 34.70821, 101.10994 2024-09-02

2024-09-02 03:05:25 |(Telegram)Critical Alert 2470822, 101.10986 2024-09-02

2024-09-02 03:05:28 (Email) Alert: Immediate Attention Required!! 2/4.70822, 101.10986 2024-09-02

2024-09-02 03:06:18 |(Telegram)Attention Alert 1/4.70839, 101.10969 2024-09-02

2024-00-02 03:06:20 (Email)Attention: Possible Fall Detected - Please Verify 14.70839, 101.10969 2024-09-02

2024-09-02 03:07:08 |(Telegram)Attention Alert 14.70822, 101.10086 2024-09-02

2024-09-02 03:07:10 (Email)Attention: Possible Fall Detected - Please Verify 14.70822, 101.10986 2024-09-02

2024-09-02 03:08:22 (Telegram)Critical Alert 2/4.70818, 101.10984 2024-09-02

2024-09-02 03:08:25 (Email) Alert: Immediate Attention Required!! 2470818, 101.10984 2024-09-02

2024-09-02 03:09:08 (Telegram)Critical Alert 2/4.70828, 101.10973 2024-09-02

2024-09-02 03:09:10 (Email) Alert: Immediate Attention Required!! 2/4.70828, 101.10973 2024-09-02

2024-09-02 03:10:05  (Telegram)Attention Alert 14.70824, 101.10984 2024-09-02

2024-00-02 03:10:07 | (Email)Attention: Possible Fall Detected - Please Verify 14.70824, 101.10984 2024-09-02

2024-09-02 03:11:05 (Telegram)Attention Alert 1/4.70828, 101.10995 2024-09-02

2024-09-02 03:11:07 (Email)Attention: Possible Fall Detected - Please Verify 14.70828, 101.10995 2024-09-02

2024-09-02 03:12:07 |(Telegram)Emergency Alert 34.70823, 101.10982 2024-09-02

2024-00-02 03:12:10 |(Email) Emergency: Immediate Response Required!! 34.70823, 101.10082 2024-09-02

2024-09-02 03:13:29 (Telegram)Emergency Alert 3/4.70815, 101.10975 2024-09-02

2024-00-02 03:13:32 (Email) Emergency: Immediate Response Required!! 3/4.70815, 101.10975 2024-09-02

2024-09-02 03:14:33 |(Telegram)Critical Alert 2/4.70814, 101.10973 2024-09-02

2024-09-02 03:14:36 (Email) Alert: Immediate Attention Required!! 2/4.70814, 101.10973 2024-09-02

2024-09-02 03:15:29 (Telegram)Attention Alert 1/4.70823, 101.10981 2024-09-02

2024-09-02 03:15:31 (Email)Attention: Possible Fall Detected - Please Verify 14.70823, 101.10981 2024-08-02

Figure 5.10 Motion Alerts Recorded by in CSV File fmication 2
The table provided demonstrates the real
showcasing its response to detected motion
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details the alert type, motion | evel and | o«

accurately detects and categorizes motion ev

The data reveals that the system is highl
categori zed al nTbisdan proveshy therakeralogevottersin tlye..csv file and

attached abovel i me st amps are applied to each entr.
recorded quickly. The system's ability to qu
| evel I's deemoamplrat ey floe " Attention" alert
event identified at 11:21 AM. This was follo

11: 22 AM and "Emergency" at 11:23 AM.

The i mmedi ate receiving of alerts via emai/l
additional confirmation of the system's func

recogni zes mo tbiuotn ailms or enealk esi nseur e t hat al el

tgivemely warnings for any motion that is id

By coll ecting -ndiantuat eati nrteegruvlaalrs ,on2e0 dat a f or
t hat the system operates effectively in reec
accur at eApallerctaitngp.ns requiring instant awar e
depend on this real time capability.

5.30ut put of System

Real Time Monitoring System for Elderly

Date: 2024-08-30
Time: 20:04:27
Motion : Not Detected
GPS Coordinates : Latitude=4.70835 and Longitude=101.10965

Figure 5.11 Output When No Motion |
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Real Time Monitoring System for Elderly

Date: 2024-08-30
Time: 20:03:35
Motion
GPS Coordinates : Latitude=4.70834 and Longitude=101.10991

Figure 5.12 Output When Level 1 Mot

Real Time Monitoring System for Elderly

Date: 2024-08-30
Time: 20:04:57
Motion ] Detected - Level 2
GPS Coordinates : Latitude=4.70832 and Longitude=101.10997

Figure 5.13 OutputD®Wheotéedvel 2 Mot

Real Time Monitoring System for Elderly

Date: 2024-08-30
Time: 20:03:59
Motion g Detected - Level 3
GPS Coordinates : Latitude=4.70835 and Longitude=101.10989

Figure 5.14 Output When Level 3 Mot

52



Date: 2024-08-30
Time: 20:17:50
Motion : Not Detected
GPS Coordinates : Latitude=4.70826 and Longitude=101.10978

qﬁ; Are you sure to close the
~— program?

Figure 5.15 GUI When

Cl

0os e

Fi gulree Gut put From Ter mi

nal

Wh e n

The

Sy ¢

l nput
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M Gmail

SN

Compose

Inbox
Starred
Snoozed
Sent

ODVoEe®O

Drafts

<

More

Labels

®  Unwanted

Q Search mail

o me

When fall is detected, alert
message with location will send
to caretakers via Telegram.

