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Abstract - In this project, we present the design and
development of a smart, IoT-enabled system for real-time
monitoring of LPG cylinder weight and we target house logistic.
The system is engineered to enhance safety, efficiency, and
inventory management in LPG distribution networks. A load
cell sensor is integrated to develop vehicle platform to
continuously measure the weight of cylinder. The data is
processed using a microcontroller, which calculates the
remaining gas content based on calibrated thresholds. When the
gas level in any cylinder drops below predefined limits (e.g.,
50%, 25%), the system automatically transmits alerts to a
connected mobile application via wireless communication. This
ensures timely refilling, prevents unexpected depletion, and
enables remote monitoring by suppliers or users. The mobile
interface provides a user-friendly dashboard for real-time status
updates, historical data logs, and predictive analytics. This
innovation is particularly useful for commercial LPG delivery
services, where efficient tracking of cylinder usage and
proactive refilling are critical. The system is scalable, cost-
effective, and adaptable to various types of gas cylinders and
transport platforms.

1. Introduction

LPG is one of the go-to energy sources pretty much everywhere
around the world. People use it all the time in homes for
cooking, in busy commercial kitchens like those in hotels and
restaurants, and in small to medium factories for heating and
various processing jobs. Everyone picks LPG because it burns
nice and clean, cranks out a ton of heat, and it's a breeze to move
around and keep stored in those pressurized cylinders. With
perks like that, it's turned into something you just can't live
without day to day.

But even with how common it is, keeping tabs on LPG
cylinders is mostly still done by hand and feels totally old-
fashioned. Most folks just take a quick look, give the thing a
shake, or hang on until the gas cuts out completely before
figuring out the cylinder's empty. Those tricks don't work worth
a damn and are a real pain, usually leaving you high and dry
with no gas right when you're in the middle of cooking or some
key factory task. It doesn't just suck for convenience and cause
holdups it hits productivity hard in busy commercial spots and
industries too

Which paragraph do you want me to rewrite this time? Drop it
here, and I'll make it sound totally natural and human like a real
person chatting about it without trimming a real person chatting
about it without trimming a thing, keeping every bit of meaning
and structure in act .

Smart tech's blowing up fast these days, and folks want systems
that handle boring monitoring jobs on autopilot while bumping
up safety. IoT lets regular devices grab data from sensors and
shoot it online for live tracking. Mix in some data crunching,
and you get useful stuff like usage patterns, heads-ups early, and
predictions on what's next. These setups cut down on people
doing grunt work, make things more solid, and help you make
smarter calls.

loT and Al-based LPG Management System
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Fig. 1.1 Block Diagram of AI-Driven IoT-based LPG
Management System

For LPG, a sharp monitoring system keeps tabs on the gas level
in the cylinder non-stop and pings you before it goes empty. It
digs into your old usage habits to guess how long what's left will
hold out and tells you the perfect refill window. That way, you
plan ahead, skip panic refills, and keep gas flowing without a
hitch. Plus, round-the-clock leak checks crank safety way up
with instant alerts if something's off.

This project's all about building and rolling out a smart LPG
cylinder monitor with predictive alerts that fixes the headaches
of old-school ways. It grabs cylinder weight and spots leaks
using sensors, runs everything through a microcontroller, and
fires real-time updates to your phone app over wireless. With
spot-on gas level reads, timely refill nudges, and snap safety
alarms, it makes things way handier and safer for everybody.

All in all, this is a real-world push toward smarter energy
handling. It shows how basic sensors and connected gear can
upgrade daily setups. The fix works great for home kitchens,
busy commercial spots, small factories, and fits right into the
push for smart homes and hands-off energy management.
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On top of better safety and rock-solid operations, tossing in Al
brings some real smarts to handling LPG from start to finish. It
pores over how you use the stuff, seasonal shifts, all those
consumption ups and downs, then suggests the best times to
refill and tightens up energy management all around. Cloud
analytics take it further pulls in massive data piles so utility
companies and distributors can streamline their supply chains
and keep inventory on point.

