Cloud-Assisted loT-E nabled
Smoke Monitoring System

(e-Nose) using Machine Learning Techniques

An intelligent warning prototype using Arduino, MQ-2 gas
sensor, LEDs and buzzer for privacy-preserving cigarette
smoke detection in public spaces.
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problem framing

Why this problem matters

Public no-smoking rules often fail without
immediate, non-invasive enforcement feedback.

* Active and passive smoking both create serious health
risks.

* Camera-based detection can be costly and privacy-
sensitive.

* A compact sensor-based warning device can alert
smokers in real time.

Sensor- Low cost Real time
based

No camera required Easy to assemble Immediate warning

Source: uploaded paper, ICCT17_paper_308.pdf
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system concept

e-Nose solution overview

A simple closed-loop device: sense smoke particles, compare against a threshold, and
trigger human-readable alerts.
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Core design from the paper: sensor input + Arduino microcontroller +
LE D/buzzer outputs.
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prototype build

Hardware stack and signal path

Fig. 2. Components of e-Nose

Bill of materials

* Arduino UNO board

* MQ-2 smoke detection sensor

* Breadboard + jumper wires
*Red/Green LEDs, buzzer, resistors

Source: uploaded paper, ICCT17_paper_308.pdf
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algorithm

Sensing logic: smoke thresholding

Algorithm 1 : Algorithm for T-Nose

begin Agorithm 1;

Step :1. Make Global Defipibions for variables and digital

interfaces-pin positions for sensors

1. int =eokeThreshold = 400;
2. int redlfDsignal = 12;
3. int gresnlEDsignal = 11;
4. int buzzer Warning = 10:
5. int =moke Read = AS;

Step :2 Do Initializabion: Assign mode for sensors and set bawud-

rate to the serial transmission

6. vold secup()

hegin setup:
7. pinMoce (redlEDzignal, OUTPUT) ;
8. pinMode [greenlEDsignal, CUTPUT) :
9. pinMode (buzzer Uarning, COUTPUT):

10.  pinMode (mmoke Resd, INPUT) ;
11. ZFerial.hegin(9600) ;
end setup;

Step :3. Define body of loop

12 woid loop()

begin Loop;

13. int amalog_smoke = enaloghesd (smoke_Read) :
14. Serial.princ ("Pin AO: ™) ;

15, Zerial.printlniamalog smoke)

ie. if jarsloy awoke > swmokeThreshold)

begin 1f;
17. digitallrite iredlEDsignal, HIGH):
18. digitallirite [greenlEDsignal , LOW)
19, tone (buzzer Warning, 1000, 200);

end if:
20. else

kegin else:
21. digitallirite (redlEDsignal, LOW):
22. digitalirite igreerlLEDlsignal, HIGH) ;
23. noTone (buzzer Warrming) ;

end else; - JE—

249. delay (100) :
snd loop:

end Aloprivhn 1;
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Fig. 13 Work-Flow Diagram for e-Nose

When sensor reading exceeds the
threshold, the prototype turns the red LED
on and plays a buzzer tone; otherwise, the
green LED remains on.
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implementation

Prototype assembly and test setup

o. 14 Testing Set-up with cigarette and lighter

Experiment structure

* Initial environment: no smoke, green LED on.
. * Introduce burning cigarette smoke near sensor.
g- 11 Components assembling for e-Nose * Observe alert state and recovery as smoke dissipates.

Source: uploaded paper, ICCT17_paper_308.pdf 06



experiment results

Three-phase behavior during testing

Phase 1 - no smoke

Phase 2 - smoke alert Phase 3 - smoke removed
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Observed transition

The readings rise above the 400 threshold when smoke is introduced, then fall as smoke particles dissipate. The
user-facing alert changes accordingly.

Green Red + buzzer Green

Normal / safe indication Smoke warning state Return to baseline
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results and evidence

Experimental performance

Test Results / Perdormance of e-Mose Binao: | e I"St20t | Sensor Readings . 0
- | , , | | | e T Key interpretation
Pin AD: 100 285
— Pin AD : . .
. “ e * Baseline readings stay below
/ . e e
50 - f . - threshold
/ ~ PinAD: | 1200 300 )
/ ™, PnA0: | 1300 355 * Smoke source pushes
| — S PinAD: | 1400 402 .
&l | Smoke S | Pnno | 1500 w07 readings above 400.
i 5] s, : . .
b I Remored Pinfo: | 1600 430 * Peak readings reach around
B |lI ) L] IR + H
H ) T \ 1 o 520+ in the recorded samplgs.
® 400 : PinA0 | 2200 s24 * Reported overall accuracy is
E I' Smake L - 3 H__M Sn 23 2300 526 9 6 5 %
= | |Source Persistance of Smoke paicles . PinAD: §§E§ :Z
*l I| niroduced r the air ¢ S - PinA0: | 2600 526
- { MO sowrce of smoke) e PinA0: | 2700 526
III \'\._\ Pin AD : 2800 525
Pin AD : 2900 521
L ! % N PinA0: | 3000 514
a0 / PinA0: | 3100 512
[ —-—\_\_\_\_\_ _.-" Pin AD : 3200 510
) PinA0: | 3300 504
PinAD: | 3400 502
%7 I I I 1 I 1 (o)
0 1000 2000 3000 4000 S 5000 L 8000 Cee e e e 96- 5 /0
Time Instants {In ﬂi'hSBI:l.'ﬂ"HiE] PinA0: | 4200 466
» :" 23 4300 461 Reported prototype accuracy
in : 4400 455
Pin AO : 4500 452
e T Thacdlawvasnm nn wlad ol 2 AT Pin AO: 4600 449

=~ 520+

Peak sample readings

Source: uploaded paper, ICCT17_paper_308.pdf 08



value proposition

What this work contributes

A practical loT prototype that converts
invisible smoke particles into immediate,
visible and audible feedback.

* Privacy-preserving alternative to video-based smoke
detection.

* Low-cost components make the system deployable in
public places.

 Arduino-based logic is easy to replicate and tune for
different thresholds.

* The design can be extended with multiple sensors and
machine learning.

Source: uploaded paper, ICCT17_paper_308.pdf
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Conference presentation & next
steps

2nd International Conference on Smart loT Systems: Innovations in Computing
(SSIC 2019)

Future enhancement pathway

* Add multiple gas/environment sensors for richer context.

* Use machine learning to distinguish cigarette smoke from
other gases.

* Connect alerts to a cloud dashboard for monitoring and
analytics.

* Package the system for reliable deployment in public areas.

The project demonstrates how simple embedded sensing
can become a scalable, smart public-health intervention.

Source: uploaded certificate and paper

10



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10