Unknown command. Please use /
reset, /time, or /hi.

This is a real-time monitoring
for the elderly.

19:51 751 pm

Ireset ;.50 pm

Motion is reset! ...,

Critical! !
Immediate Attention Required! !
Action Needed Now! 7:52 PM

Location of Elderly=4.70830,
101.10956 7:52 PM

Ireset ;.57 pMm

m © Message 2 O
0 (@) <

Fi

™M ~ M

gure 5.17 Output 1in

s
=

1-50 of 2,026 <

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71296, ...

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71295, 10110644

- Urgent: Serious Fall Detected! Location of Elderly=4.71299, 101...

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71303, 10110644

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71302...

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71283,...

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71314, 10110650

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71299, 101.10654

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71300...

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71295, 10110650

Alert: Immediate Attention Required!! - Critical: Action Needed Now!! Location of Elderly=4.71290, 10110647

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71287,...

q - Urgent: Serious Fall Detected! Location of Elderly=4.71310, 101.1...

Attention: Possible Fall Detected - Please Verify - Notice: Possible Fall Detected!! Location of Elderly=4.71288,...

Figure 5.18 The Alert Email Received@mail

@ &

- Urgent: Serious Fall Detected! Location of Elderly=4.71332, 101.1...

- Urgent: Serious Fall Detected! Location of Elderly=4.71296, 101....

- Urgent: Serious Fall Detected! Location of Elderly=4.71294, 101....

Tel

-
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug
31Aug

31Aug

egram,.
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v | M Attention: Possible Fall Detecte X+
<« C 2 mailgoogle.com/mail/u/0/#inbox/FMfcazQVzPCGXIILtbWPFSGQUGXIFcpp
™ Gmail @B YouTube € Paraphrasing Tool |. @ Grammarly [E] Combine PDF - Onli.. «# Sci-Hub & Homeworkifyst» G. £ Home Security Emai.. @ Use Neo 6M GPS M..
= M Gmail Q search mail =
€ 2 0 @ 8 @ <
/ Compose
Attention: Possible Fall Detected - Please Verify inbor«
& Inbox 1,656
Y Starred o wongjoyeng90@gmail.com ) inuesago)  fr  ©
me v
®  Ssnoozed
Notice: Possible Fall Detected!!
B Sent Location of Elderly=4.70835, 101.10976
[ Drafts 2
v More “ Reply ~ Forward | (@
Labels <l

® Unwanted

H L Type here to search

e M Alert: Immediate Attention Re: x o+
<« C 2% mailgoogle.com/mail/u/0/#inbox/FMfcazQVzPCGXIILtdBgTcRjPzPGKDVh
™ Gmail @B YouTube € Paraphrasing Tool |. @ Grammarly [E] Combine PDF - Onli.. «# Sci-Hub & Homeworkifyst» G, £ Home Security Emai.. @ Use Neo 6M GPS M.
= M Gmail Q Search mail =
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/ Compose
Alert: Immediate Attention Required!! nbox x
& Inbox 1,655
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® Snoozed
Critical: Action Needed Now!!
B Sent Location of Elderly=4.70835, 101.10976
[ Drafts 2
v More “ Reply ~ Forward | (@
Labels <

® Unwanted

H P Type here to search

el
Figure 5.19 The Alert Email for Level 1 Motion Detected

el
Figure 5.20 The Alert Email for Level 2 Motion Detected
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v M Emergency: Immediate Respor X @ GPS coordinate converter S IMES — a X
€ > € % mailgoogle.com/mail/u/0/#inbox/FMfcgzQVzPCGXIIVDGGQFZWKbIIGNWW * 90
M Gmail @B YouTube € Paraphrasing Tool | @ Grammarly [E] Combine PDF - Onli.. «# Sci-Hub & Homeworkifyst» G. £ Home Security Emai.. @ Use Neo 6M GPS M..
= M Gmail Q search mail =
£ &8 & 3of1988 < > -
2 Compose 2 0 @ il B
Emergency: Immediate Response Required!! nbox x [= Y]
& Inbox 1,656
¥ Starred o wongjoyeng90@gmail.com 2 esago) B © @ i =
tome ~
® Snoozed
Urgent: Serious Fall Detected!
B Sent Location of Elderly=4.70831, 101.10962 s
[ Drafts 2
v More “ Reply ~ Forward | (@
+
Labels <l
® Unwanted
>

D= Ml L)

H £ Type here to search \/‘ ; s 5 . &
Figure 5.21 The Alert Email for Level 3 Motion Detected

+Salak
Address %z et 59) m
. Sungai Sipututara
Jalan Jelapang, 31200 Chemor, Perak, Malaysi @

4 Jalan Jelapang, 31200 Chemor,
Perak, Malaysia

+Kuala Kangsar
Latitude: 4.713247 | Longitude: 101.10645

DD (decimal degrees)* ) @
()] ;
i Get Altud
Latitude 4.7132465 2y ot Altitude
g e
Longitude  101.1064498 o

. Tanjung Rambuta:

’ ¢
Get Address Q;

LatLong  4.7132465,101.1064498 [C))

DMS (degrees, minutes, seconds)*

Latitude @©NOS 4 ° 42 " 47687 "

Ipoh N2

®Maps Leoz
Longitude ®E OW 101 ° 6 ' 23219 "