Bottom line, this Al-powered monitoring and alert setup marks
a solid move toward green, data-savvy energy handling. It levels
up the day-to-day for users and plugs into the whole smart city
push with clever utility networks. The design matches Industry
4.0 aims dead-on, mixing automation, links, and brains to
guarantee safety, smooth running, and growth potential for LPG
tracking cradle to grave.

Something like an ESP8266 or NodeMCU microcontroller is
the heart of the whole setup, calling the shots. It grabs readings
from all the sensors, crunches the numbers a bit at first, keeps
an eye on danger zones, and kicks off warnings with buzzers or
lights. Plus, it deals with getting the info out wirelessly, shooting
real-time updates to a cloud or your phone app through Wi-Fi or
a GSM module. Means you can check on your LPG cylinder
whenever, wherever, no need to poke around it yourself.

Software-wise, you've got this handy app or web page showing
live gas amounts, leak buzzes, and what you've used before. It's
dead simple to use tech newbies figure it out in seconds and
know exactly how the cylinder's doing. It scans your old usage
to ballpark how long the gas'll hold out, then nudges you ahead
of time so you're not caught short. Helps you book a refill easy
and skip the drama.

2. Overview

The Intelligent Monitoring and Predictive Alert System for LPG
Cylinder Lifecycle is this clever setup we put together to make
LPG use safer, more dependable, and a whole lot smoother
overall. It takes over the job of watching gas levels and spotting
leaks, stuff people used to do by hand which was hit or miss.
With sensors picking up data, a microcontroller crunching it,
and wireless sending it out, users get spot-on real-time info plus
early heads-ups, keeping gas flowing steady and safety bumped
way up.

On the hardware front, there's a load cell sensor tucked right
under the LPG cylinder that weighs it non-stop. Gas inside
changes the weight directly, so subtracting the empty cylinder's
tare weight gives you the exact amount left beats shaky visual
guesses or old mechanical dials hands down for reliability. Right
beside that, a gas sensor hangs near the cylinder to catch any
LPG floating in the air around. Soon as concentrations go over
safe marks, it flags the leak pronto.

The system keeps tabs on safety around the clock too. If there's
a gas leak, it blasts instant alerts straight to you and sets off local
alarms to clue in anyone nearby. That quick reaction cuts down
the chances of fire or explosion and gets fixes happening fast.
With the predictions and alerts, it's all about staying ahead of
problems instead of just reacting turning LPG handling from
guesswork checks into smart, automatic management.

One cool thing about the system is how it scales up easy. Take
that same basic design and hook it to a bunch of cylinders
running together perfect for places like restaurant kitchens,
hotels, dorms, or little workshops. Delivery guys can grab all the
usage stats, figure out what's hot and when, tweak their truck
routes better, and not waste space stocking extras. Puts everyone
customers and suppliers on solid ground with actual numbers
guiding the way.

| SYSTEM REQUIREMENTS |

l

Sensing Requirements

I

Processing and Control
Requirements

I

Communication
Requirements

[

Prediction and Analy-
tics Requirements

[

User Interaction
Requirements

I

Rellability and Safety
Requirements

[

Energy and Power
Requirements

Fig 2.1 Block diagram of system requirements

All in all, this LPG monitoring setup gives you a full-package
fix for handling energy these days. It pulls together live tracking,
smart predictions, and quick safety warnings into one seamless
setup. Cutting down on manual work, slashing hazards, and
keeping gas flowing steady it makes life way easier and fits right
into our push for smarter, always-connected homes.

This smart monitoring and alert system for LPG cylinders offers
a solid, all-in-one way to handle LPG in today's world. It keeps
constant watch on gas levels with precise weight sensors and
spots leaks right away to keep everyone safe. Wireless
connectivity lets you check your cylinder's status from your
phone app anywhere, so no more manual peeks. It looks at your
past usage to predict how much gas you'll burn through and
pings you early for a refill before it runs dry, dodging those
surprise cutoffs. If a leak happens, instant warnings fly out to
cut accident risks and safeguard lives and stuff. Built to be cheap
to run, sip power, and grow with you, it fits homes, busy
kitchens, or small shops just fine. Pulling live tracking, heads-
up alerts, and remote access together, it turns old-school LPG
handling into something automated, sharp, and dead easy to use.

