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[ NICT : National Institute of Information and Communications Technology ]
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Live most polluted city ranking
Real-time Chiang Mai most polluted city ranking
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Background :

One of the leading causes of air pollution problems (e.g., PM2.5) is a forest fire. It is found that about 92% of burned
area in Chiang Mai are in the conservation forest and national park. Furthermore, with the problem of high steep
mountainous terrain in conservation and national parks and insufficient patrol staff, it is very difficult to do the
effective monitoring and firefighting task with a quick response. Using Visual IoT in the forest fire monitoring system

will increase the ability to accurately assess and provide information about the situation of the scene quickly. In this
project, Visual loT will be used in order to assess the situation of forest fire.

Targets: Algorithms for forest fire detec

» System of visual loT cameras with transmission modules
» Algorithms for forest fire detection
» Data visualization
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Concept of Visual loT :

Multi-directional monitoring via
muiti-camera network

Real-time image processing, information extraction,
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System Overview:
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relay station
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Example of taken images (in Chaing Mai, Thailand)
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Login to FireSense System

Username

Password

...........

Web Application

The dashboard could be browsed from
the web site (https://firesense.info)

* Super admin (NECTEC team)

* Admin (Representatives of sub-
districts and authorized peoples.

* User
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Image Upload

I Requests &
User Requests & Store Detection Logs
Authentication
« > Backend Server
Requests &
\ Stores Processed Images
Analysis Results Sends Aleris

lye Analys:/

machine learning model

Notification Service

database

image storage

March 30, 2025 11t International Conference on Computing and Artificial Intelligence



ASEAN

VO

bp Data visualization |-
{ i ualwih ne.vuuvss (7) Q& B @ o

ese M- < > & firesense.info T oMt + D ese - < @ fresense.nfo e t +

o 0

™ :
U udaifaulwii: fich: Nongyaeng ndes:
Huai_Huk_NECTEC_Camera

unguain NongYaeng
' 3 e
wansga iRnaneduni :
— R v Ui LINE Notify
TR nusmnsiowi: 10 4
A3, e I 31/07/2024, 06:46:20 -msauwunii 1
. 31/07/2024, 06:41:21 u

31/07/2026, 06:36:20

smoke 0.82
smoke
3110772024, 08:21:20 -wrrerASy H

et 141072024, 78633 311072020, 08:06:37 -

31/07/2024, 06:01:38 -ATaMURIY

30/07/2024, 17:61:31

<>

30/07/2024, 17:46:32

28J07/2024, 13116130

Dashboard (Web application) -
— Images with detected smoke

| @ LINE Notify
[ sermn udausiaulwiin: fiske: NongYaeng ndas:

Huai_Huk_NECTEC_Camera

* The location of camerain
each sub-district could be @ FHSAeEt

PV Voltage 1957V Battery Voltage 14280 Load Valtage 1420V Towl Generstedenergy  3LATKWH  Remots Temputure 3370
PV Current 085A  Battery Current 080A  Load Current 051A  Total Consumedenergy  24.85KWH  Battery Temperature 33.72'C S e I e Cte d
.
PV Power 1679W  Battery Power TL39W  Load Power 724W  Battery SOC 100%  lnside Chager Temputure f0.94c
* The voltage, current and
Chart )
Voltage Current Power f I | d
W R WS 0 150 power ot solar panel an
2 I 0

AT T battery are also monitored.
) p * The warning message of S P —— ¥

: ey local government via Line
" . ot Ll ) T - . g . Hotel and flight invoice for claim - G
WP | T [ ,—— Application.

2 N - ® —
March 30, 2025 Dashboard — Solar pane| 1ational Conference on Computing and Artificial |ivewes e a1 ‘



AAAAA

VO

ap Dataset construction

Example Of Available Datasets
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Position of fire spot
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S : Example of images in the dataset
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Performance evaluation

loU Threshold |Accuracy Precision Recall F1-score ii:;r::i: YO LOV5
0.3 0.9388 0.974 0.9375 0.9554 0.9396 F,=2. precision - recall Ir
0.4 0.9375 0.974 0.9357 0.9545 0.9387 precision + recall T TP -t %(FP + FN)
0.5 0.9375 0.974 0.9357 0.9545 0.9387 TP - number of true positives
0.6 0.9363 0.9739 0.9339 0.9535 0.9378 FP = nurtiber of falsaposkives
0.7 0.9338 0.9738 0.9304 0.9516 0.936 FN = number of false negatives
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YOLOV11 Fine-tuning Performance

Precision of 0.70 and recall of 0.72 on the validation set

Mean Average Precision (mAP) of 0.74 at loU 0.5
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@ Conclusion:

» Visual loT-based wildfire detection system showcases a comprehensive solution for early-stage
wildfire management.

» Robust hardware and software implementation ensures reliability and sustainability in challenging
outdoor environments.

» Detection accuracy of 93.88% , precision of 97.40%, and an F1-score of 95.54% could be achieved
by YOLO-based object detection models and FastSAM segmentation models.

» The Segmentation step adds further value with a precision of 70% and recall of 72% enabling
precise smoke localization and spread estimation.
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