Figure 5.22 The Location For 4.71324, 101.10644 in GB&dinator



Address

Jalan Chemor Makmur 2, Desa Chemor Makmt

Get GPS Coordinates

DD (decimal degrees)*

Latitude 4.7087616

Longitude  101.105664

Get Address

Lat,Long 4.7087616,101.105664

DMS (degrees, minutes, seconds)*

Latitudle @NOS 4 ° 42 ' 31542 "
Longitude ®E OW 101 ° 6 ' 2039 "

Get Address

somen
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Figure 5.23 The Location For 4.70876, 101.10566 in GPS Coordinator

Address

unnamed road, Desa Chemor Saujana, 31200 (

Get GPS Coordinates

DD (decimal degrees)*

Latitude 4.71295
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Get Address
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¢ -Syndal Sip
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.
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Figure 5.24 The Location For 4.71295, 101.10649 in GPS Coordinator

Address

unnamed road, Desa Chemor Saujana, 31200 (

Get GPS Coordinates

DD (decimal degrees)*

Latitude 4.713

Longitude 101.10653

Get Address
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DMS (degrees, minutes, seconds)*

Latitude ©NOS 4 ° 42 ' 468

Longitude ®E OW 101 ° 6 ' 23.508

Get Address
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[C0)] n

“, Sungali Sipututara
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Figure 5.25 The Location For 4.713, 101.10653 in GPS Coordinator
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Address

Karal +Salak

"a
P29

99 Speedmart, Jalan Jelapang, 31200 Chemor,

Get GPS Coordinates

DD (decimal degrees)*

Latitude 4.71283

Longitude 101.1065

Get Address

Lat,Long 4.71283,101.1065

DMS (degrees, minutes, seconds)*

Latitudle ©NOS 4 ° 42 ' 46188 "

E®

. Sungai Sipututara

; 99 Speedmart, Jalan Jelapang,
31200 Chemor, Perak, Malaysia

@3-, Kuala Kangsar

Il @™

y. Get Altitude
,derlin

®Maps  Lecai

Longitude ®E OW 101 ° 6 ' 23399 "

Get Address

Latitude: 4.71283 | Longitude: 101.1065

T B

Ipoh

. Tanjung Rambutal

Figure 5.26 The Location Fdr71283, 101.1065 in GPS Coordinator

Date/ Time

2024-08-30 19:23:06
2024-08-30 19:23:10
2024-08-30 19:23:13
2024-08-30 19:23:26
2024-08-30 19:23:28
2024-08-30 19:23:32
2024-08-30 19:23:35
2024-08-30 19:23:38
2024-08-30 19:23:40
2024-08-30 19:27:48
2024-08-30 19:27:52
2024-08-30 19:27:55
2024-08-30 19:28:00
2024-08-30 19:28:03
2024-08-30 19:28:24
2024-08-30 19:28:26
2024-08-30 19:28:31
2024-08-30 19:28:33
2024-08-30 19:28:46
2024-08-30 19:28:48
2024-08-30 19:28:56
2024-08-30 19:28:59
2024-08-30 19:29:04
2024-08-30 19:29:06
2024-08-30 19:29:11
2024-08-30 19:29:14
2024-08-30 19:29:17
2024-08-30 19:29:20
2024-08-30 19:34:11
2024-08-30 19:34:29
2024-08-30 19:34:32
2024-08-30 19:34:37
2024-08-30 19:34:40
2024-08-30 19:34:45
2024-08-30 19:34:48
2024-08-30 19:36:37
2024-08-30 19:38:08
2024-08-30 19:38:40
2024-08-30 19:38:42
2024-08-30 19:38:48
2024-08-30 19:38:50
2024-08-30 19:40:07
2024-08-30 19:41:35
2024-08-30 19:42:15
2024-08-30 19-44:04
2024-08-30 19:48:48

Alert Type

(Email) Emergency: Immediate Response Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Email) Alert: Immediate Attention Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram|Critical Alert

(Email) Alert: Immediate Attention Required!!

(Email) Emergency: Immediate Response Required!!
(Email) Alert: Immediate Attention Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Email)Attention: Possible Fall Detected - Please Verify
(Email) Alert: Immediate Attention Required!!

(Email) Emergency: Immediate Response Required!!
(Email)Attention: Possible Fall Detected - Please Verify
(Email) Alert: Immediate Attention Required!!

Level Latitude,
34.70828,
34.70827,
34.70827,
24.70827,
24.70827,
14.70827,
1470827,
34.70826,
34.70826,
34.70828,
24.70828,
2470828,
14.70828,
1470828,
34.70829,
3/4.70829,
14.70827,
1470827,
34.70828,
34.70828,
14.70828,
1470828,
14.70829,
14.70829,
14.70830,
14.70830,
14.70830,
14.70830,
24.70830,
14.70831,
14.70831,
14.70830,
14.70830,
24.70830.
2 4.70830,
34.70833,
2470831,
34.70830,
3470830,
24.70829,
2470829,
14.70826,
2470824,
34.70833,
14.70835,
24.70829,

Figure 5.27 Data Recorded in Raspberry Pi's CSV File

Longitude

101.10980
101.10980
101.10980
101.10980
101.10980
101.10980
101.10980
101.10981
101.10981
101.10984
101.10980
101.10980
101.10978
101.10978
101.10982
101.10982
101.10978
101.10978
101.10984
101.10984
101.10984
101.10984
101.10985
101.10985
101.10989
101.10989
101.10992
101.10992
101.10991
101.10988
101.10988
101.10982
101.10982
101.10986
101.10986
101.10974
101.10967
101.10978
10110978
101.10981
10110981
101.10992
101.10977
101.10987
101.10983
101.10994