The system architecture is put together so it keeps going steady
without much messing from people. All the sensor readings get
handled right away by the microcontroller, which cleans up any
noise and makes sure the data's good before sending it
anywhere. Keeps the monitoring trustworthy even when the
surroundings shift around. Modular design lets you maintain or
upgrade stuff simple, no huge hardware swaps.

Another key bit is how it holds onto historical data for checking
over time. By keeping usage records building up, it lets users get
their consumption habits and pick out patterns like when they
use the most. That info helps with planning better and using
energy smart, specially in busy commercial places with big gas
use.

The communication framework ends up being super crucial
when it comes to the overall reliability of the system working
right every time. By leaning on wireless technologies such as
Wi-Fi or GSM modules that are pretty standard these days, the
system makes sure that real-time data transmission happens
smoothly even in situations when users are not physically
present or hanging around near the cylinder itself at all. This
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kind of remote accessibility really steps up the convenience
factor for everyday folks and allows users to take immediate
action right away when those alerts pop up on their phones or
whatever, regardless of their location or what they're doing at
the moment.

The system is also thoughtfully designed with adaptability right
at the core of how it's built from the ground up. It can be
deployed without much hassle in different environments all over
the place, including regular homes, hotels with lots of rooms,
hostels full of people, busy restaurants during dinner rush, and
even small-scale industries that run operations day in day out.
With just some minor configuration changes that anyone could
handle pretty easily, the same system can adjust to handle
varying cylinder sizes from small to large and different
consumption rates depending on how heavy the usage is,
making it a truly flexible and practical solution that fits real life
needs.

3. Problem Statement

Liquefied Petroleum Gas, or LPG as most folks call it, ranks as
one of the go-to fuels in homes, busy commercial kitchens, and
those smaller industrial spots because it's efficient, doesn't break
the bank, and burns pretty clean without much mess. But even
with how common it is everywhere, keeping track of and
managing those LPG cylinders has stuck mostly to old-school
manual ways that just aren't reliable at all. People still rely on
basic tricks like eyeballing the level, giving the thing a shake to
guess what's left, or holding out until the gas cuts off completely
to realize the cylinder's bone dry. Those approaches are way off
the mark most times and end up causing surprise runouts that
throw daily routines into chaos and hassle.

One massive pain point for LPG users is flying blind on how
much gas is truly left in the cylinder no clear picture at all.
People keep pushing off refills because they don't know the
exact quantity, waiting till it's nearly empty and scraping by.
Next thing you know, it is frantic last-minute refills, cooking cut
short right when dinner's on, production lines in factories
screeching to a stop, and heaps of stress that's totally
preventable. Hits commercial kitchens and industrial operations
hardest sudden shortages mean chaos in workflows, real money
lost from downtime, and productivity taking a nosedive just
when smooth sailing's what you need.

Safety's a massive worry when it comes to using LPG. The
stuff's super flammable, and leaks can sneak up from bad
regulators, busted pipes, sloppy setups, or just gear wearing out
over time. Too often, nobody notices the leak until it's built up
to scary levels. Even if you've got those old-school gas detectors
hooked up, they mostly just beep locally and skip remote
notifications or nonstop watching. That lag in spotting it ramps
up the dangers of fires, big booms, and real damage to people
and their stuff.

The current LPG monitoring options out there are either way too
simple or missing the smart stuff altogether. Basic standalone
leak sniffers and clunky mechanical gauges don't give you
forecasts, breakdowns of past use, or auto-reminders to refill.
On top of that, they need you babysitting them by hand and can't
beam info to your phone from afar. So both everyday users and
gas delivery companies miss out on live data that'd make refills
smoother, stockpile smarter, and the whole supply chain run
tighter.

4. Proposed work

This project zeros in on building a smart LPG cylinder monitor
that dishes out live gas level updates, heads-up refill warnings,
and beefed-up safety via round-the-clock leak spotting. The big
goal here is swapping out those clunky, hit-or-miss manual
checks for something automated, dead-accurate, and simple for
anyone to use.

In our setup, a load cell sensor keeps tabs on the cylinder's
weight non-stop. Gas amount ties straight to how heavy it is, so
the system figures remaining gas by stacking the current weight
against the known empty-cylinder baseline. No more guessing
games it's precise every time. On top of that, a gas sensor sits
close by to sniff out any escaped LPG in the air around it,
catching hazards early before they turn bad.

A microcontroller such as the ESP8266 or NodeMCU is what
acts as the central processing unit for the entire system we have
here. It collects all the data coming in from the various sensors
that are connected to it, then it goes ahead and performs the basic
calculations that are needed, checks against those threshold
levels we've set, and takes charge of controlling the different
alert mechanisms whenever something trips. When the gas level
happens to drop below those predefined limits for example
things such as 50% or maybe 25% capacity the system just
automatically generates the appropriate alerts so it can inform
the user about the situation right then. And in the event of any
gas leakage being detected, the microcontroller will trigger an
immediate warning signal through something like a buzzer for
local notice and at the same time sends out notifications directly
to the user’s mobile device wherever they might be.
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Figure 3. Flowchart of the functionality of the proposad system

Fig. 4.1 Flowchart of Proposed System

The system taps into wireless communication options like Wi-
Fi or GSM to send over real-time data from the sensors straight
to a cloud platform or right onto a mobile app. This setup lets
users keep an eye on their LPG cylinder's status from way afar,
pretty much anywhere they happen to be. The app's mobile
interface gives you a straightforward dashboard that lays out the
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gas level, any leakage status, your usage history over time, and
even an estimate on when you'll need that next refill. It digs into
the historical consumption data to forecast how much gas you'll
go through down the line and gives users a heads-up well in
advance before the cylinder runs bone dry.

What we propose here is built to keep costs down, sip on power

without guzzling it, and scale up nice and easy as needed. You
can roll it out in regular home setups just as well as in
commercial kitchens pumping out meals or small industries
keeping things humming. That modular architecture means
expanding to watch over multiple cylinders is straightforward,
and slotting in extra safety bits later on won't be any big deal.

Wrapping it up, what we're putting forward is a solid, workable
way to manage the full lifecycle of LPG cylinders that really
steps up safety measures, keeps the gas flowing without breaks,
cuts way down on the hands-on work needed, and boosts how
convenient it all is for users thanks to smart automation and
monitoring built right in.

The system we propose runs on a nonstop, fully automated
workflow that locks in reliable monitoring without dragging the
user into it at all. It scoops up sensor data at set regular intervals
and crunches it live on the spot to keep a precise tab on gas usage
as it happens. This kind of always-on action catches those slow,
steady drops in consumption just as quick as any wild sudden
glitches, making sure alerts hit at the right moment and the
whole thing performs steady every time.

For better reliability all around, the system comes loaded with
set threshold values ahead of time for both gas levels and
leakage concentrations in the air. These built-in limits let it jump
into action fast whenever things hit unsafe territory or critical
points. The whole alert setup is made to kick in right away and
spell things out clearly, so users get the full picture without
confusion and can handle it on the spot without any holdup.

5. System Architecture and Design

The system architecture for this intelligent LPG monitoring
setup is built to handle nonstop gas level checks, spot leaks early
on, and crank out timely alerts across the whole life of an LPG
cylinder from full to empty. It weaves together hardware pieces,
communication tech, cloud services, and smart data crunching
into one tight, organized framework that just works. Main goal
with this architecture? Deliver spot-on gas level info, ramp up
safety by catching leaks fast, and get ahead on refills by
predicting how much gas you'll need down the road.