Date

2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30

o
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2024-08-30 19:49:19
2024-08-30 10.49:21
202408-30 19:49:24
2024-08-30 19-49-27
2024-08-30 10:49:34
2024-08-30 10.49:37
202408-30 19:51:30
2024-08-30 195203
2024-08-30 19.52.06
202408-30 19:52:07
2024-08-30 19:52-10
2024-08-30 10:52:14
2024-08-30 10.52.17
202408-30 19:52:19
2024-08-30 195222
2024-08-30 20:03:24
2024-08-30 20.06.46
2024-08-30 20-06-48
2024-08-30 20:06:54
2024-08-30 20.06:57
202408-30 20:08:11
2024-08-30 20-08-14
2024-08-30 20:13:11
2024-08-30 20.13:14
202408-30 20:13:21
2024-08-30 20:13:24
20240831 11.11:32
20240831 11:12:14
202408-31 111228
202408-31 11:13:05
202408-31 11.14:33
202408-31 11:15:30
2024-08-31 111536
2024-08-31 11:15:39
20240831 11:16:35
2024-08-31 111638
2024-08-31 11:16:42
202408-31 11.16.45
202408-31 111659
2024-08-31 111702
202408-31 11:17:11
202408-31 11.17:14
2024-08-31 11°18-18
2024-08-31 11:18:20
2024-08-31 11.10:20

Figure 5.28 Data Recorded in Raspberry Pi's CSV File

(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Email) Alert: Immediate Attention Required!!
(Telegram)Critical Alert

(Email) Alert: Immediate Attention Required!!
(Telegram)Emergency Alert

(Email) Alert: Immediate Attention Required!!
(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Emergency Alert

(Email) Emergency: Immediate Response Required!!
(Telegram)Attention Alert

(Email)Attention: Possible Fall Detected - Please Verify
(Telegram)Critical Alert

34.70828,
34.70828,
2470828,
2470828,
34.70828,
34.70828,
34.70828,
2470830,
24.70830,
2470830,
2470830,
34.70830,
34.70830,
214.70830,
2470830,
14.70834,
14.70835,
1470835,
24.70835,
2470835,
34.70831,
3470831,
34.70835,
34.70835,
14.70836,
14.70836,
2471285,
2/0.00000,
2/0.00000,
34.71289,
2471280,
1471310,
1471312,
14.71312,
34.71200,
3471299,
14.71298,
14.71208,
1471208,
1471298,
34.71207,
34.71207,
1471290,
14.71200,
2471286,

101.10982
101.10082
101.10980
10110980
101.10979
101.10079
101.10983
10110956
101.10956
101.10951
101.10951
101.10042
101.10042
101.10948
10110948
101.10999
101.10976
10110976
101.10976
101.10076
101.10082
10110982
101.11003
101.11003
101.10999
101.10099
101.10646
0.00000

0.00000

101.10638
101.10640
101.10646
10110645
101.10645
101.10644
10110644
101.10645
101.10645
101.10645
101 10645
101.10644
101.10644
10110647
101.10647
101.10649

2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
202408-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-30
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
2024-08-31
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Chapter 6

Conclusion

6.1 Conclusion

The development of the retime monitoring system for the elderly represents a significant
advancement in elder care technologlf.of the main goals of the project are accomplished
by this system, which combines GPS tracking, email and Telegram alert messagjislgrt
logging in LibreOffice on a Raspberry Pi. The older population's safety andeaieti have

been significantly improved by the effective application of these components.

The GPS component of the device allows for accurateireallocation tracking, allowing
family members and caregivers to keep a close eye on senior citizens' whereabouts. Caretakers
are guaranteed to receive timely notifications about potential emeggeghcough email and
Telegram, which allows for prompt intervention and lowers the possibilitypntdvourable
consequences:urthermore, LibreOffice's alert recording system enables thorough +ecord

keepingwhich facilitates the study of past data and ecka future care plans.

The system exhibits its efficacy in tackling crucial concerns associated with senikecare
fall detection, roamingnd emergency respongg fulfilling all project objectives. The
Raspberry Pi is used to ensure that the system performs well and stays affordable. This
achievement highlights how technology can promote older people's independence and improve

the quality of care they get.
To keep the technology dependable and adaptable to the changing needs of senior care, it

will be crucial to concentrate on improving system components and resolving any issues as the

project moves forward.
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6.2 Recommendation

A number ofcalculated enhancements are suggested in order to further boost the senior
reaktime monitoring system's dependability and efficacy. It is imperative to tackle the issues
pertaining to email communication in order to guarantee the timely and constaatydefi
alert alerts. This includes fixing problems with connectivity and strengthening the email alert
system's resilience. Furthermore, improving the accuracy of the fall detection algorithms would
aid in lowering false positives and negatives, boostisgr confidence and the system's
dependability.

Another crucial suggestion is to increase the system's capacity for health monitoring.
Including more sensors to monitor vital signs, activity leesld general health metrics will
give a more complete picture of an elderly's hedlths method will assist a proactive care

plan and enable early intervention.

It is recommended to create an integrated web interface in order to facilitatemesal
monitoring, historical data analysasd remote management. The availability of a companion
mobile app would improve user accessibility even more by enabling caregivers and family
members to keep an eye on the system's status from their tablets or smartphones. Convenient
and quick access total information would result from this, improving system monitoring and

administration.

Adding machine learning algorithms and advanced analyticsimmapve the system's
performance. Proactive alarms and enhanced fall prevention techniques can be made possible
by predictive analyticerhich can provide insightful information about movement patterns and
possible hazards. Furthermore, by adding programmable notifications and configurable visual
or audio alerts to the alert systems, caregivers will be able to respond quickly to sitaradions

important information will be transmitted efficiently.

All in all, these suggestions are meant to enhance the monitoring system even further,
making it more dependable, approachairid equipped to provide ahcompassing care.
By creating a mobile app, the system will keep enhancing the lives of senior citizens by

promoting their independence and safety in a variety of care environments.
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APPENDIX

‘S Raspberry Pi

Raspberry Pi 3 Model B

Product Name Raspberry Pi 3

Product Description The Raspbenry P 3 Model B is the third generation Raspberry Pl This powerful
credit-card sized single board computer can be used for many applcations
and supersedes the original Raspberry Pl Model B+ and Raspberry P 2 Moded
B. Whist maintaining the popular board format the Raspberry PI3 Moded
B brings you a more powerful procasser 10x faster than the fist generation
Raspberry P. Acdtionally it adds wirekass LAN & Biuetooth connactivity
making It the Ideal solution for powerful connected desgrs.

Part Number 896-8660

RAM 158 LPODR2 [ FT
BROADCOM BCM2837
1,26z QUAD CORE

www.rs-componenifs.com/raspberrypi
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"' Raspberry Pi

Raspberry Pi 3 Model B

Specifications
Processor

Operating System

Dimensions
Power

Conneclors:
Ethemet

Video Output

Audio Output

GPIO Connector

Camera Connector
Display Connector

Memaory Card Slot

Key Banefits

Key Applications

Broodocom BCM2387 chipset.
1:35Hz uod-Core ARM Cortax-AL3
80211 b/gin Wirglsss LAM and Blustooth 4.1 (Blustooth Classic and LE)

Dwal Core VideoCore ME Mulfimedia Co-Processor. Provides Open GL
ES 2.0, hardware-occelerated OpenvG. and 1080p30 H.264 high-profile
dacode.

Capable of 1Gpixelfs, 1.5Gexelfs or 24FLOPs with texture fittering and
DMA, infrastructure

16 IPDDR2

Boaots from Micre S0 card, running a version of the Linwx operating system or
Windows 10 kaT

85 x 54 x 17mm
Mlicro USB socket SV, 2.68

10/100 BaseT Ethemet socket

HOMI {rav 1.3 & 1.4
Composite RCA (RAL and NTSC)

Audlo Output 3.5mm jock, HOMI
USE 4 x USE 2.0 Connector

A0-pin 2.54 mim {100 milly exparsion heoder: 220 stip
Providing 27 GPIO pins as well @5 +3.3 W +5V and GMD supply lines

15-pin MIFl Camero Seral Interfoce (C51-2)

DEplay Sedal Interface (DSl 15 way flat flex coble connector with two data
lares and a clock lans

Pushfpull Micro SDIC

* Lo cost = Consistent boord format
* 10 faster processing = Added connectivity

* Low cost PCtabletloptop = ol applcations

* Media centra * Robotics

* Industiol/Home outomation  * Serverfcloud sanver

= Print sanver = Securty monitoing

* Weab comeno = Saming

* Wirsless occess point

* Ermwironmental ssrsing/monitoring (8.0, weather station]

www.rs-components.com fraspberrypi
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Raspberry Pi
Frequently Asked Questions

What is the user name and password for the Raspberry Pi?
The user name for Raspbian is pi

The password for Raspbian is raspberry

Operating Systems, Programming Languages & SD Cards

You will nead an operating system to start using your Pi. An operating system is vital software that
acts as a computer manager.

To download an operating system you will need an 5D card between 8-32 GB. We have 5D cards
with New Out Of Box Software INOOBS) pre-nstalled, so you don't hava to do all of the work.

NOOBS helps you to set up your Pi and has six oparating systemns that you can download;

“ m Indo‘“ 1D IDT
S m

Of course, you don't have to use NOOBS. The Raspberry Pi Foundation regularly updates other
available ‘distros’ in the downloads saction of thair wabsite.

Python Python is the racommendad programming language — particularly if you
are new to programming o want to refresh your pregramming knowladge.

s Seratch is a great interactive programming language for children who want
=Crd . ,
ta learn to code through craating games, storias and animations.

Other programming languages you can gat on your Pi includa C, C++, Java and Ruby.