1. Hardware Layer

The hardware layer is the base that everything stands on in
the LPG monitoring system, packing in all the physical bits
installed right on or close by the cylinder itself. These parts
handle the sensing jobs, gather up the data, do some local
processing, and even generate alerts on site. It's all designed
compact so it doesn't take up space, low on power draw to last
ages, and tough enough for reliable long-haul use in homes or
commercial spots.

© 2026, IJSREM | https://ijsrem.com
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Fig. 5.1 Hardware Architecture

Load Cell Sensor: the thing that stays on the job
weighing that LPG cylinder every minute, giving you
the straight scoop on remaining gas levels nice and
accurate no fuss.

MQ-6 Gas Sensor: sniffs out LPG leaks as soon as
they start in the moment, blasts alerts pronto to keep
unsafe messes from blowing up.

Microcontroller Unit (MCU): ESP8266 or Arduino
Nano 33 BLE doing brain work takes sensor inputs,
watches limits close, runs the comms show.

Wireless Communication Module: Wi-Fi or GSM
inside ready, shoots data real time, lets you peek
remote on app or cloud no sweat.

Power Supply: battery setup or recharge one keeps it
humming through outages or when hauling it places.

Fig. 5.2 NodeMCU/ESP8266 Fig. 5.3 Load Cell with

HX711 Amplifier
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Fig.5.4 Gas Sensor Fig.5.5 TemperatureSensor

Fig. 5.6 Buzzer

2. Communication Layer

Communication layer handles getting data across safe and in
real time from the hardware side over to the cloud or mobile app
without hiccups. Depending where you put it, works with Wi-Fi
if internet's around, GSM for out-in-the-sticks spots, or
Bluetooth option for hooking local devices when offline. All
that gathered data heads to a cloud server or straight to the app,
gets stored up there, worked over, and shown nice and clear.

3. Software Layer

Software layer takes charge of crunching data, running
predictions, making visuals, and spitting out alerts. Breaks down
like this

e Embedded Firmware:

o  Grabs sensor data coming in, runs
calibration to tune it right, cuts out noise
crap

o  Spots when things cross thresholds on gas
like 50% or 25% drops, or leak happenings

o Packages data tidy for sending off to cloud
or phone app.

e Al-Powered Predictive Analytics:

o Digs into past usage habits to guess when
the cylinder'll run low.

o  Prediction stuff covers linear regression,
time-series breakdowns, or slim neural nets
that fit small [oT gear without bogging
down.

o Setsup advance refill heads-ups and stops
surprise gas-outs cold.

e  Mobile Application / Dashboard:

o  Shows live gas amounts and leak warnings
front and center.

o Laysoutusage trends from history plus
predicted refill timelines.

o Push notes hit quick for alerts to users and
delivery folks.

=

Load Cell —
P
Gas Sensor Wi-Hi Blynk Cloud
Alerts
« Low Gas
Temperature/ » Unusual Gas
Humidity Sensor » Unsafe Temp

Fig. 5.7 Software Implementation of Smart LPG
Monitoring System using Blynk IoT Cloud

4. Operational Workflow

1. Sensor Measurement: Load cell weighs it up; MQ-6
sniffs for leaks.

2. Data Acquisition: MCU grabs readings, does first-
pass cleanup.

3. Data Transmission: Clean data zips via Wi-Fi/GSM
to cloud or app.

4. Al Prediction: Smart algos scan trends to peg
depletion timing.

5. Alert Generation: Pings fire if gas dips thresholds or
leak pops.

6. User/ Distributor Notification: Alerts land on app or
dashboard for calls.

5. Data Visualization and Reporting

AI-PThe mobile application dishes out a clear graphical
breakdown of how the cylinder's being used along with
predictive analytics features, including smooth line graphs that
track gas levels as time goes by day after day, handy charts that
stack predicted consumption side-by-side with what you
actually burned through, and a neat time line highlighting all the
alerts that triggered when gas levels dipped past those key
threshold marks. These kinds of visualizations make it
straightforward for both everyday consumers and gas
distributors to weigh their options and make solid, informed
decisions about timing refills just right and keeping safety on