Poge 3 of 4
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T5875DV
Raspberry Pi Power Supply

',"i|7'.i
-

Al iy

11§
L

‘Rospberrg Pi"

Features:

+Official Raspberry Pi Power Supply
* 1.5M Micro USB B Lead

*ErP Level 6 Efficiency Rating
50,000 Hour MTBF

*1 Years Warranty

yemr, . (\
(€29 WSO
Qutput
Output Voltage +5.1Vde Input Voltage Range | 90-264VAC
Minimum Load Current 0A Input Frequency 47:63Hz
Nominal Load Curent | 254 P Lo b
Nominal Output Power W Innush Current No damage and IP fuse wil not blow
Output 5% AC Inlet UK, Euro, Aus & US changeable heads
oo [
Ripple & Noise 120mVp-p Maximum D 732 (L) * 45.1 (W) * 35.1 (H) mm
Rise Time 100mS Maximum at nominal input Weight Approx 1509
Turn-on Delay 3 Seconds Maximum at nominal input Operating Temp. 0°C1040°C
Protection Shont dircuit, over current, over voltage Storage Temp. 20°Ctlo +60°C
Efficiency 80.86% Opertating Humidity 20 ~ 85 % RH. Non-Condesning
Output Cable 1500mm Micro USB B 5 Pin MTBF 50,000 Hours

PINSETH
PINSEELS

-

2468 [BAWG/EC WTC-62)

2

1L ——

8125 L 20410

1S00+50

M-

STONTRONICS

Chancerygate Business Centre, Cradock Road, Reading, Berkshire, RG2 0AH.
Ted +44 (0) 118 831 1199 - Fax: +44 (0) 118 931 1145 - Emai: info@stontronics.co.uk = Web: www.siontronics. co.uk
Flosse Note: kmage shown @& mpreseniative of entre mnge. Indivical PSU image 807 dramings or 0ats shaets dvinabie o reguest

Siavencs Lid actepds o

for. errers in the

of 0vs Jaaflel Froduct Specfication ave Suled 1 Shaipe mitout sosce.
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InvenSense
_~

MPU-6000/MPU-6050 Product Specification

Document Number: PS-MPU-6000A-00
Revision: 3.4
Release Date: 08/19/2013

6 Electrical Characteristics

6.1 Gyroscope Specifications

VDD = 2.375V-3.46V, VLOGIC (MPU-6050 only) = 1.8V+5% or VDD, T, = 25°C

PARAMETER CONDITIONS MIN TYP MAX | UNITS NOTES
GYROSCOPE SENSITIVITY
Full-Scale Range FS_SEL=0 +250 °ls
FS_SEL=1 +500 °fs
FS_SEL=2 +1000 °ls
FS_SEL=3 +2000 °ls
Gyroscope ADC Word Length 16 bits
Sensitivity Scale Factor FS_SEL=0 131 LSB/(*/s)
FS_SEL=1 65.5 LSB/(%/s)
FS_SEL=2 32.8 LSBI(®ls)
FS_SEL=3 16.4 LSB/(%/s)
Sensitivity Scale Factor Tolerance 25°C -3 +3 %
Sensitivity Scale Factor Variation Over +2 %
Temperature
Nonlinearity Best fit straight line; 25°C 0.2 %
Cross-Axis Sensitivity +2 %
GYROSCOPE ZERO-RATE OUTPUT (ZRO)
Initial ZRO Tolerance 25°C +20 °ls
ZRO Variation Over Temperature -40°C to +85°C +20 °ls
Power-Supply Sensitivity (1-10Hz) Sine wave, 100mVpp; VDD=2.5V 0.2 °ls
Power-Supply Sensitivity (10 - 250Hz) Sine wave, 100mVpp; VDD=2.5V 0.2 °ls
Power-Supply Sensitivity (250Hz - 100kHz) Sine wave, 100mVpp; VDD=2.5V 4 °ls
Linear Acceleration Sensitivity Static 0.1 °Islg
SELF-TEST RESPONSE
Relative Change from factory trim -14 14 % 1
GYROSCOPE NOISE PERFORMANCE FS_SEL=0
Total RMS Noise DLPFCFG=2 (100Hz) 0.05 ofs-rms
Low-frequency RMS noise Bandwidth 1Hz to10Hz 0.033 9/s-rms
Rate Noise Spectral Density At 10Hz 0.005 o/s/ ¢ Hz
GYROSCOPE MECHANICAL
FREQUENCIES
X-Axis 30 33 36 kHz
Y-Axis 27 30 33 kHz
7-Axis 24 27 30 kHz
LOW PASS FILTER RESPONSE
Programmable Range 5 256 Hz
OUTPUT DATA RATE
Programmable 4 8,000 Hz
GYROSCOPE START-UP TIME DLPFCFG=0
ZRO Settling (from power-on) to =£1%s of Final 30 ms

1. Please refer to the following document for further information on Sell

and Descriptions

-Test: MPU-6000/MPU-6050 Register Map

68



72
InvenSense
-

MPU-6000/MPU-6050 Product Specification

Document Number: PS-MPU-6000A-00
Revision: 3.4
Release Date: 08/19/2013

6.2 Accelerometer Specifications
VDD = 2.375V-3.46V, VLOGIC (MPU-6050 only) = 1.8V+5% or VDD, Ta = 25°C

PARAMETER CONDITIONS MIN TYP MAX | UNITS NOTES
ACCELEROMETER SENSITIVITY
Full-Scale Range AFS_SEL=0 +2 g
AFS_SEL=1 +4 g
AFS SEL=2 +8 g
AFS_SEL=3 +16 g
ADC Word Length Output in two's complement format 16 bits
Sensitivity Scale Factor AFS_SEL=0 16,384 LSB/g
AFS_SEL=1 8,192 LSB/g
AFS_SEL=2 4,096 LSB/g
AFS_SEL=3 2,048 LSB/g
Initial Calibration Tolerance +3 %
Sensitivity Change vs. Temperature AFS_SEL=0, -40°C to +85°C 10.02 %l°C
Nonlinearity Best Fit Straight Line 0.5 %
Cross-Axis Sensitivity +2 %
ZERO-G OUTPUT
Initial Calibration Tolerance: Xand Y axes +50 mg 1
Z axis +80 mg
Zero-G Level Change vs. Temperature | X and Y axes, 0°C to +70°C +35
Z axis, 0°C to +70°C +60 mg
SELF TEST RESPONSE
Relative Change from factory trim -14 14 % 2
NOISE PERFORMANCE
Power Speciral Density @10Hz, AFS_SEL=0 & ODR=1kHz 400 ngl 4 Hz
LOW PASS FILTER RESPONSE
Programmable Range 5 260 | Hz
OUTPUT DATA RATE
Programmable Range 4 1,000 | Hz
INTELLIGENCE FUNCTION
INCREMENT 32 mg/LSB

1. Typical zero-g initial calibration tolerance value after MSL3 preconditioning
2. Please refer to the following document for further information on Self-Test: MPU-6000/MPU-6050 Register Map

and Descriptions

69



7
InvenSense
-

MPU-6000/MPU-6050 Product Specification

Document Number: PS-MPU-6000A-00

Revision: 3.4
Release Date: 08/19/2013

6.4 Electrical Specifications, Continued
VDD = 2.375V-3.46V, VLOGIC (MPU-6050 only) = 1.8V+5% or VDD, Ta = 25°C

PARAMETER CONDITIONS MIN TYP MAX Units Notes
SERIAL INTERFACE
SPI Operating Frequency, All MPU-6000 only, Low Speed
Registers Read/Write Characterization 100 £10% kHz
MPU-6000 only, High Speed
Characterization 1+10% MHz
SPI Operating Frequency, Sensor MPU-8000 only
and Interrupt Registers Read Only 20 +10% MHz
1*C Operating Frequency All registers, Fast-mode 400 kHz
All registers, Standard-mode 100 kHz
I’C ADDRESS ADO =0 1101000
ADO =1 1101001
DIGITAL INPUTS (SDI/SDA, ADO,
SCLKISCL, FSYNC, /CS, CLKIN)
Vi High Level Input Voltage MPU-6000 0.7*vDD v
MPU-6050 0.7*VLOGIC v
VL Low Level Input Voltage MPU-6000 0.3*VvDD v
MPU-8050 0.3*VLOGIC v
Ci, Input Capacitance <5 pF
DIGITAL OUTPUT (SDO, INT)
Vgn, High Level Output Vollage Rigan=1MQ; MPU-6000 0.9'vDD v
Rioao=1MQ; MPU-6050 0.9*VLOGIC v
Vour, LOW-Level Output Voltage Rioan=1MQ; MPU-6000 0.1*VDD v
Rioa=1MQ; MPU-6050 0.1*VLOGIC v
VovLmr, INT Low-Level Output OPEN=1, 0.3mA sink 01 v
Voltage Current
Qutput Leakage Current OPEN=1 100 nA
tinr, INT Pulse Width LATCH_INT_EN=0 50 ps
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MPU-6000/MPU-6050 Product Specification

Revision: 3.4
Release Date: 08/19/2013

Document Number: PS-MPU-6000A-00

6.5 Electrical Specifications, Continued
Typical Operating Circuit of Section 7.2, VDD = 2.375V-3.46V, VLOGIC (MPU-6050 only) = 1.8V+5% or

VDD, T, = 25°C
Parameters Conditions Typical Units | Notes
Primary I°C I/O (SCL, SDA)
Vi, LOW-Level Input Voltage MPU-6000 -0.5t0 0.3*VDD vV
Vi, HIGH-Level Input Voltage MPU-6000 0.7*VDD to VDD + 0.5V v
Vhy=, Hysteresis MPU-6000 0.1°VDD vV
VIL, LOW Level Input Voltage MPU-6050 -0.5V to 0.3*VLOGIC v
VIH, HIGH-Level Input Voltage MPU-6050 0.7*VLOGIC to VLOGIC + 0.5V v
Vhys, Hysteresis MPU-6050 0.1*VLOGIC v
Vor1, LOW-Level Output Voltage 3mA sink current 0to 0.4 Y
low, LOW-Level Output Current VoL =04V 3 mA
VoL = 0.6V 5 mA
Output Leakage Current 100 nA
Iy, Output Fall Time from Vi, 10 Vipmac Cy, bus capacitance in pF 2040.1Cy to 250 ns
C,, Capacitance for Each I/O pin <10 pF
Auxiliary I°C /O (AUX_CL, AUX_DA) MPU-6050: AUX_VDDIO=0
Vi, LOW-Level Input Voltage -0.5V to 0.3*VLOGIC v
Viw, HIGH-Level Input Voltage 0.7*VLOGIC to v
VLOGIC + 0.5V
Vhys, Hysteresis 0.1*VLOGIC v
Vou1, LOW-Level Output Voltage VLOGIC > 2V; TmA sink current 0to 0.4 %
Vous, LOW-Level Output Voltage VLOGIC < 2V; TmA sink current 010 0.2*VLOGIC Y
low, LOW-Level Output Current VoL = 0.4V 1 mA
VoL = 0.6V 1 mA
Output Leakage Current 100 nA
te, Output Fall Time from Viumay 10 Vigmax C, bus capacitance in pF 2040.1C, to 250 ns
C,, Capacitance for Each I/O pin <10 pF
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7 Applications Information
7.1 Pin Out and Signal Description