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM58520 |

Page 5


https://ijsrem.com/

et A,
¢ 1ISREM 3

< Jounal

b

Volume: 10 Issue: 03 | March - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659 ISSN: 2582-3930

Fig. 5.8 Prototype Setup with sensors and NodeMCU
connections

6. Safety and Optimization Features
System design packs in safety and efficiency boosters like these:

o Leakage Detection and Immediate Alert: Stops
accidents cold by firing off alarms the second a leak
shows up.

o Predictive Refill Notifications: Cuts out downtime
headaches and keeps LPG ready to go nonstop.

e Data-Driven Inventory = Management:  Gives
distributors the edge to tweak delivery times and trim
down running costs.

e Scalability: Modular setup means rolling it out to
bunches of cylinders or spots with just small tweaks.

6. Future Scope

This Al-powered smart LPG cylinder monitoring system
delivers a strong setup for live tracking, predictive smarts, and
auto-alerts, but there's tons of room to build on it and make it
even better down the line. Top thing for future tweaks? Amp up
those predictive analytics big time. Right now it guesses gas
runout from past usage patterns, but next rounds could layer in
fancier Al like deep learning tricks or mixed time-series
forecasting methods to nail accuracy no matter if it's home use,
busy commercial kitchens, or factory floors. That'd mean
custom alerts tuned just right to whatever each house or spot's
usage looks like.

Another spot ripe for growth is tossing in extra sensors and
ambient data feeds. We're sticking to weight and leak checks for
now; but adding ones for temperature swings, humidity levels,
pressure shifts, or even vibrations would toughen reliability and
flag safety risks way early. Take odd temp jumps or pressure
weirdness they could signal the cylinder wearing thin or rough
handling going on, beefing up those upfront safety steps even
more.

The system stands to gain a lot from deeper cloud ties and full
IoT networking muscle. Picture linking up scads of cylinders
and monitoring gear all live in real time distributors and utility
companies could tap into central dashboards plus those
predictive analytics to fine-tune inventory stockpiles, nail
delivery schedules tight, and streamline the whole logistics
dance. Networked like that, it'd shine especially in heavy
industrial setups or those smart city projects where spot-on fuel
distribution and constant monitoring make or break operations
every day.

Key future push should zero in on energy efficiency and going
fully hands-off autonomous. Fine-tuning how the
microcontroller and sensors sip power, checking out low-energy
comms protocols such as LoRaWAN for long-range low-drain
sends, and weaving in renewable energy bits or energy
harvesting setups from vibes or light could turn the thing self-
powered and independent. That'd be game-changing particularly
for out-there remote deployments or spots off the grid where
plugging in just isn't an option.

One more solid upgrade path lies in rolling out automated
control right into the mix. Hook the monitoring system up with
smart valves or actuators, and you could have it slam shut the
gas flow automatically if a leak pops up, nipping accidents in
the bud and slashing risks to people and property all around.

That shift would elevate it from just watching and yelling alerts
to a complete hands-free LPG safety manager that handles
threats on its own.

The mobile app and whole user interface side got plenty of
headroom too. Down the road, versions could open up multi-
user logins, deep cloud-stored historical breakdowns, and Al
tips for getting the most efficient use out of your gas. Throw in
stuff like auto-scheduled refill bookings based on predictions,
heads-ups for upkeep needs, and smooth ties into smart home
voice helpers, and you'd crank user ease way up while
streamlining how everything runs day to day.

On top of that, there's a huge opening for collaborations between
folks in academia and those in industry doing research hands-
on. The system right now gives a strong starting point for
digging deeper into how Al works, IOT connections play out,
and fusing different sensors together specifically for managing
energy in practical applications that matter. Work coming up
could really zero in on how to scale it out for larger deployments
across more sites, run full real-world validation trials to prove it
holds up under everyday pressures, and carry out those rigorous
industrial-grade reliability tests that push everything to the limit,
all to help bridge over that tricky gap sitting between early
prototype tinkering stages and actually turning it into a
commercial product ready for shelves and real sales.

In conclusion, the future possibilities for this system spread out
broad and deep, taking in more advanced Al algorithms that get
smarter with time, bringing on board additional types of sensors
for richer data, focusing hard on energy efficiency
improvements to make it run leaner, adding in automated
control mechanisms that act without waiting, and opening doors
to broader applications right across various industries where it
could fit. These kinds of enhancements wouldn't just step up the
safety levels and everyday convenience for the end users who
rely on it daily, but they'd also fine-tune and optimize the entire
supply chain operations from delivery to usage, ultimately
making this Al-driven LPG cylinder monitoring system into a
truly pivotal, go-to component within the bigger picture of smart
energy management solutions that are shaping how we handle
fuels tomorrow.

7. Results

The Al-driven LPG cylinder monitoring system really delivers
on boosting safety, ramping up efficiency, and making things
way more convenient across the board. It uses real-time weight
measurements pulled straight from the load cell to nail down
exactly how much gas is left in there with solid accuracy, while
the predictive analytics side crunches numbers to forecast when
it'll run low, giving plenty of heads-up time to line up timely
refills before any hiccups. Those critical thresholds we've set,
like dropping to 50% or 25% capacity, kick off automatic alerts
without fail, cutting way down on those surprise shortages that
catch people off guard.

Leakage detection powered by the MQ sensors steps up safety
big time by instantly notifying users the moment any hazards
show up in the air. The mobile application rolls out a clean
dashboard where you can keep tabs on multiple cylinders at
once, scroll through historical usage trends to spot patterns, and
get push notifications landing right on your phone for quick
action. Pilot testing we've done points to predictive accuracy
landing tight within 3 to 5% margins specifically for typical
household usage scenarios, which backs up a proactive
approach to managing it all smooth.
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Thme Cylinder Gas Level{s) Gross Status
Welght (kg) Cylinder
Weight(kg)
0500 128 o 29311654128 Noemal
12:00 121 5% 28 6{16.5+12.1) Normal
18:00 13 7 2TH{165+11.0) Normal
2. 0% 6% 7 316,54 10.8) Reflli
Soon|{Predicted)

Table. 7.1 Table to analysis

Operational perks hit hard too, with optimized delivery
schedules that save time and trips for everyone, smarter
inventory management keeping stock just right without waste,
and uninterrupted operations in industrial setups that can't afford
downtime. The system's low-power design means it holds strong
for long-term deployment even out in remote locations where
power's spotty. Overall, it flips LPG management from that old
reactive scramble waiting for problems to blow up over to
something intelligent and driven purely by data insights,
handing major wins to consumers who want hassle-free use,
distributors streamlining their game, and industrial users
keeping production rolling without a glitch.

w w

Daily Gas Consumption
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Figure 5. Daily gas consumption.

Fig. 7.1 Predictive Alerts and Notifications

8. CONCLUSIONS

Developing the Al-Driven Intelligent Monitoring and Predictive
Alert System for LPG Cylinder Lifecycle marks a real game-
changing step forward in the world of smart energy management
solutions we're seeing today. By smartly weaving together IoT
hardware and Al brains, the system we've proposed here nails
down accurate, real-time tracking alongside forward-looking
predictions on LPG usage patterns that keep everything
humming. That smooth back-and-forth dance between the
hardware components picking up data and the software
crunching it ensures nonstop data pulls, rock-solid
communication links without drops, and alerts that land exactly
when needed, all adding up to effectively stopping gas from
running dry unexpectedly and heading off those scary leakage
accidents before they spiral.

The experimental results from our testing back this up solid,
showing clear, measurable wins like way better safety nets in
place, serious jumps in how convenient it is for everyday users
to manage things, and smarter optimization of resources so
nothing goes to waste. Its scalable architecture means you can
drop it into home setups just as easily as full-on industrial
environments without missing a beat. With automation trends
and pushes for energy efficiency reshaping how modern
infrastructure runs across cities and factories, this project lays
down a rock-solid foundation ripe for building even more
intelligent, sustainable, data-powered LPG management
systems that fit right into tomorrow's needs.
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