Pin Number | "L R Pin Name Pin Description
1 Y b CLKIN Optional external reference clock input. Connect to GND if unused.
[} ¥ i ALUX_DA I’C master serial data, for connecting to external sensors
7 Y b AUX _CL I'C Master serial clock, for connecting to external sensors
] Y IC5 5Pl chip select {(0=5P1 mode)
8 ki VLOGIC Digital 110 supply voltage
9 Y ADO f SDO I’C Slave Address LSB (ADD): SPI serial data output (SDO)
9 ¥ ADO I'C Slave Address LSB (ADO)
10 ¥ h REGOUT Regulator filker capacitor connection
11 ¥ i FSYNC Frame synchronization digital input. Connect to GND if unused.
12 ¥ h INT Interrupt digital output (totem pole or open-drain)
13 A i VoD Power supply voltage and Digital 110 supply voltage
18 ¥ k) GND Power supply ground

18, 21 ¥ Y RESY Reserved. Do not connect.

20 ¥ A CPROUT Charge pump capacitor connection
22 ¥ Y RESY Reserved. Do not connect.
23 ¥ SCLYSCLK I’C serial clock (SCL); SPI serial clock [SCLK)
23 ¥ SCL PC serial clock (SCL)
24 Y SDAf SDI I’C serial data (SDA): SPI serial data input (SDI)
24 ¥ SDA I'C serial data (SDA)

2,3, 4,514, - .

15, 16, 17 ¥ A N Mot internally connected. May be used for PCE trace routing.
Top Wiew Top View
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HIEIGIEE D
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B
" % MPU-6050 i
[ |
< ]
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1N

T |
oasooy | =
ooy | &
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QFN Package
24.pin, 4mm x dmm x 0.9mm

OFM Package Oriemation of Axes of Sensitivity and
24-pin, 4mm ¥ 4mm ¥ 0.9mm Palarity of Retation
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6.3 Electrical and Other Common Specifications
VDD = 2.375V-3.46V, VLOGIC (MPU-6050 only) = 1.8V+5% or VDD, T, = 25°C

PARAMETER CONDITIONS MIN TYP MAX Units Notes
TEMPERATURE SENSOR
Range -40 to +85 °C
Sensitivity Untrimmed 340 LSB/"C
Temperature Offset 35°C -521 LSB
Linearity Best fit straight line (-40°C to “ e
+85°C)
VDD POWER SUPPLY
Operating Voltages 2.375 3.46 vV
Normal Operating Current Gyroscope + Accelerometer + DMP 39 mA
Gyroscope + Accelerometer
(DMP disabled) 38 mA
Gyroscope + DMP
(Accelerometer disabled) 37 mA
Gyroscope only
(DMP & Accelerometer disabled) 36 mA
Accelerometer only
(DMP & Gyroscope disabled) 500 pA
Accelerometer Low Power Mode 1.25 Hz update rate 10 A
Current
5 Hz update rate 20 pA
20 Hz update rate 70 pA
40 Hz update rate 140 pA
Full-Chip Idle Mode Supply Current 5 pA
Power Supply Ramp Rate Monotenic ramp. Ramp rate is 10% 100 ms
to 90% of the final value
VLOGIC REFERENCE VOLTAGE MPU-8050 only
Voltage Range VLOGIC must be =VDD at all times 1N VDD v
Power Supply Ramp Rate Monotenic ramp. Ramp rate is 10% 3 ms
to 90% of the final value
Normal Operating Current 100 pA
TEMPERATURE RANGE
Specified Temperature Range Performance parameters are not
applicable beyond Specified -40 +85 C
Temperature Range
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7.2 Typical Operating Circuit

w 5 =] GHD
g = I T
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g & o 2 'F: 1
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] ] o al i 5
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AeeEeE | L, FIFIFFHFI Lo
d—l I ALK t__ I
[ e \r;uq 1
01uF opF
= E - -
@ B g o = 5
g @ "
Typical Operating Circuits
7.3 Bill of Materials for External Components
Component Label | Specification Quantity
Regulator Filter Capacitor (Pin 10) | C1 Ceramic, X7R, 0.1pF +10%, 2V 1
VDD Bypass Capacitor (Pin 13) cz2 Ceramic, X7R, 0.1pF +10%, 4V 1
Charge Pump Capacitor (Pin 20) Cc3 Ceramic, X7R, 2.2nF +10%, 50V 1
VLOGIC Bypass Capacitor (Pin 8) | C4° Ceramic, X7R, 10nF +10%, 4V 1

" MPU-6050 Only.
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7.5 Block Diagram
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cPOUT vDD GND REGOUT [VLOGIC]

Note:  Pinnames in round brackeis () apply only to MPLLG000
Pinnames in Square brackets [ ] apply only to MPLU-6050

76 Overview
The MPU-60X0 is comprised of the following key blocks and functions:

Digital-Output Temperature Sensor
Gyroscope & Accelerometer Self-test
Bias and LDO

Charge Pump

+  Three-axis MEMS rate gyroscope sensor with 16-bit ADCs and signal conditioning
+  Three-axis MEMS accelerometer sensor with 16-bit ADCs and signal conditioning
+ Digital Motion Processor (DMP) engine

*  Primary I*C and SPI (MPU-6000 only) serial communications interfaces

» Auxiliary FC serial interface for 3" party magnetometer & other sensors

+ Clocking

* Sensor Data Registers

s+ FIFO

« Interrupts
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